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SEOMATEIG
EXECUTIVE SUMMARY

This report presents the findings of a Remedial Investigation (RI) and Baseline Risk
Assessment (RA) for portions of the Southern Pacific Transportation Company (SPTCo; now
Union Pacific Ratlroad) West Oakland and Desert Rail Yards in Oakland California {the site).
The site includes approximately 75 acres transferred from SPTCo to California Department of
Transportation (Caltrans) for the Interstate 880 freeway realignment and construction project.
This report has been prepared by Geomatrix Consultants, Inc. (Geomatiix), on behalf of SPTCo
in response to Sections 5.5 and 5.6 of Imminent or Substantia] Endangerment (I&/SE) Order
No. 93-94-018 (the Order) issued to SPTCo by California Environmental Protection Agency -
Department of Toxic Substances Control {(DTSC) on 20 June 1994. The Baseline RA (included
in Appendix A of this report) has been prepared by Center for Toxicology and Environmental
Health to assess health risk associated with portions of the site where both “clevated” and “at-
grade” sections of the freeway will be located. Health risk associated with several parcels
located along Third Street were not assessed in the Baseline RA; these parcels will be addressed

by Caltrans because they are currently planned to be developed by Caltrans as a park.

The objectives of the report are to (1) present the results of the R field investigation, (2)
characterize the nature and extent of chemicals in soil and groundwater, and (3) present the
evaluation of the risk to human health and the environment posed by chemicals detected in soil
or groundwater at the site. The data used to accomplish these objectives include those _ .

previously collected by others and data collected by Geomatrix during the RI.

The site has been operated as a rail yard for at least 90 years, with portions of the West Oakland
Rail Yard developed as early as the 1870s. The rail yards have been used primarily for railroad
car storage and repair and consist of railroad tracks and buildings that have been used for
various rail yard support operations. Previous soil and groundwater data have been collected
during site-wide investigations conducted in 1991/1992 and in 1993. Additional soil and
groundwater data were collected by Geomatrix during the RI field investigation conducted

during February through May 1995,
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GEOMATRIX
The hydrogeologic data collected at the site indicate that the upper 15 feet of subsurface
sediments generally consist of 3 to 4 feet of fill material underlain by native material. Depths
to groundwater are approximately 4 to 8 feet below ground surface (bgs). Based on data from
the site vicinity, historical horizontal hydraulic gradients in the native material have been

relatively low in magnitude (0.001 to 0.004 foot/foot}. Gradient directions are generally toward

San Francisco Bay but may be locally affected by dewatering or other influences.

Analytical results for soil samples collected at the site indicate that high-boiling petroleum
hydrocarbons are frequently present in vadose-zone soil (fill material). These data also indicate
that low concentrations of polynuclear aromatic hydrocarbons (PNAs) and aromatic and
aliphatic volatile organic compounds (VOCs) are occasionally present in vadose-zone soil
Average concentrations of metals for soil samples collected at the site generally are similar to
concentrations found elsewhere within the greater Bay Area. Lead concentrations in site soil
may be higher than levels typically found in greater Bay Area soil, but may be similar to

concentrations found in soil over the general area of West Oakland.

Analytical results for groundwater samples collected at the site indicate that most constituents
detected in soil do not significantly affect groundwater. Both aromatic and aliphatic VOCs
have been detected in groundwater at isolated locations within the site. Most notably, elevated
concentrations of aromatic VOCs (alkylated benzenes and chlorobenzenes) were detected 1n
groundwater samples from three areas within the northern elevated section of the future
freeway, and elevated concentrations of aliphatic VOCs (PCE, TCE, 1,1-DCA, cis-1,2-DCE,
and vinyl chloride) were detected in groundwater near the car lighting shop. These chemicals

in groundwater appear to be limited in extent and do not appear to be migrating off site.

The results of the Baseline RA indicate that chemicals present in soil and groundwater at the
site would be unlikely to pose unacceptable health risks, as defined by U.S. EPA and DTSC.
Exposure scenarios were evaluated based on the knowledge that this area would have future use
as a freeway. The future potential receptors identified who are most likely to have the greatest

exposure are a child at play beneath elevated portions of the freeway and a utility worker who
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GEOMATRIX

works in either elevated or at-grade portions of the freeway. Exposure of either receptor to
chemicals in soil or groundwater would be unlikely to result in adverse noncarcinogenic health
effects or excess theoretical cancer risks above the range that generally 15 considered acceptable
by U.S. EPA (1x10™ to 1x10°®).
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GEOMATRIX

DRAFT REMEDIAL INVESTIGATION AND
BASELINE RISK ASSESSMENT REPORT
1-880 REALIGNMENT CORRIDOR
West Oakland and Desert Rail Yards
Oakland, California

1.0 INTRODUCTION

This report has been prepared on behalf of Southern Pacific Transportation Company (SPTCo;
now Union Pacific Railroad) by Geomatiix Consultants, Inc. (Geomatrix), and responds to
Sections 5.5 and 5.6 of Imminent or Substantial Endangerment (I&/SE) Order No. 93-94-018
(the Order) issued to SPTCo by the California Environmental Protection Agency - Department
of Toxic Substances Control (DTSC) on 20 June 1994. The Order addresses portions of the
SPTCo West Oakland and Desert Rail Yards that are within the I-880 realignment corridor, as
well as the former Bobo's Junkyard, which has been identified as a separate operable unit. This
Remedial Investigation (RI) and Baseline Risk Assessment (RA) Report has been prepared io
address portions of the West Oakland and Desert Rail Yards within the I-880 realignment
corridor {the site; Figure 1). Although not required by the Order, the Baseline RA 1s included
herein (Appendix A) because the data presentation and discussion in this RI are used to support
the Baseline RA. A separate RI and Baseline RA Report that addressed Bobo's Junkyard was
submitted on 27 November 1995 and approved by the DTSC on 25 January 1996.

This RI summarizes data collected from all property fransferred from SPTCo to California
Department of Transportation (Caltrans), exclusive of Bobo’s Junkyard. However, the Baseline
RA does not include several parcels located along Third Street (Figure 2) as agreed in a 31
March 1995 meeting among representatives from the DTSC, SPTCo, Terranext (formerly
Industrial Compliance), Geomatrix, Caltrans, and Environmental Solutions (consultant to
Caltrans). Health risk associated with these parcels will be addressed by Caltrans and their
consultant because these portions of the property will be included in an area currently planned
to be developed by Caltrans as a park (South Prescott Park). The Baseline RA Report has been
prepared by Center for Toxicology and Environmental Health (CETH); it is included in
Appendix A and summarized in Section 6.0 of this report.

IAWPDOCSW2E86RIRA-TXT DOC 1
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1.1 OBJECTIVE OF REPORT

The overall objective of this report as stated in the Order is to characterize the site for the
purposes of defining risk to public health and the environment. Specific objectives of the report
are to (1) document results of an RI that was performed to address data needs identified in the
RI Scoping Document (Geomatrix, 1994a) and the Addendum to RI Scoping Document
(Geomatrix, 1994b), (2) use data collected during the RI and previous investigations to
chatacterize the nature and extent of chemicals in soil and groundwater, and (3) evaluate risk to

human health and the environment.

1.2 REPORT ORGANIZATION

This report is generally organized following U.S. Environmental Protection Agency (U S. EPA)
guidance, as appropriate (U.S. EPA, 1988). The following sections describe (1) site
background information {Section 1.3), (2) site physical characteristics (Section 2.0), (3)
remedial investigation activities including soil and grab groundwater sampling (Section 3.0),
(4) the nature and extent of chemicals in soil and groundwater (Section 4.0), (5) chemical fate
and transport (Section 5.0), and (6) findings of the Baseline RA prepared by CTEH (Section
6.0).

1.3 BACKGROUND
The following subsections present background information about the site including site

description, site history, and a summary of previous investigations.

1.3.1 Site Description

The site is situated in an industrial area of west Qakland, California, and consists of portions of
the SPTCo West Oakland and the Desert Rail Yards (approximately 75 acres) sold by SPTCo
to Caltrans for the I-880 realignment corridor (Figure 1). Site facilities include trackage and
various maintenance shops and storage buildings (Figure 2). The surrounding facilities include
the Oakland Naval Supply Center fo the west, Port of Oakland operations to the west and south,
and the Oakland Army Terminal to the south. Residential neighborhoods are within 600 feet of

the site to the east. Based on 1990 census information, 6,457 people live within a 1-mile radius

EA\WPDOCS2686\RIRA-TXT DOC 2



GEOMATRIX

of the site (DTSC, 1994). The current construction plans for the 1-880 freeway across the
former SPTCo property consist of two elevated sections and an at-grade section (Figure 2). In
addition, Seventh Street will be sub-grade, or depressed, as it crosses under the new alignment

of the 1-880 freeway.

1.3.2 Site History
The early history of the site is not well documented; however, some information is contained in
a recent archaeological report prepared on behalf of Caltrans for the 1-880 realignment project
(Praetzellis, 1994). According to maps presented in Praetzellis (1994) and other published
geologic maps (Radbruch, 1957; McDonald, et al., 1978), at the time of Oakland’s early
settlement in the 1850s, the portion of the West Oakland Yard within the realignment corridor
was marshland adjacent to the Oakland estuary and much of the area that is now the Desert
Yard was within San Francisco Bay. The area that is within the West Oakland Yard appears to
have remained largely undeveloped until at least 1870 However, by 1878, the area was
occupied by a railyard for the Central Pacific Railway, predecessor to Southern Pacific
. (Praetzeilis, 1994). 1t is not clear when the area that is now the Desert Yard, which was not

included in the Praetzellis study, was filled and developed.

Since the two areas were developed as rail yards, they have been used primarily for railroad car
storage and repair. Thirteen buildings currently on the property have been used for various rail
yard support operations. These buildings are shown on Figure 2 and a description of their
former use, and identification of chemical constituents that may have been used or stored is

presented in Table 1.

Potentially hazardous substances commonly associated with routine rail yard operations include
lubricating oils, fuel oils, paints, and metals. Heavy, high-boiling lubricating oils have been
used at the Desert Yard throughout its operations. This oil, known as journal box (JB) oil, was
fed along the tracks in the switching yards from a pressurized steel pipe buried about 2 feet
below grade. According to SPTCo, the oil is generally about 90 weight and highly viscous.
Available data previously collected indicate a wide distribution of high-boiling petroleum

E\WPDOCS2686\RIRA-IXT DOC 3
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hydrocarbons in site soil. Lead is also known to be present in shallow soil along the trackage.
Low-boiling petroleum hydrocarbons and aromatic and aliphatic volatile organic compounds
are not routinely used in rail yard operations and generally have not-been detected at elevated

concentrations at the site.

Two discrete properties, 1912 7th Street and 721 Cedar Street, are undergoing investigation and
remedial activities related to former fuel underground storage tanks (USTs). These sites have
been closed (721 Cedar Street) or are in the process of being closed (1912 7th Street) by
Alameda County Health Care Services Agency (ACHCSA) and are not discussed in this report.
Another former UST site at the Desert Yard (called Tank 9) was investigated by SPTCo and
Caltrans, soil and groundwater data were submitted to ACHCSA, and ACHCSA has not
required any further action with respect to this tank.

1.3.3 Previous Investigations

Most previous soil and groundwater chemical data were collected at the site during two phases
of investigation. CH2M Hill collected data through®ut the entire site between December 1991
and January 1992 (CH2M Hill, 1992). Industrial Compliance (IC; now Terranext) collected
data between August and November 1993 from portions of the site that are to be elevated
freeway (IC, 1994a). The IC and CH2M Hill samples appear to have been collected in
accordance with U.S. Environmental Protection Agency (EPA) SW-846 guidance (U.S. EPA,
1986) and, therefore, are considered acceptable for the purposes of this RI. Further, the
analytical results for these samples form the foundation of the Scoping Document and
Addendum (GMX 1994a, 1994b) previously approved by DTSC. Soil and groundwater sample
locations from these investigations are shown on Figure 2, and analytical results are tabulated
in Appendix B. In addition to these two site-wide investigations, area-specific investigations
have been conducted by IC and Environmental Solutions, consultant to Caltrans. IC collected
limited additional data in April 1995 from seven borings dtilied south of Bobo’s Junkyard
(borings ICP-4 through ICP-10, Figure 2). Environmental Solutions has collected soil and
groundwater samples from propeity in the vicinity of the proposed South Prescott Park (near

Third Street) and from Contract Area A (castern elevated section).

WPDOCS\Z68GRIRA-TXT DOC 4
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CH2M Hill collected soil samples from 110 borings that were 2 to 4 feet deep throughout the
entire site; samples were also collected in the vicinity of the Seventh Street overpass from five
borings that were 16.5 to 30 feet deep. Generally, two to four samples were collected from

each of the shallow borings, and five to seven samples were collected from the deeper borings.

A Hydropunch was used to collected grab groundwater samples from 66 of the borings.

IC collected soil samples from 358 borings, typically drilled to depths of 10 feet, at footing
locations in the site sections that are to be elevated freeway (Figure 2). Generally, three borings
were drilled at each footing location, and samples from given depth intervals (typically 0.5 to
1.0,2.0to0 2.5, and 4.0 to 4.5 feet) were composited by the analytical laboratory (IC, 1994f).
Grab groundwater samples were collected from one boring in each footing (89 total) using a
bailer lowered directly into the borehole or into a PVC screen temporarily placed in the
borehole. Additionally, IC collected soil samples from seven borings (ICP-4 through ICP-10,
Figure 2) that were drilled in April 1995 to assess pesticides in soil near Bobo’s Junkyard; soil

samples generally were collected from each boring at depths 0f 0.5, 2, 4, and 6 feet.

Additional soil and groundwater data have been collected in the corridor by Environmental
Solutions from an area west of the southern “elevated” section where a ramp was to be
constructed (called the surcharge area; Environmental Solutions, 1994a) and from freeway
footings in the southern *“elevated™ section (called Contract Area A; Environmental Solutions,
1994b). Environmental Solutions soil samples from the surchaige area (no groundwater
samples were collected) were non-detect for most constituents; if constituents were detected,
concentrations were considerably lower than maximum concentrations detected elsewhere in
the corridor by CH2M Hill, IC, and/or Geomatrix. Most of the Environmental Solutions soil
samples from Contract Area A footings (no groundwater samples were collected) were
collected at depths of 5 feet or greater in order to characterize deeper soil for soil management
purposes during freeway construction. The CTEH risk assessment (Appendix A) only used
data from soil samples collected up to a depth of 5 fect because it was assumed that potential
future receptors would not likely be exposed to deeper soil after the fieeway is constructed. For

the samples that were collected at depths shallower than 5 feet, maximum concentrations of

AWPRKICSQES6RIRA-TXT DO 5
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constituents detected were (1) lower than maximum concentrations detected elsewhere in the
corridor by CH2M Hill, IC, and Geomatrix, and/or (2) below applicable USEPA Region IX
preliminary remediation goals (PRGs; USEPA, 1996) and, therefore, would have been excluded
from the risk assessment.. For these reasons, the site characterization for this RI is based on the
data collected by CH2M Hill, IC, and Geomatrix as proposed in the Scoping Document and
Field Sampling Plan (FSP; Geomatrix, 1994a, 1994c) and as approved by DTSC. Soil and
groundwater data from site investigations conducted by CH2M Hill, IC, and Geomatrix are

tabulated in Appendix B.
2.0 SITE PHYSICAL CHARACTERISTICS

This section presents a discussion of the physical system at and near the site, including

physiography, geology, and hydrogeology.

2.1 PHYSIOGRAPHY |

The site is located on the East Bay Plain of the Coast Ranges geomorphic province, which
consists of lowlands composed of tidal flats and alluvial deposits formed by streams catrying
sediments from the mountains to the east. The East Bay Plain is bound by the
Berkeley/Oakland Hills to the east, the San Francisco Bay to the west, the City of Albany on
the north, and the City of Hayward on the south {Alameda County Flood Control and Water
Conservation District [ACFCWCD, 1993], Figure 3).

The site has an approximate elevation between 5 and 10 feet above mean sea level based on the
U.S. Geological Survey Oakland West 7.5 minute quadrangle, The only surface water body
within a mile of the site is the San Francisco Bay (the Oakland inner and outer harbors), which
is 0.6 mile from the site at its closest point. Lake Merritt, a saline lake, is approximately 1.25

miles to the east of the site.

LAWPDOCS\2686'RIRA-TXT DOC 6
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22 GEOLOGY

Regional Geology

As described by ACFCWCD (1993), the San Francisco Bay region is characterized by a
structural trough that contains Quaternary-age sediments up to 1100 feet thick that overlie
Jurassic- and Cretaceous-age bedrock. The region is characterized by many faults and folds,
which now exist in a dominantly strike-slip environment. Pre-Holocene age Quaternary

sediments of the East Bay Plain were shed westward from the Diablo Range.

The surficial sediments throughout the west Oakland area include Holocene-age Bay Mud and
Pleistocene-age Merritt Sand; inland of these sediments is older Pleistocene-age alluvium
(Radbruch, 1957). The Bay Mud is a marine clay to silty clay with organic material that is
exposed at the surface near the bay margin and ranges in thickness from less than a foot to
about 120 feet beneath the bay. The Bay Mud overlies the Merritt Sand near the bay margin
but the latter is exposed in a relatively small area immediately inland of the Bay Mud. The
Merritt Sand is a part of the San Antonio Formation and it consists of eolian, fine- to medium-
grained sands that are silty and become more consolidated with depth. The Merritt Sand is
about 65 feet thick and relatively restricted in aerial extent. Underlying the Merritt Sand are

about 1100 feet of older Pleistocene-age sediments.

The older Pleistocene-age units are the lower portion of the San Antonio Formation and include
the Old Bay Mud or Yerba Buena Mud, and the Alameda Formation (ACFCWCD, 1993).

They consist of marine and non-marine sediments that are predominantly clays with lenses of
silt, sand, and gravel. The Alameda Formation unconformably overlies the Franciscan bedrock.
The Franciscan Formation consists of sandstone, shale, chert, some volcanic rocks, and
serpentine. These rocks have undergone intense deformation, showing fractures and shears

whete exposed at the surface.

Site Geology
Based on borings drilled by Geomatrix during the RI, the upper 15 feet of sediments consist of

fill material underlain by native material. Boring logs from this investigation are presented in

[\WPDOCS\2686RIRA-TXT DOC 7
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Appendix C. According to Radbruch (1957), the fill material consists of sediments dredged
from the bay and the Oakland estuary; however, it is likely that fill material also came from
other sources. Based on information presented in Praetzellis (1994), fill in some portions of the
West Qakland Yard likely came from cuttings along Southern Pacific’s East Bay lines in
Contra Costa County and Niles Canyon (Alameda County). If fill came from various sources,

- it would be expected to have a variable lithology, which is consistent with the nature of the fill
observed by Geomatrix. The fill material generally appears to extend to a depth of 3 to 4 feet
below ground surface (bgs) and is heterogeneous with varying amounts of sand, gravel, and

fines; it often contains glass, brick, and wood fragments.

At the West Oakland Yard, the native material encountered beneath the fill generally consists of
black silty sand that extends to depths of 7 to 12 feet bgs and becomes lighter in color (dark
gray to gray) with increasing depth. This unit has been called Bay Mud by Canonie (1989);
however, the term "Bay Mud" is generally used to describe a unit that is predominantly
comprised of silt or clay. The black silty sand may be a stratigraphic equivalent to the Bay
Mud These observations are consistent with Radbruch (1957) and McDonald, et al. (1978),
which both show no Bay Mud throughout most of the West Qakland Yard within the
realignment corridor. In most borings, a dark yellowish brown silty sand was encountered
beneath the black silty sand; this unit has been interpreted by Canonie as the Merritt Sand.
Based on deeper borings drilled by CH2M Hill in the vicinity of the Seventh Street depression,
the Merritt Sand extends at least to a depth of 30 feet bgs at the site.

At the Desert Yard, the native material encountered beneath the fill generally consists of very
dark brown to black silt or lean clay containing shell fragments that extends to depths of' 6 1o 15
feet (or greater) bgs; this unit is considered to be Bay Mud. At some locations, the Bay Mud
was thin or absent, and a dark gray to black, poorly-graded sand was encountered; these sands
may represent channel deposits within the Bay Mud. Beneath the Bay Mud, a black to
yellowish brown silty sand was encountered; this unit is considered to be the Merritt Sand. The
approximate lateral extent of Bay Mud in the West Qakland and Desert Rail Yards is shown on
Figure 2.

EAWPDOCS\2686\RIRA-TXT DOC 8



GEOMATRIX

2.3 HYDROGEOLOGY
Regional Hydrogeology

The groundwater basin that underlies the East Bay Plain consists of predominantly fine-grained
sediments with intercalated lenses of coarse-grained sediments. ACFCWCD (1993) estimates
that, in the Oakland area, the percentages of aquifers and aquitards are 25 and 75, respectively.
The water-yielding properties of the Merritt Sand and other coarser lenses are expected to be
moderate with little yicld from the finer-grained units. The generalized groundwater movement
direction is bayward. The velocity of groundwater movement through the basin is expected to
be slow because of the generally low hydraulic gradient magnitude, the predominance of fine-
grained sediments, and the discontinuous nature of the coarse-grained sediments. Near the bay
margin, tidal fluctuations may influence gradient direction and magnitude; however, such

influences are not likely to occur at the site, which is 0.6 mile from the Bay at its closest point.

Shallow groundwater is not used for municipal or domestic purposes in west Oakland. In
accordance with State of California Department of Water Resource regulations, ACFCWCD
Zone 7 Water Agency requires a minimum 50-foot sanitary seal for municipal and industrial

water supply wells, and a 20-foot sanitary seal for domestic and irrigation wells.

Site Hydrogeolo
Based on data from monitoring wells near or at the site (Figure 4), shallow groundwater

generally occurs at depths of 4 to 8 feet below ground surface (bgs) in one or two water-bearing
zones, depending on whether the Bay Mud is present. During the RI investigation,
groundwater was encountered in some borings at shallower depths, probably due to significant
rainfall during the months proceeding the investigation. The water-bearing zones encountered
during the RI are the surficial fill and the Merritt Sand. Figure 4 shows the location of nearby

sites where hydraulic information is available.
Groundwater in the fill is unconfined. Hydraulic conductivity of the fill is expected to be

variable due to its heterogeneous character. Two slug tests performed on shallow wells

screened in the fill at the West Oakland Yatd yielded hydraulic conductivity values of
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GEOMATRIX
approximately 4.0 x 10° centimeters per second (cm/s) (Canonie, 1989). Horizontal hydraulic
gradients in the fill range from 0.003 to 0.013 foot per foot (fi/ft). Gradient directions are
gencrally towards the bay based on data from nearby sites including the West Oakland Yard,
and some observed fluctuations or gradient reversals may be due to tidal influences or
dewatering projects. Overall, groundwater movement through the fill is likely slow due to the
heterogeneous nature of the fill, iow hydraulic gradients, and locally fluctuating gradient

directions.

The Bay Mud, where present, acts as an aquitard between the fill and the Merritt Sand. Seven
laboratory permeability tests on cores of the Bay Mud collected at the West Oakland Yard
yielded vertical hydraulic conductivity values of 1 x 107 to 6 x 10 ® ecm/s (Canonie, 1989).

Groundwater in the Merritt Sand occurs in unconfined to confined conditions. The hydraulic
conductivity of the Merritt Sand is moderate because it consists of silty to clayey fine-grained
sand. Nine slug tests performed on wells screened in the Merriit Sand in the "at-grade" section
of the site yielded hydraulic conductivity values 0f 2.9 x 107 to 5.8 x 10? cm/s (Dames &
Moore, 1992). A 48-hour, constant-rate pumping test of the Merritt Sand at the West Oakland
Yard yielded a hydraulic conductivity of 6.6 x 107 cm/s (Site 8, Figure 4; Canonie, 1989).
Horizontal hydraulic gradients determined for the Merritt Sand range from 0.001 to 0.004 fi/ft
{Canonie, 1989, and other references shown on Figure 4). Gradient directions are generally
towards the bay. Near the bay, the potentiometric surface is likely affected by tidal loading,
Groundwater movement through the Merritt Sand is likely slow because of the low hydraulic

gradient and local gradient reversals due to tidal loading.

The shallow groundwater beneath and in the vicinity of the Corridor is not likely suitable for
municipal or domestic water supply in accordance with State Water Resources Control Board
(SWRCB) Resolution No. 88-63 because total dissolved solids (TDS) values are likely to be
greater than 3000 mg/l, based on data from nearby sites. At the Oakland Army Base (Site 1,
Figure 4), TDS values ranged from 3800 to 11,000 mg/1 in samples from four monitoring wells
(IC, 1994c). At the former impoundment area of the West Oakland Yard (Site 8, Figure 4),
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TDS values ranged from 660 to 32,200 mg/l in samples from four monitoring wells (IC,
1994d). Finally, at Bobo’s Junkyard (Site 7, Figure 4), TDS values ranged from 2120 to 5580
mg/1 in samples from four monitoring wells (Geomatrix, 1995d). TDS data are not available

from sites 4, 5, and 6, shown on Figure 4.

3.0 REMEDIAL INVESTIGATION ACTIVITIES

Soil and/or grab groundwater samples were collected from 40 borings (B-1 through B-40)
drilled by Geomatrix between 7 February and 1 March 1995. Samples were collected from
locations selected to complete the characterization of the lateral and vertical extent of chemicals
in soil and groundwater as discussed in the FSP (Geomatrix, 1994c). As specified in the FSP
Addendum (Geomatrix, 1995a), soil and groundwater samples were collected from borings
drilled at potential source areas at nine buildings where chemicals may have been used or
stored. Sampling locations are presented on Figure 2, and analyses performed on samples

collected at each building are summarized in Table 2.

After review of the data generated from the 40 sampling locations, we concluded that collection
of additional grab groundwater samples was warranted for the purposes of completing site
characterization. On 17 and 19 April 1995, additional grab groundwater samples were
collected in the vicinity of the Car Lighting Shop (borings B-41 through B-44; Figure 2) and
adjacent to boring B-32 (boring B-32b). Because of quality assurance/quality control (QA/QC)
issues associated with these samples (see Section 3.4), resampling was performed on 16 May
1995 (borings B-41A, B-43A, and B-44A), and two additional borings were drilled and
sampled (B-45 and B-46; Figure 2). These resampling locations are shown on Figure 2 and are
within 10 feet of the original boring locations

Boreholes were drilled using the direct-push technology described in the FSP Addendum, and
grab groundwater samples wete collected using the temporary well method described in the
FSP. The work was performed in accordance with the FSP (Geomatrix, 1994c), the FSP
Addendum (Geomatrix, 1995a), the Quality Assurance Project Plan (QAPP; Geomatrix,
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1995b), and the Site Health and Safety Plan (HSP; Geomatrix, 1995¢) and is summarized

below.

3.1 SOIL SAMPLING
Prior to drilling, a drilling permit was obtained from Zone 7 Water Agency. Underground
Service Alert (USA) was notified and an underground utility search was conducted by a private

locator at each borehole location.

Boreholes were diilled by Precision Sampling, Inc. of San Rafael, California, using a direct-
push technology. A hydraulic hammer was used to advance 2.5-inch-diameter drive casing
containing a 3-foot-long core batrel lined with 6-inch-long, 1.75-inch-diameter, stainless-steel
liners. After advancing the casing and filling the core barrel, the core barrel was retrieved on
rods while the drive casing remained in the borehole. . The stainless-steel liners containing soil
were removed fiom the core barrel, selected liners were submitted for chemical analysis, and

~ soil in the remaining liners was used to prepare lithologic logs (Appendix C). The procedure
was repeated until the total depth of the borehole was reached, thereby providing a continuous
cote of the borehole. Soil was visually classified by a Geomatrix geologist using the Unified
Soil Classification System (USCS) and lithologic logs were prepared as described in the FSP.
In general, boreholes were advanced to a total depth of approximately 5 feet if only soil
samples were collected and to a total depth of approximately 15 feet if grab groundwater
samples were collected. All downhole equipment was decontaminated prior to each use, either
by steam cleaning or by washing with an Alconox-water solution and rinsing once with

municipal water and twice with deionized water.,

As proposed in the FSP, two soil samples generally were collected from each boring at
approximate depths between 0.5 and 1 foot and between 3 and 5 feet. The shallow samples
appeared to consist of fill material, whereas the deeper samples generally appeared to consist of

native material. Exceptions to this sampling approach are as follows:
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e In the Desert Yard, additional samples often were collected at intermediate depths (1.5
to 3.0 feet) for polynuclear aromatic hydrocarbons (PNA) analysis because the highest
concentrations of total petroleum hydrocarbon (TPH) previously have been found
within this depth interval (IC, 1994).

s Shallow samples occasionally were collected at depths between 1 to 1.5 feet if the upper
0.5 foot consisted of material that likely would be removed during freeway construction
(concrete, asphalt, or railroad ballast).

» Deeper samples were occasionally collected below a depth of 5 feet if there was no
shallower sample recovery (borings B-2, B-7, and B-19).

e At the drop table shed (boring B-11), a soil sample was also collected at a depth interval
of 13 to 13.5 feet because this boring was drilled adjacent to an approximate 11.5-foot-
deep concrete trench. This sample was collected to assess whether chemicals were
present in soil beneath the trench.

o At the wheel shop, boring B-12 was drilled adjacent to an approximate 6-foot-deep
concrete sump, which is below a railwheel lathe. No soil samples were collected
because the upper 10 feet of the boring consisted entirely of gravel fill material and no
soil samples were recovered. A second boring was drilled to a depth of 13.5 feet
adjacent to the first, and only gravel fill material was again encountered. Because no
soil samples could be recovered, this area was assessed on the basis of the grab
groundwater sample.

Stainless-steel liners containing soil to be submitted for chemical analysis were sealed with
Teflon sheeting, plastic end caps, and silicone tape. Soil samples were then labeled, stored in
an ice-cooled chest and delivered under Geomatrix chain-of-custody procedures to Quanterra
Environmental Services (Quanterra) of West Sacramento, California, a State of California-
certified laboratory. Samples generally were picked up by a laboratory representative on each
day of sampling; if samples were sent by overnight delivery or courier service, the coolers were
sealed with custody tape. Field QA/QC soil samples included at least one matrix spike (MS)
and MS duplicate (MSD) every twenty samples for each analysis performed. QA/QC results

are discussed in Section 3.4.

Afier soil and groundwater samples were collected, boreholes were backfilled to the surface
with a cement/bentonite grout that was placed through a 1-inch-diameter PVC tremie pipe.

Investigation-derived soil and decontamination water were contained in 55-gallon drums that
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were labeled and stored in an enclosed area (stockpile management area number 3). Because of
the small volume of soil generated during the investigation (one drum), a composite sample
was collected to assess disposal. Analytical results from the composite soil sample indicated
that the soil was non-hazardous, and it was managed in accordance with the Stockpile

Management Plan (IC, 1994b). Analytical results from groundwater samples indicated that the

decontamination water couid be processed through SPTCo’s waste water treatment plant.

3.2 GRAB GROUNDWATER SAMPLING

Grab groundwater samples were collected from boreholes using the temporary well method
described in the FSP in conjunction with the direct-push drilling methods described above.
After drive casing was advanced to a total depth of 15 feet, a 1-inch-diameter temporary PVC
well consisting of a 10-foot-long, 0.01-inch-slot well screen was placed inside the drive casing.
Although it was proposed in the FSP that boreholes would be advanced to depths of
approximately 5 feet below the water table and temporary wells with 5-foot-long screens would
be installed in the boreholes, this depth and well screen length were found to yield inadequate
recharge for groundwater sampling requirements; therefore, boreholes were drilled to a greater
depth (approximately 10 feet below the average historical water table) and a longer well screen
was used. After a temporary well was installed in a cased borehole, the drive casing was

withdrawn, thereby exposing the screen to the water-yielding sediments.

Groundwater purging and sampling equipment was decontaminated prior to each use, either by
steam cleaning or by washing with an Alconox-water solution and rinsing once with municipal
water and twice with deionized water. If recharge was adequate, approximately 1 gallon (2 to 3
casing volumes) of water was purged from the tempozrary wells with a peristaltic pump or PVC

bailer before collecting groundwater samples.

Groundwater samples were collected and containerized according to the volatility of target
analytes. Groundwater to be analyzed for volatile organic compounds (VOCs; aromatic and
aliphatic VOCs and total petroleum hydrocarbons as gasoline [TPHg]) was collected first with

a 0.75-inch-diameter PVC bailer that was slowly lowered and raised into the temporary wells
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with a stainless steel cable; groundwater from the bailer was slowly drained down the sides of
40-milliliter (ml) HCl-acidified volatile organic analysis (VOA) vials using a bottom-emptying
device with a stopcock. Groundwater to be analyzed for semivolatile compounds (PNAs) was
collected next by raising and lowering PVC tubing with a ball check valve on the bottom; this
procedure allowed a large volume of water to be collected (as per analytical requirements)
without aeration. New, clean tubing was used at each borehole to manually "pump"
groundwater directly into 1-liter amber bottles. Finally, groundwater to be analyzed for non-
volatile compounds (total petroleum hydrocarbons as diesel [TPHd], metals, pesticides and

- polychlorinated biphenyls [PCBs]) was collected using a peristaltic pump equipped with PVC
tubing; new, clean tubing was used at each borehole to pump groundwater directly into 1-liter
amber bottles (for TPHd and pesticidé/PCB analysis) or 1-liter, nitric-acidified, plastic bottles
(for metals analysis). Groundwater for metals analysis was field-filtered during collection
using an in-line, positive-pressure, 0 45-micron filter before acidification. Sample containers
were labeled, stored in an ice-cooled chest and delivered to Quanterra following the custody

procedures described in Section 3.1.

Field QA/QC samples were collected as specified in the FSP Addendum and QAPP and
included (1) one blind equipment blank on each day of sampling for all analyses to be
performed on samples collected that day, (2) one travel blank per cooler for VOC analyses, (3)
at least one blind field sample duplicate every ten samples for each analysis performed, and (4)
at least one MS/MSD sample every twenty samples for each analysis performed. Travel blanks
were analyzed only if VOCs were detected in the associated equipment blank. The project
QA/QC program and results are discussed in Section 3.4.

Purge water and equipment decontamination water was contained in 55-gallon drums, which

were labeled and stored in stockpile management area number 3. Based on sample analytical

results, the water was processed through SPTCo’s wastewater treatment plant.
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3.3 ANALYTICAL METHODS

Soil and groundwater samples were analyzed by Quanterra following the procedures described
in the QAPP. When samples were received at the 1aboratory, the information on the chain-of-
custody form was checked to verify that it corresponded to that on the sample labels. The
physical condition of the samples and internal temperature of the sample chest(s) were recorded

on the chain-of-custody form.

As specified in the QAPP, samples were analyzed using EPA methods that would achieve
reporting limits equal to or less than potential applicable or relevant and appropriate
requirements (ARARs) for compounds previously found in soil or groundwater (target
analytes). The ARARs considered were Tri-Regional Board Staff guidelines for TPH, benzene,
toluene, ethylbenzene, and xylenes (BTEX) in groundwater (RWQCRB, 1990), Maximum
Contaminant Levels (MCLs) for othér target analytes in groundwater (California Code of
Regulations, 1995), and U.S. EPA Region IX residential Preliminary Remediation Goals
{PRGs) for target analytes in soil (U.S. EPA, 1995). It should be noted that concentrations of
constituents in groundwater will not be compared to MCLs in this RI because shallow
groundwater at the site likely contains total dissolved solid (TDS) levels that exceed water
quality criteria for municipal or domestic water supply (Section 2.3). The analytical methods

used are summarized as follows:

o total petroleum hydrocarbons (TPH) - EPA Method 8015 modified. As specified in the
FSP (Geomatrix, 1994c), soil samples were analyzed for TPHg, TPHd, and TPH as
motor oil (TPHmo) for soil samples collected near buildings or TPH as JB oil (TPHjb)
for soil samples collected elsewhere in the corridor; groundwater samples were analyzed
for TPHg and TPHd only.

e aromatic VOCs - EPA Method 8020 for water samples and EPA Method 8260 for soil
samples

o aliphatic VOCs - EPA Method 8260
¢ PNAs- EPA Method 8310

e pesticides and PCBs - EPA Method 8080
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e cadmium, chromium, nickel, and zinc - EPA Method 6010A; arsenic - EPA Method
7060; hexavalent chromium - EPA Method 7196; and lead - EPA Method 7421.

For soil samples submitted for TPH analysis, a silica gel cleanup was requested from the
laboratory if the sample was suspected to contain significant amounts of non-petroleum organic
material because such materials has been shown to cause positive interference in analytical
results. In addition, selected soil sample splits were submitted to Friedman & Bruya, Inc.
(F&B), of Seattle, Washington, for hydrocarbon fingerprint analyses. F&B is a State of

California-certified laboratory

Laboratory QA/QC samples included (1) at least one method blank with each analytical batch,
(2) at least one laboratory control sample (LCS; called single control sample by Quanterra) and
LCS duplicate (LCSD,; called duplicate control sample by Quanterra) with each analytical
batch, and (3) a laboratory sutrogate spike added to every sample if required by the analytical

method. Laboratory QA/QC results are summarized in Section 3.4.

34 QA/QCSUMMARY

Analytical results for field and laboratory quality control samples are discussed below in terms
of sample preservation and handling, reporting limits, field and laboratory blank results,
‘accuracy, precision, and completeness. Laboratory quality control sample results are presented
in the laboratory reports (Appendix D). The number of soil and groundwater samples collected
for each analysis and the number of associated ficld quality control samples are summarized in

Table 3.

3.4.1 Sample Preservation and Handling

All sample preservation and handling requirements were met, with one exception. Soil samples
from boring B-1 collected on 22 February 1995 were not analyzed for VOCs using EPA
Method 8260 within the 14-day holding time. Therefore, resampling was performed on 28
March 1995, and the new samples were analyzed within the proper holding time.
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3.4.2 Reporting Limits

Reporting limit goals presented in the QAPP were met, except when samples were diluted
because of high analyte concentrations or when sample matrix caused interference with analyte
quantification. In addition to these exceptions, the best achievable reporting limits for ethylene
dibromide (EDB) and 1,2-dibromo-3-chloropropane (DBCP) for analysis of water samples
using EPA Method 8260 (0.33 micrograms per liter [ug/l] and 0.39 ug/l, respectively) were
slightly higher than the reporting limit goals listed in the QAPP (0 2 pg/l).

These instances of increased reporting limits are not considered to affect the use of the data.
The reporting limit goals specified in the QAPP for target analytes were established assuming
that very conservative reporting limits would be required for the purpose of completing the
Baseline RA; the raised reporting limits did not affect the Baseline RA because the assessment
was performed on the basis of the maximum concentrations detected. Furthermore, it should be
noted that the analytical laboratory could not control the factors that required raising the

reporting limits (high analyte concentrations and sample matrix effects).

3.4.3 Blank Resulis
Laboratory Blanks

No analytes were detected in laboratory blanks for soil and groundwater analyses, thereby

meeting QAPP goals.

Eield Equipment and Travel Blanks

Results for all equipment blanks were reported as below detection limits, with two exceptions.

Toluene and zinc were detected in an equipment blank (J-52) collected on 16 February 1995,
and trichloroethylene (TCE) was detected in all equipment blanks and trip blanks submitted
during supplemental groundwater sampling performed on 17 and 19 April 1995. These

exceptions are discussed below.

Equipment blank J-52 was reported with 1.5 pg/l toluene and 0.042 milligrams per liter (mg/1)
zinc. As specified in the QAPP, the travel blank that accompanied this shipment (J-72) was
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analyzed for aromatic VOCs and no analytes were detected. Blank J-52 was collected after
sampling GB-3 (at Bobo’s Junkyard), which was reported to contain 8900 pg/l toluene,
indicating a likely source for toluene in the equipment blank. Groundwater sample B-19 was
collected immediately after this equipment blank and was reported with 0.6 pg/l toluene, which
may be totally or partially due to constituent carryover in the sampling equipment. Although
the source of zinc in this equipment blank is unknown, zinc was not detected in groundwater

sample B-19 or GB-3.

After the primary phase of sampling was completed in February 1994, grab groundwater
samples were collected from five supplemental borings on 17 and 19 April 1995. Samples
were collected from borings B-41 through B-44 to assess the extent of aliphatic VOCs (TCE;
PCE (tetrachloroethylene); cis-1,2-dichloroethene [cis-1,2-DCE]; 1,1-dichloroethane [1,1-
DCAL; and vinyl chloride) detected in the grab groundwater sample fiom boring B-15 near the
Car Lighting Shop; a sample also was collected from boring B-32 to confirm the presence of
isopropylbenzene detected in groundwater samples collected by IC in the Desert Rail Yard.
TCE was detected in both equipment blanks associated with these sampling events at
concentrations of 8.6 pg/l (J-101 collected on 17 April) and 3.6 pg/l (J-102 collected on 19
April 1995). As specified in the QAPP, the laboratory-prepared travel blanks that accompanied
these shipments (J-111 and J-112, respectively) were analyzed for aliphatic VOCs, and TCE
also was detected in these blanks at concentrations of 17 and 23 ng/l, respectively. TCE was
detected at similar concentrations (8 to 14 ug/l) in most environmental samples submitted with
these blanks (samples from borings B-32 and its duplicate [J-121], B-41, B-42, and B-44) and
at a somewhat higher concentration (76 pg/l) in the sample from boring B-43. The source of
TCE in this batch of samples and blanks was investigated but could not be established.

Because it appeared that all samples collected on 17 and 19 April were contaminated with TCE
from an unknown external source, the resulting data were therefore judged not valid, and grab
groundwater samples were again collected at three of the locations on 16 May 1995 (B-41A, B-
43A, and B-44A). No analytes were detected in the field or travel blanks collected during the

May sampling event and the data from this event were considered valid. Resampling was not
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performed at location B-32 because TCE was not detected in grab groundwater samples
previously collected from this area by IC. Resampling also was not performed at boring B-42
for logistical reasons; although all or part of the low concentration of TCE detected in this
sample (9.2 pg/l) may be due to extemal contamination, the data from this sample sufficiently
serves the purpose of establishing the extent of aliphatic VOCs in groundwater near the Car

Lighting Shop.

3.4.4 Accuracy Sample Results

Accuracy of the analytical methods was assessed by the percent recovery of analytes from
LCSs, surrogates, and MS/MSDs. LCS samples are laboratory-prepared blanks spiked with
known concentrations of certain analytes to be quantified. Surrogates are known concentrations
of unusual compounds added to every sample. MS/MSDs are environmental samples spiked
with known concentrations of the compounds requested for analysis. The results of these

samples are discussed beIo.w‘.

Laboratory Control Standard Recoveties

Accuracy goals for LCS samples and duplicates were met for all soil and water analyses. These

samples are called duplicate control samples (DCS) in the laboratory reports.

Surrogates
Surrogate recovery goals were geneially met, with a few exceptions. Surrogate recoveries wete

slightly above recovery goals for a few soil and groundwater samples analyzed for aliphatic
VOCs using EPA Method 8260. These samples were reanalyzed, and surrogate recoveries
were again outside of the recovery goals. Therefore, Quanterra concluded that these recoveries
were due to matrix interference. In each of these cases, the surrogate recoveries in laboratory
single control samples (a laboratory blank spiked with surrogate compounds) met the QAPP
goals, thereby validating the method accuracy for the analytical batch. These surrogate
recovery exceptions are not considered likely to affect data interpretation because (1) generally
these recoveries were only slightly outside the 1ecovery goals, (2) the matrix interference

resulted in elevated sample recoveries, and (3) most of these samples had no VOCs detected.
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Surrogate recoveries were also occasionally above or below recovery goals for soil samples
analyzed for TPH using modified EPA Method 8015. In these cases, the laboratory had
difficulty quantifying the surrogate compound due to interference (coelution) with
hydrocarbons in the sample matrix. The TPH data are considered valid because when no
hydrocarbons were present in the sample matrix, surrogate recoveries were within recovery

goals.

Matrix Spike Recoveries
Matrix spike recovery goals were also met, with three exceptions discussed below.

e Cr'® matrix spikes were not detected in sample B-11 (4.0-4.5). The samples were
spiked after the leach and filtration, a few hours prior to analysis. After-spikes
(hexavalent chromium spiked in the sample during analysis) as well as duplicate control
samples, which accompanied this analysis, had recoveries within QAPP goals. The fact
that this sample matrix appears to convert Cr*® to Cr within a few hours indicates that
this matrix is not conducive to long-term persistence of Cr'e.

e Gasoline matrix spike recoveries in soil were slightly below recovery goals for one
sample (B-11[4 0-4.5}; both MS and MSD) and above recovery goals for one sample
(B-18[4.0-4.5; MS only). LCS results met the QAPP goals, indicating that these
MS/MSD results were likely due to matrix effects. Matrix interference was not
considered to affect data interpretation because TPH as gasoline was not detected in any
soil samples.

e TCE recoveries in one MS/MSD pair (sample B-12 [GW]) was slightly high, which
may suggest a slightly high bias for TCE quantification in this sample, due to matrix
effects. However, TCE was not detected in this sample and, therefore, this bias is not
considered significant.

3.4.5 Precision Sample Results

Precision of the laboratory and field methods was assessed by calculating the relative percent
difference (RPD) for LCS, MS, and field duplicate samples. RPDs for LCS and MS duplicate
samples are in the analytical reports; RPDs for field duplicate samples are summarized in Table

4. The results of these samples are discussed below.
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Laboratory Control Standard Duplicates

Precision goals for LCS duplicate pairs were met for ail soil and water analyses.

Matrix Spike Duplicates
Precision goals for MS/MSD samples were all met, with one exception. The RPD between the

MS and MSD recoveries for TPHg analysis in soil sample B-18 (4.0-4.5) was 40 percent, which
is above the goal of 24 percent. Variation in matrix spike duplicate recoveries is not
unexpected given that the MS and MSD samples are separate aliquots from the soil sample and
1esults likely reflect matrix variability. This variation was not considered likely to affect

sample resulis because gasoline was not detected in this sample.

Field Duplicates
The RPDs for field duplicates were all within QAPP precision goals, as shown in Table 4.

3.4.6 Completeness
The data generated are considered complete in that they adequately represent soil and
groundwater conditions at the time of sampling. Quality control sample results indicate overall

validity of the analytical data generated for this RI.

4.0 NATURE AND EXTENT OF CHEMICALS

This section summarizes the results of chemical analyses performed on soil and groundwater
samples collected along the I-880 realignment corridor during previous investigations
conducted by IC and CH2M Hill and during the RI conducted by Geomatrix; sample locations
and selected data are presented on Figures 5 through 16. The IC and CH2M Hill data were
previously summarized in the Scoping Document (Geomatrix, 1994a) and the Geomatrix data
were collected to address data needs identified in the Scoping Document. The combined data
are used herein to delineate the nature and extent of chemicals in soil and groundwater at the

site. Ultimately, this information will be used to assess risk posed by the site conditions.
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To facilitate discussion of the data, the following sections are organized by chemical family and
then by media (soil or groundwater}. Further, the discussion includes references to selected
concentration thresholds, which are not intended to be action levels or cleanup goals for the
site; they are provided only to simplify data presentation. Tables summarizing all analytical
data discussed herein are presented in Appendix B. Laboratory analytical reports for soil and

groundwater samples collected by Geomatrix are presented in Appendix D.

4.1 TOTAL PETROLEUM HYDROCARBONS
The following subsections summarize the occurrence and extent of total petroleum

hydrocarbons (TPH) in site soil and groundwater.

4.1.1 Seil

A total of 611 soil samples collected by CH2M Hill, IC, and Geomatrix have been analyzed for
TPH. Sample locations are shown on Figure 5. CH2M Hill collected 220 samples (including
13 duplicate samples) throughout the entire site that were analyzed for TPHg and TPHd using
modified EPA Method 8015; eight additional samples (including 1 duplicate sample) were
analyzed for oil and grease (O&G) using EPA Method 418.1. IC collected 331 samples from
footing locations in the "elevated” sections of the site. These samples were analyzed for TPHg
and TPHA using EPA Method 8260 and TPHmo using EPA Method 8270. According to staff
at the laboratory that performed the analyses on the IC samples (Coast to Coast Analytical
Services in San Jose, California), their TPHd analysis quantified purgeable hydrocarbons up to
C18, and the TPHmo analysis quantified extractable hydrocarbons between C8 and C34.

A total of 52 soil samples were collected by Geomatrix to address data needs identified in the
Scoping Document (Geomatrix, 1994a). Geomatrix collected 35 samples from the "at-grade”
section of the site that were analyzed for high-boiling petroleum hydrocarbons because
previous samples collected from this area by CH2M Hill were only analyzed for low- and
middle-boiling petroleum hydrocarbons. These samples wete analyzed using fresh journal box
(JB) oil as the calibration standard because JB oil was considered likely to be a primary

component of high-boiling petroleum hydrocarbons detected previously in so1l at the site

AWPDOCS\Z686\RIRA-TXT DOC 23



GEOMATRIX

(referred to as TPHjb analysis). Geomatrix also collected 17 samples near buildings at the site
as specified in the FSP Addendum (Geomatrix, 1995a); these samples were analyzed for low-,
middle-, and high-boiling petroleum hydrocarbons quantified as TPHg, TPHd, and TPHmo,
respectively, because any of these hydrocarbon types could have been used at these buildings.
Five soil sample splits (B-4{0.5-1.0], B-6[0.5-1.0], B-19[1.0-1.5], B-25b{1.0-1.5], B-27{3.0-
3.5]) also were submitted to F&B for hydrocarbon fingerprint analyses. The results for soil

samples collected by Geomatrix are presented in Table 5.

Available site data indicate a predominance of high-boiling petroleum hydrocarbons present in
the soil. Low-boiling petroleum hydrocarbons quantified as TPHg were detected in only 3 of
the 568 soil samples collected (0.5 percent). Middle-boiling petroleum hydrocarbons
guantified as TPHd were detected in only 38 of 567 samples (6.7 percent). High-boiling
petroleum hydrocarbons quantified as TPHmo, TPHjb, or 0&G were detected in 267 of the 391
samples (68.3 percent).

Although high-boiling petroleum hydrocarbons wete detected in a large number of the samples
collected (68 percent), only a small percentage of the samples (5 percent) had concentrations at
or greater than 1000 mg/kg. Resuits for soil samples with TPHjb, TPHmo, or O&G
concenfrations at or greater than 1000 mg/kg are summarized in Table 6 and presented on
Figure 5. In the Desert Rail Yard, elevated TPHjb or TPHmo concentrations were detected
most commonly at a depth of approximately 2.0 feet, which is the depth that JB lines were
located, thereby suggesting that these hydrocarbons may be primarily JB oil. It should be noted
that a TPH concentration of 1000 mg/kg should not be considered as an action level or cleanup
goal; it is simiply an arbitrary value used to simplify data presentation and discussion for the
purpose of this report. By way of reference, it should be noted that recent RWQCB guidance
allows for leaving in place soil containing up to 1000 mg/kg TPHd associated with leaking
home heating oil tanks (RWQCB, 1994).

Eighteen of the thirty-five soil samples collected by Geomatrix and analyzed for TPHjb had
detectable concentrations of high-boiling TPH. The petroleum hydrocarbons in four of these
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samples (B-7{1.0-1.5], B-8[0.5-1.0], B-17[1.0-1.5], and B-28[0.5-1.0]) were called "JB oil" by
Quanterra because the chromatograms showed good agreement with the fresh JB oil standard.
In the remaining 14 samples, the petroleum hydrocarbons were called "unknown hydrocarbon”
by Quanterra because there was not precise agreement with the JB oil standard. Splits from
three of these samples with the highest TPH concentrations (B-4[0.5-1.0], B-6[0.5-1.0], and B-
27[3.0-3.5]) were submitted to F&B for hydrocarbon fingerprint analysis; F&B also was
provided with a sample of B oil from an existing underground pipe in the Desert Rail Yard
(presumably old or weathered JB oil, called JB-1) and unused IB oil (called JB-2). F&B
concluded that samples JB-1 and JB-2 likely had original formulation differences based on the
GC/FID trace and that JB-1 was likely weathered due to the absence of additives and the
probable ptesence of oxidized material based on the GC/ECD trace. F&B also concluded that
the petrolenm hydrocarbons in the sample from B-27 compared very favorably to JB-1
(weathered JB oil) whereas the samples from B-3 and B-6 compared less favorably to JB oil,
possibly because of original formulation differences or presence of other hydrocarbons. From
these results, we conclude that the high-boiling TPH identified by Quanterra as "unknown
hydrocarbon” may be (1) weathered JB oil that did not match the fresh JB oil standard, (2) a JB
oil product with different characteristics from the standard due to original formulation
differences, and/or (3) other petroleum hydrocarbons such as lubricating or motor oils that may

have been used at the site or may have been present in fill material when it was emplaced.

Two additional sample splits were submitted to F&B for hydrocarbon fingerprint analysis
because a hydrocarbon odor was noted when the samples were collected. Sample B-19(1 0-1.5)
was collected from the boring drilled at 721 Cedar Street and sample B-25b(1.5-2.0) was
collected from the boring drilled near the Garage/Car Cleaning Building. According to F&B,
the sample from boring B-19 contained small amounts of material likely to be diesel and motor
oil, although the "motor oil" may be biogenic material. The sample from boring B-25b had a
chromatogram indicative of motor oil and lubricating oil. The products tentatively identified in
soil near these buildings appear fo be consistent with products that may have been used locally

at these buildings. The F&B hydrocarbon characterization results are included in Appendix E.
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1t should be noted that based on interim guidance recently issued by the RWQCB, petroleum
hydrocarbons in site soil meet the criteria defining a “low risk soil case”; the management
strategy recommended by the RWQCB is that low risk soil cases should be closed because
remediation will be accomplished through natural biodegradation processes (RWQCB, 1996).
The interim guidance is based on a recent Lawrence Livermore National Laboratory (LLNL)
report (LLNL, 1995). The site meets the criteria defining a low risk soil case because (1) there
is not ongoing source of constituents that degrade water quality, (2) the site has been adequately
characterized, (3) there is little or no groundwater impact due to petroleum hydrocarbons, (4)
there ate not water wells, deeper drinking water aquifers, surface water or other sensitive
receptors likely to be impacted, (5) the site poses no significant risk to human health (see

Section 6.1), and (6) the site poses no significant risk to the environment (see Section 6.2).

4.1.2 Groundwater

A total of 69 grab groundwater samples (including 6 duplicate samples) were analyzed for
TPHg and 79 samples (including 7 duplicates) were analyzed for TPHd; samples from
monitoring wells MW-1 and MW-6 at 330 Cypress Street have been analyzed for TPHg and
TPHd on a quarterly basis. Sample locations are shown on Figure 6. CH2M Hill collected 48
groundwater samples that were analyzed for TPHg and TPHd; 12 additional samples were
analyzed for TPHg only. IC collected 18 groundwater samples (including 2 duplicates) that
were analyzed for TPHd only; these samples were quantified up to C25. Because there is a
good distribution of grab groundwater samples collected by CH2M Hill and IC that have been
analyzed for TPHg and TPHd, Geomatrix only collected 11 samples (including 2 duplicates) at
buildings where petroleumn hydrocarbons are known or suspected to have been used, and one
sample each near footings C10L and B12[1t] where TPHd was detected in grab groundwater
samples collected previously by IC. Analytical results for grab groundwater samples collected
by Geomatrix are presented in Table 7. No grab groundwater samples have been analyzed for
high-boiling petroleum hydrocarbons because they tend to have very low solubility and are not

likely to affect groundwater. All analyses were performed using modified EPA Method 80135.
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The data collected indicate that shallow groundwater at the site is generally unaffected by
petroleum hydrocarbons. The results for samples with detectable concentrations of TPH are
shown on Figure 6. Low-boiling petroleum hydrocarbons were detected in only 1 of 69
samples (1.4 percent) analyzed for TPHg (0.076 mg/l in sample GW29; Figure 5). Middle-
boiling petroleum hydrocarbons were only detected in 11 of 79 samples (13.5 percent) analyzed
for TPHA.

Nine of the eleven detections of middle-boiling petroleum hydrocarbons were at very low
concentrations (0.051 to 0.4 mg/1) and occurred in samples collected by Geomatrix; these
concentrations are all below the reporting limits used by IC and CH2M Hill (0.5 mg/l) and may
be associated with non-dissolved petroleum hydrocarbons adhered to particles within the grab
groundwater sample and/or soluble biogenic material. The remaining two detections were in
grab groundwater samples collected by IC fiom footings C10L and B12(right} (4.1 and 4.9
mg/l, respectively). As requested by DTSC in a 27 October 1994 meeting, Geomatrix collected
grab groundwater samples from borings near these footings (boring B-38 near footing C10L
and boring B-39 near footing B12[right]) to further assess TPHd detected in the IC samples; the
Geomatrix samples from these two borings were analyzed only for TPHd. The very low
concentrations of TPHd detected in the Geomatrix samples (0.4 mg/l in B-38]GW] and 0.066
mg/l in B-39[{GW1]) supports our previous conclusion that the TPHd detected in the IC samples

is imited in extent.

4.2 AROMATIC VOLATILE ORGANIC COMPOUNDS
The following subsections summarize the occurrence and extent of aromatic VOCs (benzene

and related compounds) in site soil and groundwater.

4.2.1 Soil

A total of 456 soil samples (including 19 duplicate samples) were collected from the site and
analyzed for aromatic VOCs. Sample locations are shown on Figure 7. CH2M Hill collected
63 soil samples from 15 borings drilled in the vicinity of the Seventh Street depression and
south of the scrapyard at Third and Lewis Streets. Fifty-nine of the CH2M Hill soil samples
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were analyzed for aromatic VOCs using EPA Methods 8240 and 8020, and 4 were analyzed for
BTEX using EPA Method 8020. IC collected a total of 324 soil samples fiom 110 footing
locations in the "elevated" sections of the site. The IC samples were analyzed for BTEX using

modified EPA Method 8260.

Geomairix collected 69 soil samples from 33 borings that were analyzed for aromatic VOCs
using EPA Method 8260 to address data needs identified in the Scoping Document (Geomatrix
1994a), Geomatrix collected samples from borings in the "at-grade" section of the site because
few soil samples from this area previously had been analyzed for aromatic VOCs; several of
these borings were situated near buildings where petroleum hydrocarbons may have been used.
Geomatrix also collected soil samples from the northern "elevated" section where
chlorobenzenes or alkylated benzenes had been detected in grab groundwater samples collected
by IC to assess whether these constituents also are present in soil; previous soil samples from
the northern "elevated” section had been analyzed for BTEX but not for these other aromatic
VOCs that were detected in groundwater samples. The areas where aromatic VOCs had been
detected in groundwater include footing B11(right), footing C10L, and several footings along

the eastern portion of this area where isopropylbenzene was detected in groundwater samples.

The existing data indicate that soil at the site is not significantly affected by ai-omatic VOCs.
BTEX compounds were detected in only 37 of the 456 samples (8.1 percent) analyzed; these
samples came from various locations throughout the corridor. Benzene was detected in 10 of
the 456 samples analyzed (2.2 percent) with a maximum concentration of only 0.018 mg/kg.
Toluene was detected in 33 samples (7.2 percent) with a maximuin concentration of 0.25
mg/kg. Ethylbenzene was detected in only 1 sample (0.2 percent) at a concentration of 0.033
mg/kg and total xylenes were detected in 19 samples (4.2 percent) with a maximum
concentration of 0.071 mg/kg. No aromatic compounds were detected in the 69 samples
collected by Geomatrix {Appendix B), and, therefore, no significant source of chlorobenzenes
and alkylated benzenes (which wete detected in groundwater samples) was identified in site

soil. Detected aromatic VOCs are summarized in Table 8 and indicated on Figure 7.
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4.2.2 Groundwater

A total of 135 grab groundwater samples (including 15 duplicate samples) were collected from
the site and analyzed for aromatic VOCs including BTEX. Sample locations are shown on
Figure 8. CH2M Hill collected 3 samples from the Seventh Street depression that were
analyzed using EPA Method 8240. IC collected 94 samples (including 10 duplicate samples)
from footing locations in the "elevated" portions of the site, Unlike the IC soil samples, which
were analyzed only for BTEX, groundwater samples collected in this study were analyzed for a
standard suite of aromatic compounds using EPA Method 8260. IC also has collected samples
from monitoring wells MW-1 and MW-6 near 330 Cypress Street that have been analyzed for
aromatic VOCs using EPA Methods 8020 or 8240.

Geomatrix collected 28 grab groundwater samples (including 3 duplicate samples) from
borings in the "at-grade" section of the site because few samples had previously been collected
from this area; several of these borings were situated near buildings where petroleum
hydrocarbon products may have been used. Geomatrix also collected one sample from boring
B-32 in the northern "elevated" section of the site to confirm the presence of isopropylbenzene
in groundwater in this area as previously indicated by samples collected by IC. The Geomatrix
samples were analyzed for BTEX using EPA Method 8020 and other aromatic compounds
using EPA Method 8260; ten additional samples collected by Geomatrix (including 2
duplicates) were analyzed for aromatic VOCs {except BTEX) using EPA Method 8260.

Results for the Geomatrix samples are summarized in Table 9.

Analytical results indicate that groundwater is not significantly affected by aromatic VOCs.
Results for samples with detectable concentrations of aromatic VOCs are summarized on Tabie
10 and shown in Figure 8 BTEX constituents were detected in only 11 of the 135 grab
groundwater samples analyzed (8 percent). Several of the Geomatrix samples that contained
low concentrations of BTEX were collected near buildings where there may have been isolated
use of petroleum products containing BTEX. As previously described in the Scoping
Document (Geomatrix, 1994a), alkylated benzenes (primarily isopropylbenzene) and

chlorobenzenes were detected in samples collected by IC from ten footings in the central
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portion of the northern "elevated" section of the site (Figure 8). Isopropylbenzene also was
detected in the sample (and its duplicate) collected from this area by Geomatrix (boring B-32),
thereby confirming the results of the IC groundwater samples. Because Bay Mud is present in

this area, the vertical extent of alkylated benzenes in groundwater is likely limited.

4.3 POLYNUCLEAR AROMATIC HYDROCARBONS
The following subsections summarize the occurrence and extent of PNAs in site soil and

groundwater.

43.1 Soil

A total of 110 soil samples collected by CH2M Hill and Geomatrix have been analyzed for
PNAs. CH2M Hill analyzed 62 samples (including 17 duplicate samples) from 19 locations for
PNAs using EPA Method 8100 or 8270. Of these samples, 48 were from 5 borings drilled near
the Seventh Sireet depression, 6 samples were from near the scrapyard at Third and Lewis
Streets, and 8 samples were from other locations along the cortidor. PNAs detected in these
samples are summarized in Table 11. Because of the relatively sparse distribution of the
samples previously collected, Geomatrix collected 48 additional samples from 21 borings along
the entire corridor; these samples were analyzed for PNAs using EPA Method 8310. An
additional 69 Geomatrix soil samples were analyzed only for the PNA naphthalene as part of
EPA Method 8260 analyses. Several of the Geomatrix borings were situated near buildings
where petroleum products are known or suspected to have been used. Results for samples
collected by Geomatrix are presented in Table 12, Sample locations and detected

concentrations of PNAs are shown on Figure 9.

Geomatrix has previously indicated that PNAs are not likely to be significant components of 1B
oil, the principal petroleum hydrocarbon product thought to have affected soil at the site
(Geomatrix, 1994). In order to assess PNAs in JB oil, Geomatrix submitted two JB oil samples
to F&B for PNA analysis, one from an abandoned JB oil line in the Desert Yard (calied JB-1)
and one fiom a drum of unused JB oil (called JB-2). PNAs were not detected in either sample
above the reporting limit of 10 mg/kg; analytical data sheets are inciuded in Appendix E. To
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further assess PNAs in JB oil, Geomatrix collected six soil samples in the Desert Yard from an
intermediate depth interval (1.5 to 3.0 feet) in addition to shallower (0.5 to 1.0 foot) and deeper
(4.0 to 4.5 feet) samples because (1) JB oil lines were located at this intermediate depth in the
Desert Yard and (2) the highest TPH concentrations detected in soil samples collected by IC in
the Desert Yard were typically from a depth interval 0f 2.0 to 2.5 feet (See Section 4.1).

Analytical results indicate that PNAs were detected at relatively low concentrations in several
of the soil samples. Generally, the PNA detections were in the shallowest samples collected
(0.5 to 1 5 feet), while PNAs were rarely detected in deeper samples (2.0 to 5 0 feet). This
finding further suppotts the conclusion that PNAs are not likely to be significant components of
IB oil. PNAs detected in shallow soil may be associated with the site's location in an urban
sefting because concentrations are similar to those considered "background" in other urban

settings (Bradley, et. al., 1994; Ecology and Environment, 1993).

4.3.2 Groundwater

A total of 34 grab groundwater samples (including 4 duplicate samples) were analyzed for a full
suite of PNAs using EPA Methods 8270, 625, and/or 8310. Sample locations are shown on
Figure 10. CHZM Hill collected 3 samples from the Seventh Street depression that were
analyzed for PNAs using EPA Method 8270. IC collected 16 samples (including 2 duplicate
samples) from footing locations in the "elevated” portions of the site that were analyzed for
PNAs using EPA Method 625; IC samples with detectable concentrations of PNAs are
summarized in Table 13, Groundwater samples from monitoring wells MW-1 and MW-6 near
330 Cypress Street also have been analyzed for PNAs using EPA Method 8270. Geomatrix
collected 15 samples (including 2 duplicate samples) from borings in the "at-grade" section,
where a limited number of samples had previously been collected by others; several of these
borings were situated near buildings where petroleum products may have been used. The
Geomatrix samples were analyzed for PNAs using EPA Method 8310. Results for groundwater
samples collected by Geomatrix are summarized in Table 14, Additionally, 78 groundwater
samples collected by IC (including 8 duplicates) and 38 samples coliected by Geomatiix
(inclﬁding 5 duplicates) were anaiyzed only for the PNA naphthalene using EPA Method 8260

LAWPDOCS\2686\RIRA-TXT DOC 3 1




GEOMATRIX

{(naphthalene is the only PNA compound included in an EPA Method 8260 analysis). These
additional naphthalene data are relevant because (1) naphthalene is the most water-soluble PNA
and, therefore, the most likely to affect groundwater, and (2) the additional data show the extent

of naphthalene where it has been detected in groundwater.

Analytical results indicate that groundwater at the site is generally unaffected by PNAs. PNAs
were detected in only 3 of the 34 grab samples (8.8 percent) analyzed (samples from footing
C10L, borings B-28 and B-20) and in samples from monitoring well MW-6. Naphthalene was
detected in only 2 of the addifional samples analyzed for naphthalene using EPA Method 8260
(samples from footings B11[right] and CR21[right]). Analytical results for groundwater

samples containing detectable concentrations of PNAs are presented on Figure 10.

44 ALIPHATIC VOLATILE ORGANIC COMPOUNDS
The following subsections summarize the occurrence and extent of aliphatic VOCs in site soil
and groundwater. The analytical results for DBCP and EDB are presented in Section 4 6

because these compounds are common pesticides.

4.4.1 Soil

A total of 128 soil samples (including 19 duplicate samples) were collected from the site and
analyzed for aliphatic VOCs. Sample locations are shown on Figure 11. CH2M Hill collected
59 soil samples (including 19 duplicate samples) from 13 borings completed in the vicinity of
the Seventh Street depression and south of the scrapyard at Third and Lewis Street; these
samples were analyzed using EPA Method 8240. IC collected approximately 324 soil samples
from footing locations in the "elevated" sections of the site. The IC samples were analyzed for

1,2-dichloroethane (1,2-DCA) and EDB only, using modified EPA Method 8260.

Geomatrix coliected 69 soil samples from borings drilled throughout the corridor because there
were a limited number of samples previously collected from the "at-grade" section and previous
samples from the "elevated" sections had only been analyzed for 1,2-DCA and EDB; these
samples were analyzed using EPA Method 8260. To assess the eastern extent of 1,2-DCA
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detected in soil samples collected by IC from footings CL19(left) and CL19(right) in the
southern elevated section, Geomatrix collected samples from one boring drilled immediately

east of this area (boring B-1, Figure 11).

The existing data indicate that soil at the site is generally unaffected by aliphatic VOCs.
Aliphatic VOCs were detected at low concentrations in only 8 (including 1 duplicate pair) of
the 128 soil samples analyzed (6.3 percent)'. As discussed above, 1,2-DCA was detected at
concentrations up to 0.2 mg/kg in three IC samples from footings CL19(left) and CL19(r1ght)
in the southern "elevated" section; 1,2-DCA was not detected in soil samples fiom Geomatrix
boring B-1 nor in IC soil samples from other footing locations in this area, thereby indicating
that the extent of 1,2-DCA in soil in this area is limited. Low concentrations of 1,1,1-
trichloroethane (1,1,1-TCA) were detected in two CH2ZM Hill samples (up to 0 026 mg/kg)
from near the scrapyard at Third and Lewis Street. TCE and methyl ethyl ketone (MEK) were
each detected in one sample (MEK was detected in a duplicate pair) at low concentrations of
0.043 and 0.038 mg/kg, respectively; each of these samples was collected near a building and
their presence in soil may be associated with isolated chemical use at the buildings. In
sumimary, aliphatic VOCs have rarely been detected in site soil and when detected, are present
at very low concentrations and appear to be limited in extent. Aliphatic VOCs detected in soil

are summarized in Table 15 and presented on Figure 11.

4.4.2 Groundwater

A total of 135 grab groundwater samples (inciuding 15 duplicate samples) were analyzed for a
full suite of aliphatic VOCs. Sample locations are shown on Figure 12. CH2M Hill collected 3
samples from the Seventh Street depression that were analyzed for aliphatic VOCs using EPA
Method 8240. IC collected 94 sampies (including 10 duplicate samples) from footing locations
in the "elevated" portions of the site that were analyzed using EPA Method 8260. IC has also

As discussed in the Scoping Document and Scoping Document Addendum (Geomatrix, 1994a and 1994b), acetone
and methylene chloride were reported at low concentrations in all soil samples collected and analyzed by CH2M
Hill The presence of these compounds is attributed to laboratory contamination because the laboratory reports
indicate that acetone and methylene chloride were also detected in the laboratory method blanks associated with
these samples. Methylene chloride also was detected in Geomatrix soil sample B-19 (1.0-1 5) and was considered
likely to be laboratory contamination (see Quanterra case narrative in Appendix D).
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collected samples from monitoring wells MW-1 and MW-6 near 330 Cypress Street that have
been analyzed for aliphatic VOCs using EPA Methods 8010, 624, or 8240. Geomafrix
collected a total of 38 samples (including 5 duplicate samples) from borings in the "at-grade”
section because a limited number of samples had previously been collected in this area; several
of these borings were sitnated near buildings where aliphatic VOCs may have been used.

Samples collected by Geomatrix were anatyzed using EPA Method 8260.

Analytical results indicate that groundwater is generally unaffected by aliphatic VOCs except in
the vicinity of certain buildings where there may have been isolated use of these constituents.
Aliphatic VOCs were detected in only 11 (including 2 duplicate samples) of the 135 samples
(8.1 percent) collected. Very low concentrations of aliphatic VOCs were detected in
groundwater samples from the Wheel Shop (boring B-12) and the Carpenter, Upholstery, Test
Shop (boring B-13). Elevated concentrations (up to 210 pg/1) of several aliphatic VOCs (PCE,
TCE, 1,1-DCA, cis-1,2-DCE, and vinyl chloride) were detected in a groundwater sample from
boring B-15 near the Car Lighting Shop. In April and May 1995, Geomatrix collected several
additional grab groundwater samples from borings in this area (borings B-41A through B-46) to
assess the lateral extent of aliphatic VOCs in groundwater. Based on results for these samples,

aliphatic VOCs in groundwater near the Car Lighting Shop are limited in extent.

The only other location where aliphatic VOCs have been detected in groundwater is footing
CL19(right) in the southern "elevated” section. 1,2-DCA was detected at 19 and 20 pg/lin a
sample duplicate pair from this footing; as discussed above, 1,2-DCA also was detected in soil
samples from this area. 1,2-DCA was not detected in groundwater samples from Geomatrix
boring B-1 nor in IC samples from other footing locations in this area, thereby indicating that

the extent of 1,2-DCA in groundwater in this area is limited.
45 METALS

The following subsections summarize the occurrence and extent of metals in site soil and

groundwater.
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4.5.1 Soil

A total of 599 soil samples (including 28 duplicate samples) were analyzed for lead; of these,
275 samples were also analyzed for other metals. Sample locations are presented on Figure 13
CH2M Hill collected 207 samples (including 12 duplicate samples) throughout the entire site
except the easternmost portion of the southern "elevated” section; these samples were analyzed
for cadmium, chromium, nickel, lead, and zinc using EPA Method 6010. CH2M Hill also
collected 47 additional samples (including 16 duplicate samples) that were analyzed for a full
metal scan using EPA Method 6010, including 40 samples (including 15 duplicates) from four
borings near the Seventh Street depression and 7 samples (including 1 duplicate) from south of
the scrapyard at Third and Lewis Streets. IC collected 324 composite samples from footing
locations in the "elevated" sections; these samples were analyzed only for lead using EPA
Method 7420.

Geomatrix collected a total of 21 soil samples that were analyzed for metals (arsenic, cadmium,
chromium, lead, nickel, and zinc) and 18 samples that were analyzed for hexavalent chromium.
Geomatrix samples were collected for metals analysis from the easternmost portion of the
southern “elevated” section where previous samples had only been analyzed for lead (bbriugs
B-1 through B-3) and near buildings at the site where metals may have been used. Geomatrix
samples analyzed for hexavalent chromium were collected from specific locations requested by
DTSC (borings B-1, B-3, B-10, B-11, B-15, B-21, B-25, and B-32). Results for samples

collected by Geomatrix are summarized in Table 18.

Because inorganic constituents are an inherent component of soil, average metal concentrations
in soil samples from the site were compared to average concentrations in other Bay Area soils
to assess whether concentrations at the site are elevated with 1espect to concentrations typically
found in off-site soil. Average metal concentrations in soil samples from the site are similar to
concentrations found in soil elsewhere in the Bay Area or within the general areca of West
“Qakland. In Table 19, the average metal concentrations in soil samples from the site are
compared to (1) average concentrations for ten background samples collected near a site in San

Leandro, Alameda County (Harding Lawson Associates [HLA}, 1995), (2) average metal
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concentrations for more than 100 background soil samples collected in northern Santa Clara
County (Scott, 1991), (3) average concentrations for five background samples collected near a
site in Union City, Alameda County (SEC Donohue, 1992), (4) average concentrations for
background samples collected near a site in Hercules, Contra Costa County (McLaren Hart,
1991), and (5) average lead concentrations for 26 soil samples collected near Interstate 880 in

Alameda County (Coltrin et al., 1993).

The average lead concentration in soil samples collected from the site is approximately 134
mg/kg. This concentration is greater than that found in San Leandro (Alameda County) (HLA,
1995), northern Santa Clara County {Scott, 1991), Union City (Alameda County) (SEC
Donohue, 1992), and Hercules (Contra Costa County) (McLaren Hart, 1991), but is less than
the average concentration found in samples collected near Interstate 880 in Alameda County
(568 to 618 mg/kg). The elevated concentrations of lead in soil near Interstate 880 were
attributed to emissions frtom vehicles that use the freeway (Coltrin et al., 1993) This
comparison suggests that while average lead concentrations in site soil may be higher than
naturaily occurring levels typically found in soil, they may be similar to concentrations found in

soil over the general area of West Oakland.

Lead concentrations greater than 1000 mg/kg were detected in only 9 (including 1 duplicate
sample) of the 599 samples analyzed for lead (1.5 percent) and lead conicentrations greater than
5000 mg/kg were only detected in 1 of these 9 samples (12,000 mg/kg in the 0.5 to 1.0 foot
sample from footing EU20). Results for these 9 samples are shown on Figure 13 and
summarized in Table 20. Lead at concentrations greater than 1000 mg/kg most commonly
occurs in shallow soil and has a limited vertical extent. For example, the highest lead
concentration at the site (12,000 mg/kg) was detected in a sample collected from 0.5 to 1.0 foot
at footing EU20; lead was only detected at a concentration of 170 mg/kg in the sample
collected at 2 to 2.5 feet at this location. It should be noted that soil containing this elevated
lead concentration was removed during construction of footing EU20. The lateral distribution
of elevated lead in soil is sporadic throughout the site and not confined to a single area;

however, where elevated lead concentrations have been detected in soil, the lateral extent is
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limited based on additional nearby samples. It should be noted that a lead concentration of
1000 mg/kg should not be considered as an action fevel or clean-up goal; it is simply an

arbitrary value used to simplify data presentation and discussion for the purposes of this report.

Hexavalent chromium was not detected in any of the 18 samples collected by Geomatrix.
These results indicate that chromium detected in soil at the site is likely in the trivalent state

and will therefore be considered as such for the purpose of the Baseline RA.

4.5.2 Groundwater

A total of 35 filtered grab groundwater samples (including 2 duplicates) have been collected
and analyzed for metals. IC collected 19 samples from the "elevated" sections that were
analyzed for arsenic, cadmium, chromium, lead, mercury, nickel and zinc using various EPA
methods; IC sample results are summarized in Table 21. Geomatrix collected 16 samples
(including 2 duplicates) from the "at-grade" section (including near various buildings as
specified in the FSP Addendum) that were analyzed for arsenic, cadmium, chromium, lead,
nickel, and zinc using EPA methods described in Section 3.3; Geomatrix sample results are
summarized in Table 22. Additionally, IC has collected groundwater samples from monitoring
wells MW-1 and MW-6 near 330 Cypress Sireet that have been analyzed for dissolved metals.
Sample locations and detected concentrations of metals are presented on Figure 14, Although
153 additional unfiltered grab groundwater samples collected by IC and CH2M Hill also were
analyzed for metals, results from these samples are not considered in this report because the
samples were not filtered and the total metal concentrations include particulates not dissolved

in groundwater and not available for transport.

The analytical data indicate that groundwater is generally unaffected by metals. Lead and
mercury were not detected in any samples, while very low concentrations of other metals were
occasionally detected. Cadmium and nickel were each detected in only one sample, arsenic
was detected in two samples, chromium in three samples, and zinc in eight samples. These few

detections were generally only slightly above the analytical reporting limits. The pH of the
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grab groundwater samples collected by Geomatrix ranged from 6.2 to 7.4 (Table 23), thereby

indicating that groundwater at the site has a neutral pH.

4.6 PESTICIDES AND POLYCHLORINATED BIPHENYLS

The following subsections summarize the occurrence and extent of organochiorine pesticides
and PCBs in site soil and groundwater. In addition, the analytical results for aliphatic VOCs
that are commonly used as pesticides (DBCP and EDB) are discussed in this section.

4.6.1 Soil

A total of 42 soil samples (no duplicate samples) were collected from 21 boring locations and
analyzed for pesticides and PCBs. The sample locations are shown on Figure 15. CH2M Hill
collected 14 samples, including 7 south of the scrapyard at Third and Lewis Streets and 7 fiom
~ elsewhere along the corridor. IC collected 28 samples from 7 borings located south of Bobo's
Junkyard (ICP-04 through ICP-10). All soil samples were analyzed for organochlorine
pesticides and PCBs using EPA Method 8080. Additionally, 393 soil samples collected by
Geomatrix and IC were analyzed for EDB using EPA Method 8240 or modified EPA Method
8260 and 69 soil samples collected by Geomatrix wete analyzed for DBCP using EPA Method
8260 (Figure 11). Geomatrix did not collect additional samples for standard pesticide/PCB
analysis because these constituents were not typically used in railyard operations. Although
pesticides/PCBs may have been associated with junkyard operations, soil samples have
previously been collected near such areas (Bobo's Junkyard and the scrapyard at Third and
Lewis Streets) by CH2M Hill and IC.

Existing data indicate that soil at the site generally is not affected by pesticides and is only
slightly affected near Bobo's Junkyard and the scrapyard at Third and Lewis Streets. Pesticides
were detected in only 4 of the 42 samples analyzed for organochlorine pesticides (10 percent), 2
collected near Bobo's and 2 collected near the scrapyard at Third and Lewis Streets. EDB was
detected at very low concentrations (up to 0.028 mg/kg) in only 3 of the 393 samples analyzed
for EDB (0.8 percent). These three sampies were from two adjacent footings in the southern
elevated section (CL19 [right] and CL19 [left]) and the extent of EDB in soil in this area
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appears to be limited based on data from other nearby footings and Geomatrix boring B-1
(Figure 15). DBCP was not detected in any of the 69 samples analyzed during this study, and
PCBs also were not detected in any of the 42 samples analyzed. Resulis for samples with

detectable concentrations of pesticides are summarized in Table 24 and presented on Figure 15.

4.6.2 Groundwater

A total of 16 grab groundwater samples (including 2 duplicates} were collected for pesticide
and PCB analysis by IC from footing locations in the "elevated” portions of the site only;
samples were analyzed for organochlorine pesticides and PCBs using EPA Method 8080. IC
also has collected groundwater samples from monitoring wells MW-1 and MW-6 near 330
Cypress Street that have been analyzed for pesticides/PCBs. As requested by DTSC in a 27
October 1994 meeting, Geomatrix collected 1 giab groundwater sample from boring B-40 to
further assess PCBs detected in an IC sample from footing H1(middle) at 0.7 pg/l. Sample
locations are shown on Figure 16. Additionally, 132 grab groundwater samples (including 14
duplicate samples) collected by IC and Geomatrix were analyzed for EDB and DBCP using
EPA Method 8240 or 8260; locations of these samples also are shown on Figure 16.

Analytical data indicate that groundwater is generally unaffected by pesticides or PCBs at the
locations tested. Organochlorine pesticides were not detected in any of the groundwater
samples analyzed using EPA Method 8080. Of'the 132 grab groundwater samples analyzed for
EDB and DBCP, the two compounds were only detected in a duplicate sample pair fiom
footing CL19(right) located east of Bobo's Junkyard; EDB also was detected in a soil sample
from this footing. EDB and DBCP in groundwater at this location is isolated, and its extent is
well constrained by groundwater samples from swrrounding footings and Geomatrix boring B-1
that contained no detectable concentrations of EDB or DBCP (Figure 16). Because Bay Mud is
present in this area, the vertical extent of EDB and DBCP in groundwater at this location is

likely limited.

PCBs were detected in only one groundwater sample (footing H1{middle]) at a low

concentration {0.7 pg/l); however, a grab groundwater sample collected by Geomatrix from this
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location (boring B-40) did not confirm the presence of PCBs in groundwater We conclude that
if PCBs are present in groundwater near footing H1(middle), they are likely limited in extent.
Samples with detectable concentrations of pesticides/PCBs are summarized in Table 25 and

presented on Figure 16.
5.0 CHEMICAL FATE AND TRANSPORT

This section describes the fate and transpoit of chemicals detected in soil or groundwater at the
site. Section 5.1 identifies potential routes of migration for these chemicals and Section 5.2
describes the persistence of these chemicals and how they are likely to migrate in the

environment, based on their physical properties.

5.1 POTENTIAL ROUTES OF MIGRATION
When chemicals are released to the environment, they can potentially migrate through three
media: soil, water, and air. The following discussion considers potential routes of migration

via these three media.

Soil

Migration of chemicals in unsaturated soil can be a funciion of several parameters including
soil permeability, soil organic content, chemical solubility, and a chemical's tendency to sorb or
bind to soil (or organic) particles. Water-soluble chemicals are more likely than relatively
insoluble chemicals to migrate downward in soil because infiltrating water provides a
mechanism for downward movement of dissolved chemicals. Volatile chemicals may migrate
in soil due to diffusion of vapor phase. The unsaturated soil at the site (fill material) likely has
a relatively low permeability and high organic content, which tends to minimize chemical

migration, even for water-soluble chemicals (Lyman, et al., 1992).
Water

Chemicals may migrate via surface water or groundwater. As described in Section 2.1, there

are no surface water bodies or water courses at or near the site. Rainwater tends to pond in
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surface depressions and evaporate or infiltrate into the subsurface. Therefore, chemicals that

may occur in rainwater runoff are not likely to migrate from the site.

Chemicals dissolved in groundwater migrate by three mechanisms: advection (movement by
flow of groundwater), chemical diffusion (caused by chemical concentration gradients), and
mechanical dispersion (associated with advection through heterogeneous porous media).
Typically the primary mechanism for migration of dissolved chemicals is advection, by which
chemicals move at the average lineal velocity of groundwater flow (e.g., Freeze and Cherry,
1979; Bear and Verruijt, 1987; Anderson and Woessner, 1992). Groundwater flow is
controlled by the hydraulic conductivity of the sediments and the direction and magnitude of
the hydraulic gradient. Advective transport ofdissol?ed chemicals is not likely to be
significant at the site because of the relatively low hydraulic conductivity of the saturated
sediments (Canonie, 1989), and the low horizontal hydraulic gradient (0.001 to 0.01 fi/ft). This
conclusion is supported by the distribution of chemicals in groundwater as described in Section

4.0; areas of affected groundwater are restricted in extent and appear to be self-limiting,

Air

Chemicals can migrate in air via volatilization or windborne transport of particulate material.
Volatile chemicals can vaporize directly from other media into air. Non-volatile chemicals that
tend to adhere to soil may become airbomne (as dust) under windy conditions or during

activities that cause soil disturbance.

5.2 CHEMICAL PERSISTENCE AND MIGRATION
For the purposes of this section, chemical persistence and migration are discussed by chemical
family because chemicals within these families tend to have similar physical properties and,

therefore, behave similarly in the environment,

Total Petroleum Hvdrocarbons

TPH is a non-specific (aggregate) measurement of any of a number of individual petroleum

constituents falling into several broad categories of widely varying physical, chemical, and
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toxicological propetties; these categories include alkanes, alkenes, and aromatics. TPH is
usually characterized by boiling point range and performance criteria for various products.
Examples of different TPH fractions include low-boiling mixtures such as gasoline, which
contain abundant aromatics and small alkanes; medium-boiling mixtures such as diesel fuel,
which contain abundant alkanes and fewer aromatics; and high-boiling mixtures such as JB oil,
lubricating oils, and motor oils, which contain mostly large alkanes and large aromatics (Zemo,
et al., 1995; ASTM, 1994). The low-boiling hydrocarbons are the relatively volatile and water-
soluble fraction and, therefore, are considered somewhat mobile if released into the
environment. Conversely, the high-boiling fractions tend to be relatively non-volatile and
virtually insoluble and, therefore, are significantly less mobile in the environment (e.g., Barker,

et al., 1987; NRC, 1983).

When pefroleum hydrocarbons are released into the environment, they weather by three major
processes: (1) evaporation {volatilization), (2) water solubilization, and (3) oxidation (chemical
and biological). Evaporation is the loss of the volatile constituents; the smaller molecular
weight, low-boiling constituents are lost first and the higher-boiling constituents are lost more
slowly. Evaporative weathering results in a shift in aggregate composition of the petroleum
toward larger, less volatile molecules (Zemo, et al., 1995). Water solubilization removes the
relatively few water-soluble constituents within petroleum by dissolution. Research has shown
that the water-soluble fraction of petroleum is limited to the small alkanes and the aromatics
with 14 or fewer carbons in their molecular structure (Bruya and Friedman, 1992; Thomas and
Delfino, 1991; Zemo and Synowiec, 1995). Accordingly, the C; alkanes, BTEX, akylated
benzenes, and the C,, to C,4 PNAs: naphthalenes, fluorenes, acenaphthenes, phenanthrenes,
and anthracenes would be removed by water solubilization, if present in the released petroleum,
and not the larger alkanes or PNAs (e.g., chrysene or benzo(a)pyrene) (Zemo, et al., 1995;
Zemo and Synowiec, 1995).

Oxidation of petroleum constituents is accomplished via chemical and biological

transformations; biodegradation of petroleum 1s a predominant process. In general, the smaller,
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more water-soluble constituents or constituents with simple molecular structures are

biodegraded first (Testa and Winegardner, 1991).

As a result of these weathering processes, residual petroleum in the environment becomes over
time increasingly less volatile, less water soluble, and composed of proportionately more
higher-boiling, longer-chain complex molecules. Therefore, the mobility of petroleum in the
environment is controlled by the original composition of the released petrolenm and its degree

of weathering,

This understanding of the chemical nature of TPH is consistent with the distribution of TPH
found at the site. As described in Section 4.1, primarily high-boiling hydrocarbons have been
detected in soil samples collected throughout the site; these hydrocarbons were not detected or
wete only detected at very low concentrations in groundwater samples, probably because of

their low solubility.,

Aromatic VOCs: Benzene. Toluene, Ethylbenzene. Xvienes, and Other Alkvlated Benzenes

These monoaromatics represent a group of single-ring petroleum hydrocarbon constituents that
are common components of low-boiling and medium-boiling petroleum products. The
chemical and physical characteristics of BTEX (e.g., high vapor pressure, moderate water
solubility, and low octanol-water partition coefficient [K,, ]) indicate that these chemicals are
relatively water-soluble and volatile and, therefore, relatively mobile once released into the
environment. However, they are also highly susceptible to biodegradation and are not
considered persistent (ASTM, 1994; Zemo et al., 1995; NRC, 1993} Several other alkylated
benzenes also were detected in samples from the site (e.g., 1,2,4-trimethylbenzene and
isopropylbenzene). These compounds have chemical and physical characteristics similar to
those for BTEX, although they are somewhat less volatile and water soluble, and would be

expected to bind somewhat more tightly to organic matter in soil due to their higher K.

This understanding of the chemical nature of aromatic VOCs is consistent with the distribution

of aromatic VOCs found at the site. As described in Section 4.2, aromatic VOCs have been
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detected in a few soil samples from throughout the property; aromatic VOCs also have been
detected in groundwater samples at various locations, probably because of their relatively high
solubility. The extent of aromatic VOCs in groundwater generally appears to be restricted
probably due to limited potential for advective transport at the site and their high susceptibility

to biodegradation.

Polynuclear Aromatic Hydrocarbons
PNAs represent a group of polycyclic (i.e., multiple rings) compounds that are common

components of high-boiling petroleum products. Based on their molecular structure, low vapor |
pressure, and high K, the majority of the PNAs are relatively non-volatile and immobile in
soil, although a number of the smaller PNAs (e g., naphthalene) have sufficiently high vapor
pressures to volatilize. PNAs range from slightly water soluble (primarily naphthalene) to
virtually insoluble, with solubility decreasing and K, increasing with increasing molecular
size. PNAs are also subject to biodegradation, although more slowly than BTEX, and are
considered moderately persistent in the environment (ASTM, 1994; Testa and Winegardner,
1991).

This understanding of the chemical nature of PNAs is consistent with the distribution of PNAs
found at the site. As described in Section 4.3., PNAs appear to be confined to shallow soil and,
with the exception of naphthalene (the most soluble PNA), generally are not detected in

groundwater.

Aliphatic Volatile Organic Compounds
The aliphatic VOCs detected in soil or groundwater at the site are primarily chlorinated

compounds (e.g., PCE, TCE, 1,1,1-TCA, cis-1,2-DCE, 1,1-DCA, 1,2-DCA, and vinyl
chloride). The aliphatic VOCs EDB and DBCP (also detected in site soil and groundwater) ate
common pesticides, but they behave more similarly to other aliphatic VOCs than to most
pesticides. Therefore, the following discussion on chemical persistence and migration also

applies to EDB and DBCP.

INWPDOCSREESIRIRA-TXT . DOC 44




GEOMATRIX

The fate and transport of aliphatic VOCs in the environment has been the subject of extensive
research and publication over the last 10 years. Several recent publications provide excellent
summaries for this information ('e..g‘., Barbee, 1994; Cohen and Mercer, 1993; NRC, 1994).
These compounds are relatively volatile and tend to be water soluble. As a result, this family of
compounds is considered to be relatively mobile once released to the environment (e.g , Olsen

and Davis, 1990; Meicer and Cohen, 1990; NRC, 1994).

Degradation of chlorinated compounds in the environment can occur by chemical breakdown
(oxidation under aerobic conditions or reductive dehalogenation under anaerobic conditions) or
biodegradation. These processes often result in the transformation of one halogenated
compound into another (e g., PCE will degrade to TCE, which will degrade to an isomer of
DCE, which in turn will degrade to vinyl chloride, which finally will degrade to ethylene).
Because degradation of chlorinated compounds is a relatively slow process, they are considersd
moderately persistent in the environment (Barbee, 1994; Davis and Olsen, 1990; Mercer and

Cohen, 1990; NRC, 1994).

This understanding of the chemical nature of aliphatic VOCs is consistent with the distribution
of aliphatic VOCs found at the site. As described in Section 4.4, aliphatic VOCs (primarily
TCE and PCE) have been detected at elevated concentrations in groundwater samples from near
the Car Lighting Shop, indicating their relatively high solubility. The extent of aliphatic VOCs
in groundwater is restricted, probably due to limited potential for advective transport at the site
and natural in-situ chemical degradation processes. In-situ degradation of PCE and TCE is
further indicated by the presence of low concenirations of typical suites of degradation or

breakdown (dehalogenated) compounds in most groundwater samples from this area.

Metals

Metals represent a large group of chemicals that occur naturally in the environment and may
also be introduced artificially. Soil and/or groundwater samples from the site have been
analyzed for several metals, including arsenic, cadmium, chromium, lead, mercury, nickel, and

zinc. In general, the mobility of these and other metals in the environment is dependent on pH.
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Under acidic conditions, metals generally become more soluble and can be mobilized through
soil by infiltrating water or dissolved directly into groundwater if present in the saturated zone.
Otherwise, metals may be relatively immobile in soil and generally exhibit low water solubility.
Metals are not subject to biodegradation and will persist in one form or another in the

environment (NRC, 1994; Freeze and Cherry, 1979).

This understanding of the chemical nature of metals is consistent with the distribution of metals
found at the site. Metals are pervasive in the fill material at the site and in the site vicinity.

Groundwater at the site, which has a neutral pH, generally is not affected by dissolved metals.

Pesticides

As described in the Scoping Document {(Geomatrix, 1994a), the possible use of pesticides or
PCBs is believed to be limited to the Bobo’s Junkyard propetty, and the scrapyard at Third and
Lewis Streets, which is supported by the data collected. The following discussion only pertains
to the portions of the Realignment Corridor adjacent to these properties, where low
concentrations of pesticides have been detected in soil. The aliphatic VOCs EDB and DBCP,
which are commonly used as pesticides, were included in the discussion of aliphatic VOCs
above and are not included here. PCBs were detected at a very low concentration i1 only one

groundwater sample and the detection could not be confirmed with a second sample.

As a group, the organochlorine pesticides are non-volatile, virtually insoluble in water, and bind
very strongly to organic matter in soil. Therefore, they have very low mobility in the
environment. They are generally resistant to biodegradation and are considered persistent in

the environment.

PCBs are a family of compounds that contain a total of 209 possible congeners resulting from
partial or total chlorination of biphenyl. Although the physibal, chemical, and biological
properties of PCBs vary widely depending on the degree of chiorination, PCBs also are

considered relatively immobile and persistent in the environment because they are relatively
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non-volatile, relatively non-water soluble, adhere strongly to organic matter in soil, and are

relatively resistant to biodegradation (Feenstra, et al,, 1991; Cohen and Mercer, 1993).

This understanding of the chemical nature of pesticides is consistent with their distribution in
the two areas where they have been detected. As described in Section 4.6, pesticides appear to

be confined to shallow soil and do not appear to affect groundwater.
6.0 SUMMARY OF BASELINE RISK ASSESSMENT

The following sections summarize the Baseline RA prepared by CTEH, which is presented in
Appendix A. As discussed previously, risk posed by parcels along Third Street that are
included in the proposed South Prescott Park will be assessed by Caltrans The assessment
includes the remaining property that will be in both "elevated" and "at grade" (including the
Seventh Street depression) sections of the freeway. Procedures for completing the Baseline RA
wete presented in a workplan submitted to DTSC by IC on 5 April 1995. The workplan
outlined methods and assumptions for all sections of the Baseline RA. DTSC approved the
workplan, with additional suggestions, on 17 April 1995.

6.1 HUMAN HEALTHEVALUATION

The following sections summarize the results of the human health evaluation, including the
identification of potential chemicals of concern (COCs), the assessment of potential exposure
scenarios, the identification of methods for assessing the toxicity of the potential COCs, and the

risk characterization.

6.1.1 Identification of Chemicals of Concern

Section 2.0 of the Bascline RA identifies potential COCs detected in soil and/or groundwater at
the site. All volatile chemicals detected in groundwater were considered potential COCs.
Although the future land use of the corridor will be a freeway and not residential property,

chemicals in soil were considered to be potential COCs if the maximum detected concentration
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exceeded the USEPA Region IX residential PRG (USEPA, 1996). The following chemicals

were retained as potential COCs in soil:

petroleum hydrocarbons

PNAs

ethylene dibromide (EDB, subsurface soil in elevated sections only)
lead

6.1.2 Exposure Assessment

Section 3.0 of the Baseline RA identifies potential pathways for human exposure to the

potential COCs in soil and groundwater after the freeway is constructed. It should be noted that

the Baseline RA did not asses exposute during freeway construction activities because Caltrans

has a contractual responsibility to protect wotkers and nearby residents from potential exposure

to chemicals during such activities, Itis SPTCo’s position that Caltrans must therefore assess

human health risk resulting from their construction activities. Documentation supporting this

position is included in Attachment A of the Baseline RA (Appendix A).

The future receptors who are most likely to have the greatest exposure to chemicals in soil or

groundwater are a child playing beneath the elevated portions of the freeway and a utility

worker involved in tr'enching for utilities or pipelines along any portion of the freeway (either

"elevated” or "at grade” sections). The possible routes of exposure to chemicals in soil for

these receptors include ingestion, dermal contact, and inhalation. For groundwater, the only

possible exposure route is inhalation of vapors emitted by volatile chemicals. The potentially

complete exposure pathways identified for each receptor are as follows:

Child at Play ("Elevated" Sections Only)

incidental ingestion of surface soil (0 to 1 foot)

dermal confact with surface soil

inhalation of volatile chemicals in surface soil and chemicals released from surface soil
as fugitive dust

inhalation of volatile chemicals in groundwater that migrate through vadose soil to the
ground surface
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Utility Worker (both "Elevated” and "At-Grade" Sections)

incidental ingestion of surface and subsurface soil (0 to 5 feet)

dermal contact with surface and subsurface soil

inhalation of volatile chemicals in surface and subsurface soil and chemicals released
from this soil as fugitive dust

inhalation of volatile chemicals in groundwater that accumulates in an open
construction trench.

The assumptions pertaining to these exposure scenarios are detailed in Section 3.0 of the

Baseline RA (Appendix A).

6.1.3 Toxicity Assessment

Section 4.0 of the Baseline RA identifies the toxicity criteria and associated methodologies for
completing the risk characterization. For all potential COCs except lead and petroleum
hydrocarbons, the USEPA reference doses (RfDs) were used for assessing potential non-
carcinogenic health risks and the USEPA or DTSC cancer slope factors were used for assessing
carcinogenic risks. The USEPA and DTSC have not identified RfDs or cancer slope factors for
lead and aggregate petroleum hydrocarbon mixtures, Instead, the DTSC lead exposure model
was used to assess potential health risks associated with exposure to this chemical. As
recommended by DTSC, three different methods were used for assessing potential health risks
associated with petroleum hydrocarbon mixtures, including two approaches that use indicator
chemicals (the American Society for Testing and Materials [ASTM] method and the American
Petroleum Institute [API]} Risk/Exposure Assessment Decision Support System) and a third
method that combines elements of the indicator chemical approach and a "whole mixture"
approach (the Massachusetts Department of Environmental Protection [MDEP] method).

These methods are described in Section 4.0 of the Baseline RA (Appendix Aj}.

6.1.4 Risk Characterization
Section 5 0 of the Baseline RA estimates human health risks associated with potential COCs
detected in soil or groundwater samples from the site. The characterization includes estimates

of both noncarcinogenic and carcinogenic health risks. As desciibed above, lead and petroleum
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hydrocarbons are assessed separately because unique evaluation methods are required for

performing their respective assessments.

Characterization of Potential Noncarcinogenic Health Risks
The assessment of noncarcinogenic health risks indicates that aggregate exposure to the COCs

in soil or groundwater would be unlikely to result in adverse health effects. The method used to
assess noncarcinogenic risks involves calculating the hazard index (HI) for the site; potentially
adverse health effects may occur if the HI is greater than one. The Hls for a child at play are
0.022 for exposure to COCs in surface soil and 0.0022 for exposure to COCs in groundwater.
The HIs for a utility worker are 0.021 (“elevated” sections) and 0.0073 (“at-grade” section) for
exposure to COCs in surface and subsurface soil and 0.331 (“elevated” sections) and 0.000049

("at-grade" section) for exposure to COCs in groundwater.

Characterization of Potential Carcinogenic Health Risks
The assessment of carcinogenic health risks indicates that the aggregate exposure to potentially

carcinogenic COCs in soil and groundwater for the child at play scenario and the utility worker
scenario are within generally acceptable limits. By most standards, a theoretical excess cancer
risk of 1x10°® (1 in 1,000,000) is considered acceptable and in many cases a theoretical excess
cancer risk of 1x10™ {1 in 10,000) is considered acceptable (USEPA, 19902, 1990b). The
assessment for the site concluded that the aggregate theoretical excess cancer risk for COCs in
soil is 1x10°® (1 in 1,000,000) for a child at play and 5107 (5 in 10,000,000 for the “elevated”
section) and 4x107 (4 in 10,000,000 for the “at-grade” sections) for a utility worker. The
aggregate theoretical excess cancer risk for COCs in groundwater is 2x10° (2 in 1,000,000,000)
for a child at play and 1x107 (1 in 10,000,000 for the "elevated" sections) and 3x10% (3 in
100,000,000 for the "at-grade" section) for a utility worker.

Characterization of Potential Health Risks from Lead
The assessment indicates that lead concentrations in soil at the site are unlikely to pose a health
risk to a child at play or to a utility worker. The highest average lead concentration was in

surface soil (0 to 1 foot) from the southern “clevated" section; the 95% upper confidence limit
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of the arithmetic mean concentration of lead in this soil is 605 mg/kg. For a child at play,
exposure to this soil would result in a 99th percentile blood lead concentration of approximately
7.6 micrograms per deciliter (ug/dL) based on DTSC's lead exposure model (LEADSPREAD).
This is below the DTSC blood lead level target threshold of 10 pg/dL for a child.

For a utility worker, exposure to the 95% upper confidence limit of the arithmetic mean
concentration of lead in surface and subsurface soil (361 mg/kg) would result in a 99th
percentile blood lead concentration of approximately 5.8 pg/dL based on the DTSC’s exposure
model. By comparison, California Code of Regulations Title 8 (Section 1532.1) indicates that a
utility worker should not have a blood lead level greater than 30 pg/dL as a “health protection
goal™; a blood lead level of 40 pg/dL triggers several employee notification requirements, and a

blood lead level of 50 p1g/dL requires worker removal.

Characterization of Potential Health Risks from Petroieum Hydrocaibons

As recommended by DTSC in a 17 April 1995 letter to IC, three different methods were used to
assess human health risk from petroleum hydrocarbons, including the ASTM, API, and MDEP
methods. As described in the Baseline RA, the tesults from all three methods indicate that

petroleum hydrocarbons at the site do not pose a significant risk to human health.

The Baseline RA uses the ASTM method by comparing the maximum concentration of specific
indicator chemicals (BTEX and several PNAs) to residential screening levels. The comparison
was made for both soil and groundwater samples. Maximum concentrations of all indicator
chemicals in groundwater were below the residential screening levels while maximum
concentrations of all but five indicator chemicals in soil (all PNAs) were below these screening
levels. As discussed in the Baseline RA, these exceptions are not considered significant
because the residential screening levels used in the ASTM method are not appropriate since the

site will be a fieeway in the future.

Application of the API model suggests that petroleum hydrocarbons in soil at the site would not

cause noncarcinogenic adverse health effects nor cause a theoretical excess cancer risk greater
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than 1x10°® (1 in 1,000,000). The model uses 25 chemicals considered to be indicators of
petroleum hydrocarbons in the environment. The calculated HI for a child at play is 0.000022
and the Hls for a utility worker are 0.028 ("elevated" sections) and 0.027 ("at-grade" section),
thereby indicating that noncarcinogenic adverse health effects are unlikely. The respective
calculated theoretical excess cancer risks are 1x10 (1 in 1,000,000) for a child at play and 2
x107 (2 in 10,000,000 for the "elevated" sections) and 1x10° (1 in 1,000,000 for the "at-grade"

section) for a utility worker.

Application of the MDEP methodology also suggests that petrolenm hydrocarbons in soil at the
site would not cause noncarcinogenic adverse health effects. It should be noted that two very
conservative assumptions were made when applying the model. First, CTEH assumed that all
petroleum hydrocarbons detected have a toxicity similar to the most toxic fraction of petroleum
as identified by MDEP (C9 to C32 aromatics/alkenes). Second, the method uses the maximnm
concentration of total petroleum detected in soil for calculating the average daily intake, The
calculated HI for a child at play 1s 0.022 and the HIs for a utility worker are 0 016 (“clevated”
sections) and 0.0073 (“at-grade” section).

6.2 ENVIRONMENTAL EVALUATION

A qualitative evaluation of potential exposures of ecological 1eceptors to site-related chemicals
was conducted for the Corridor. This evaluation relied upon information provided in the
environmental evaluation conducted for the Environmental Impact Statement/Report (EIS/EIR)
for the Route I-880 Replacement Project (U.S. DOT and Caltrans, 1991) and an evaluation of
the current and likely future habitat conditions within the Corridor. This evaluation resulted in
the following points, which characterize the potential for significant chemical exposure at the
site.

» The EIS/EIR did not identify any wildlifc habitat on or in the immediate vicinity of the
site with exception of two small seasonal wetlands (Wetland A and Wetland B) adjacent
to the western side of the northern terminus of the cotridor;

e The EIS/EIR reports that wildlife habitat along the freeway corridor will be improved to

some unspecified degree in the future by landscaping with native tree species.
However, landscaping will not exist beneath elevated portions of the freeway;
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» The EIS/EIR evaluated the potential presence of endangered or threatened species in the
proposed freeway corridor and none were identified;

e It is anticipated that following completion of the elevated portions of the freeway,
marginal roosting habitat for pigeons (Columbidae) or other common urban bird species
will exist.

The two wetlands, designated Wetland A (23,000 sq. ft.) and Wetland B (1 0,000 sq. ft.), are
characterized as seasonal freshwater emergent marsh (U.S. DOT and Caltrans, 1991). These
small wetlands are located adjacent to the western edge of the Corridor at its northern terminus
near footings 14, 15, 16, and I7 (Figure 2). The two wetlands are separated by a single railroad
track. These wetland areas are reported to support limited hydrophytic vegetation (i.e., willows
[Salix hindsiana] and cattails [species not specified]) and are utilized by waterfowl (maliard)
and other birds (red-wing blackbird and mourning doves). Red-wing blackbirds were assumed

to be nesting in the area. Only minor activity was reported for Wetland B.

These wetland areas may receive surface water runoff from the adjacent portions of the
Corridor. An evaluation of the soil and shallow groundwater data collected from locations
adjacent to the wetlands was conducted to determine if COCs may be present at levels that may
pose a hazard to the ecclogy of the wetlands. The chemical data from all sampling locations
within 200 fect of the wetlands was reviewed (i.e., borings GW-50, B-30, SB24, and SB26 and
footings I4, 15, 16, and 17). The soil samples were analyzed for metals, polynuclear aromatic
hydrocarbons, volatile organic hydrocarbons, and total petroleum hydrocarbons. The
groundwater samples were also analyzed for these constituents and pesticides and PCBs. These
data indicate that chemicals are not present in soil or groundwater at concentrations that would

likely impact environmental receptors at the wetlands.

Based on this qualitative evaluation, it is concluded that chemical concentrations in soil and
groundwater adjacent to two wetlands do not pose a threat to potential receptors at the
wetlands, and no endangered or threatened species exist on the site. Therefore, ecological risks

were not addressed further in the Baseline RA.
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7.0 CONCLUSIONS

Upon completion of the RI and Baseline RA, several conclusions can be made about the nature
and extent of chemicals detected in soil or groundwater at the I-880 Realignment Cortidor and
the potential health risk posed by these chemicals under future child at play or construction

worker scenarios.

Nature and Extent of Chemicals

e the nature and extent of chemicals in soil and groundwater at the site is defined for the
purposes of the RI

¢ chemicals found in groundwater (primarily aromatic and aliphatic VOCs) are limited in
extent, probably because of their chemical nature and the site hydrogeologic conditions

e chemicals in groundwater at the site do not appear to be migrating ofi-site towards the
San Francisco Bay

e eclevated concentrations of chemicals are detected locally in soil; however, their extent
does not appear to be widespread '

Potential Health Risks

e exposure to chemicals in groundwater on the site would be unlikely to pose an
unacceptable noncarcinogenic or carcinogenic health risk

e exposure to chemicals in soil on the site would be unlikely to result in adverse
noncarcinogenic health effects

e exposure to chemicals in surface and subsurface soil at the site would be mﬂike?( to
pose theoretical excess cancer risks above the acceptable range (le(}'4 to 1x10™)

» exposure to lead in soil would be unlikely to pose unacceptable health risks based on
results using DTSC’s lead exposure model (LEADSPREAD)

* exposure to petroleum hydrocarbons in soil would be unlikely to pose unacceptable
noncarcinogenic or carcinogenic health risks based on results of thiee different
assessment methods (ASTM, API, and MDEP methods).
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TABLE 1

SUMMARY OF BUILDING USE
Southern Pacific Transportation Company
* I-880 Realignment Corridor

Oakland, California

/=

GEOMATRIX

of railroad cars.

Building Name Building Use Constituents Possibly Used or Stored
Communications Storage of communications parts; Petroleum hydrocarbons
Storage formerly sheet metal and pipe shop. 1éf\']()ﬁx:lancs 0Cs
5
Aligahlatic VOCs
Metals
Paint Shop Used to paint farniture and small parts | Petroleum hydrocarbons

Aromatic VOCs
Aliphatic VOCs
Metals

Drop Table Shed

Used to remove rail wheel sets from
F_%tsseuger cars. Contains hydraulic

Petroleum hydrocarbons
Aromatic VOCs

ift. Aliphatic VOCs
Metals
Wheel Shop Repairing and :’eshafing wheels. Petroleum hydrocarbons
Contains rail wheel tathe. Aromatic VOCs
Aliphatic VOCs
Metals
Carpentér, Furniture repair, air brake testing. Petroleum hydrocarbons
Upholstery, Painting may have been performed. Aromatic VOCs
Test Shop Aliphatic VOCs
Metals
Car Lighting Shop Rail car lighting and battery repair. Petrofeum hydrocarbons
Aromatic YOCs
PNAs
Aliphatic VOCs
Metals
Acids
Laundry Shop/ Master | Washing passenger car linens. None
Mechanic Offices/Lockers for master mechanic.
Commissary Bakery, food service support, food None
storage.
Automotive and Work | Manufacture of portable cement and Petroleum ha;drocm'bons
uipment Repair asphalt batch plants. Track and Aromatic VOCs
(721 Cedar Street) construction equipment repair. PNAs
Aliphatic VOCs
Metals
Roadmaster, B&B, Telephone and communication Petroleum hydrocarbons -
and Water Service equipment repair. Aromatic VOCs
(1912 7th Street) Auto repair. PNAs

Aliphatic VOCs

Locker Building

Lockers and offices.

None

Garage/Car Cleanin
BuilcFmg g

Lockers and storage of vehicles.
Possible auto repair.

Petroleum hydrocarbons
Aromatic VOCs

PNAs
Aliphatic VOCs

Car Department
Building

Lockers and offices.

None
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TABLE 2

GEOMATRIX

ANALYSES PERFORMED ON SOIL AND GRAB GROUNDWATER SAMPLES FROM BUILDINGS
Southern Pacific Transpertation Company

I-880 Realignment Corridor

Qakland, California

Analyses Performed (Soil and Groundwater Samples)

Building Name Aromatic Aliphatic

TPH VOCs PNAs VOCs Metals! pH
Communications Storage X X X X X -2
{Boring B-9)
Paint Shop (Boring B-10) X X - X x? -
Drop Table Shed (Boring B-11) X X -- X X3 -
Whee! Shop (Boring B-12)° X X - X X3 -
Carpenter Upholstery, X X X X X -
Test Shop (Boring B-13)
Car Lighting Shop (Boring B-15) X X3 X
Automotive and Work X X X -
Equipment Repair (721 Cedar
Street) (Boring B-19)
Roadmaster, B&B, Water X X X X - -
Service (1912 7th Street)
{Boring B-18)
Garage/Car Cleaning Building X X X X X4 -

(Boring B-25)

Notes:

! Metals include As, Cd, Cr, Pb, Ni, Zn.

was assessed on the basis of a grab groundwater sample.

"X" indicates analysis performed; "--" indicates no analysis performed.
No soil sample was collected because only gravel fill material was encountered in the boring. Therefore this area

Soil sample also analyzed for hexavalent chromium as requested by the DTSC.
A water sample from this location was proposed for metals analysis in FSP. Although metals are not known to have

been used at this building, this location was selected within the context of obtaining a good distribution of data from

the corridor.

CONTRY2686RIRA TBL{WP)




GEOMATRIX

TABLE 3
FIELD QA SAMPLES'
Southern Pacific Transportation Company Page 1 of 4
I-880 Realignment Corridor
QOakland, California
No. of Equipment Blanks® Travel Blanks® Field Duplicates MS/MSD
Remedial
Analytical Investigation | No. of No. of No. of No. of
Method Mairix Samples Blanks Sample 1.D. Blariks Sampie 1.D. Duplicates Sample 1.D. MS/MSDs  Sample 1.D.
Total
Petroleum
Hydrocarbons:*
TPHd/TPHmo Soil 17/21 NA’ NA NA NA NA NA 3 B-11-4.0
B-18-4.0
B-25-3.5
TPHg Soil 17 NA NA NA NA NA NA 3 B-11-4.0
B-18-4.0
B-25-3.5
TPHjb Soil 35 NA NA NA NA NA NA 2 B-17-4.5
B-22-4.0
TPHd Groundwater 11 3 120 NA NA 2 B-5/1-31 1 B-12
1-23 B-19/1-34
124
TPHg Groundwater 9 4 J-20 3 J-40 1 B-9/1-31 1 B-12
J-21 J-41
123 J-44
J-24
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TABLE 3
FIELD QA SAMPLES'
Page 2 of 4
No. of Equipment Blanks Travel Blanks® Field Duplicates MS/MSD
Remedial :
Analytical Investigation No. of No. of No. of No. of
Method Matrix Samples Blanks Sample 1.D. Blanks Sampie 1.D. Duplicates  Sample 1L.D., | MS/MSDs  Sampie L.D.
Aromatic Soil 69 NA NA NA NA NA NA 4 B-11-4.0
VOCs:® 8260 B-17-4.0
B-18-4.0
B-25-3.5
25 8 120 6 J-40 3 B-9/1-31 2 B-12
Groundwater J-21 J-41 B-26/1-35 B-19
8020 123 J-44 B-28/1-33
124 I-45
J-25 J-75
J-55 77
J-56
J-57
Aliphatic Soil 69 NA NA NA NA NA NA 4 B-11-4.0
VOCs:’ 8260 B-17-4.0
B-18-4.0
B-25-3.5
Groundwater 33 9 J-20 7 J-40 5 B-9/J-31 3 B-12
8260 J-21 J-41 B-26/J-35 B-19
J-23 J-44 B-28/J-33 B-45
J-24 J-45 B-32/]-121
J-25 175 B-43A/B-52
J-55 177
1-56 B-50
J-57
B-54
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TABLE 3
FIELD QA SAMPLES'
' Page 3 of 4
No. of Equipment Blanks® Travel Blanks® Field Duplicates MS/MSD
Remedial
Analytical Investigation | No. of No, of No. of No. of
Method Matrix Samples Blanks Sample 1.D. Blanks Sample [.D, Duplicates  Sample 1.D. MS/MSDs  Sample 1.D.
PNAs:*
8310 Soil 48 NA NA NA NA NA NA 3 B-11-4.0
B-18-4.0
B-25-3.5
Groundwater 13 4 1-20 NA NA 2 B-9/1-31 1 B-12
J21 B-28/J-33
1-23
J-24
Metals:’
Soil (As, Cd, 21 NA NA NA NA NA NA 2 B-11-4.0
Cr, Cu, Pb, B-25-3.5
Ni, Zn)
Soil (Cr*% 18 NA NA NA NA NA NA 2 B-11-4.0
B-25-3.5
Groundwater 14 4 J-20 NA NA 2 B-9/J-31 1 B-12
(As, Cd, Cr, J-23 B-28/1-33
Cu, Pb, Ni, J-24
Zn) J-25
Pesticides and
PCBs:"®
Groundwater 1 1 J-59 NA NA o NA 0" NA
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TABLE 3

FIELD QA SAMPLES'
Page 4 of 4

Notes:

[ S

Samples were collected from 7 February 1995 through 16 May 1995,

Equipment blanks were collected for each analyte at a rate of one per day or one in ten groundwater samples, whichever was more conservative, for each bailer used.
One travel blank for each volatile groundwater analyte requested for the shipment was collected for each cooler of samples shipped to the laboratory. Travel blanks were
analyzed only if volatile compounds were detected in the corresponding equipment blanks.

Total Petroleum Hydrocarbons (TPH) were analyzed using modified EPA Method 8015; mo = motor oil; d = diesel; g = gasoline; and jb = journal box oil.

NA = not applicable.

Aromatic volatile organic compounds (VQOCs) were analyzed using EPA Method 8020 for groundwater and EPA Method 8260 for soil.

Aliphatic VOCs were analyzed using EPA Method 8260.

Polynuctear aromatic hydrocarbons {(PNAs) were analyzed using EPA Method 8310.

Metals were analyzed using EPA Methods 6010A/7000A series.

Pesticides and PCBs were analyzed using EPA Method 8080.

Only one groundwater sample was collected from the corridor for EPA Method 8080 analysis. This sample was considered part of the batch of three groundwater samples
from Bobo’s Juniyard analyzed for pesticides/PCBs. A duplicate groundwater sample and one MS/MSD sample were collected at Bobo’s (Geomatrix, 1995).
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TABLE 4

GROUNDWATER FIELD DUPLICATE SAMPLES
Southern Pacific Transportation Company

1-880 Realignment Corridor

GEOMATRIX

Oakland, California
Sample Duplicate Sample Duplicate RPD Geal
Analytical Methods iD. ID. Concentzation Concentration RPD! (%)
TPH (medified 8015)
Diesel B-19 134 <50 pg/l <50 pgfl NC? 30
Diesel B-9 J-31 <50 g/l <50 pg/l NC 30
unknown HC? B-9 J-31 59 pg/l 70 pg/l NC 30
TPH gasoline B-9 J31 <50 pg/l <50 ug/l NC 30
Aromatic VOCs (8020) B-9 J-31 AliND* AlIND NC 30
B-26 J-35 AIIND AIIND NC 30
B-28 1-33 AlIIND AUND NC 30
Aliphatic VOCs (8260) B9 J-31 AIIND AlIND NC 30
B-26 J-35 AIIND AUND NC 30
B-28 J-33 AlIND AIND NC 30
Trichloroethene B-43A B-52 160 pg/l 150 pght 6.4% 30
Tetrachioroethene B-43A B-52 73 ug/l 65 pg/l 11.6% 30
Trichloroethene B-32 J-121 8.0 pg/l 8.5 ng/l 6.0% 30
Isopropylbenzene B-32 J-121 3.6 pg/l 3.8 pgll 5.4% 30
PNAs (8310) B-9 J-31 AlIND ANND NC 30
Benzo(a)pyrene B-28 1-33 <0.2 pg/l 0.33 ug/l NC 30
Indeno(1,2,3-cd)pyrene B-28 J-33 <0.2 pg/l 03 pgl NC 30
Metals
{6010A/7000A series)
Arsenic B-9 331 0.016 mg/l <0.005 mg/l NC 20
Cadmium B-9 J-31 <0.005 mg/l <0.005 mg/l NC 25
Chromium B-9 J31 <0.01 mgfl <0.01 mg/l NC 20
Lead B-9 J-31 <0.01 mg/ <0.01 mg/1 NC 25
Nickel B-9 331 <0.04 mg/l <0.01 mg/l NC 25
Zinc B-9 J-31 <0.02 mg/l 0.023 mg/l NC 25
Pesticides PCBs (8080) None? None -—- - -— e
Notes:

RPD = Relative Percen

ND = Not detected

W W M

t Difference = difference between duplicates divided by the mean of the duplicates.
NC = Not calculated because detected concentrations were not greater than five times the reporting limit.
Concentration of unidentified hydrocarbon in diesel range.

Only one groundwater sample was collected from the Corridor for EPA Method 8080 analysis This sample was

considered part of the batch that included three groundwater samples from Bobo’s Junkyard that were analyzed for
pesticides/PCBs using this method. A duplicate groundwater sample was collected at Bobo’s (Geomatrix, 1995).
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TABLE 5
SUMMARY OF TPH RESULTS FOR SOIL SAMPLES COLLECTED BY GEOMATRIX' Page 1 of 3
Southern Pacific Transportation Company
1-880 Realignment Corridor
Oakland, California
Concentrations in milligrams per kilogram (mg/kg)
Sampie Unknown Unknown Unknown
Depth TPH as Hydrocarbon TPH as Hydrocarbon TPH as TPH Hydrocarbon

Boring 1.D. (feet bgs)? Gasoline {gasoline range) Diesel {diesel range) Motor Oil as JB Oil (JB range)
B-4 0.5-1.0° NA‘ NA NA NA NA <300 1600

4.0-4.5 NA NA NA NA NA <350 <50
B-5 0.5-1.0 NA NA ' NA NA NA <50

4.0-4.5 NA NA NA NA NA <50
B-6° 0.5-1.0° NA NA NA NA <300 <300 1100

4.0-4.5 NA NA NA NA <50 <50 <50
B-7 1.0-1.5 NA NA NA NA NA <350

3.5-4.0 NA NA NA NA NA F2000

5.5-6.0 NA NA NA NA NA <50 <50
B-8’° 0.5-1.0 NA NA NA NA NA SR K <350

4.0-4.5 NA NA NA NA NA <50 <50
B-9 (Communication Storage) 1.5-2.0 <] <] <10 <50 NA NA

4.0-4.5 <1 <1 <1 <30 NA NA
B-10 (Paint Shop) 1.0-1.5 <1 <1 <5 <50 NA NA

3.54.0 <1 <1 <1 <350 NA NA
B-11 (Drop Table Shed)’ 1.0-1.5 <1 <1 <10 <50 NA NA

3.54.0 <1 <1 <1 <50 NA NA

13.0-13.5 <1 <1 <1 <50 NA NA
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TABLE 5

SUMMARY OF TPH RESULTS FOR SOIL SAMPLES COLLECTED BY GEOMATRIX' Page 2 of 3

Concentrations in milligrams per kilogram (mg/kg)

Sample Unknown Unknown Unknown
Depth TPH as Hydrocarbon TPH as Hydrocarbon TPH as TPH Hydrocarbon
Boring 1.D. (feet bgs)? Gasoline {gasoline range) Diesel (diesel range) Motor Oil as JB Oil (JB range)
B-13b (Carpentry, 1.0-1.5 <1 <1 <10 : <50 NA Na
Upholstery, Test Shop)
B-13 4.04.5 <l <1 <5 <50 NA NA
B-14 0.5-1.0 NA NA NA NA NA <50 <50
4.5-5.0 NA NA NA NA NA <50 <50
B-15 (Car Lighting Shop) 10-1.5 <1 <1 <1 <50 NA NA
4.0-4.5 <1 <1 <1 <50 NA NA
B-16 1.0-1.5 NA NA NA NA NA <50 o 1200
4.0-4.5 NA NA NA NA NA <50 . 65
B-17 1.0-1.5 NA NA NA NA <50 g <50
4.0-4.5 NA NA NA NA <50 <50 <50
B-18 (1912 Seventh Street) 0.5-1.0 <1 <1 <10 <50 NA NA
3.54.0 <1 <1 <1 <50 NA NA
B-19 (721 Cedar Street) | 1.0-1.5° <1 - <1 <5 <50 NA NA
6.5-7.0 <1 <1 <50 NA NA
B-20 0.5-1.0 NA NA NA NA NA <50 N[t R
3.5-4.0 NA NA NA NA NA <50 <50
B-22 0.5-1.0 NA NA NA NA NA <50 <50
4.0-4.5 NA NA NA NA NA <50 <50
B-23 0.5-1.0 NA NA NA NA NA <75 © 560
4.0-4.5 NA NA NA NA NA <50 <50
B-24 0.5-1.0 NA NA NA NA NA <50 L1900
4.0-4.5 NA NA NA NA NA <50 <50
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GEODMATRIX

TABLE §
SUMMARY OF TPH RESULTS FOR SOIL SAMPLES COLLECTED BY GEOMATRIX! Page 3 of 3
Concentrations in milligrams per kilogram (mg/kg)
Sample Unknown Unknown Unknown
Depth TPH as Hydrocarbon TPH as Hydrocarbon TPH as TPH Hydrocarbon

Boring 1.D. (feet bgs)? Gasoline (gasoline range) Diesel {diesel range) Motor Oi} as JB Oil (JB range)
B-25b (Garage, Car Cleaning)  1.0-1.5° <1 <1 <10 <50 NA NA

3.0-3.5 <1 <1 <1 <50 NA NA
B-26 0.5-1.0 NA NA NA NA NA <50 SE200

4.0-4.5 NA NA NA NA NA <50 <50
B-27 0.5-1.0 NA NA NA NA NA <50

3.0-3.5° NA NA NA NA NA <300

4.0-4.5 NA NA NA NA NA <50 <50
B-28 0.5-i.0 NA NA NA NA NA <50

4.0-4.5 NA NA NA NA NA <50
B-29 0.5-1.0 NA NA NA NA NA <50

2.5-3.0 NA NA NA NA NA <50

4.0-4.5 NA NA NA NA NA <350

Notes:

' Samples analyzed for total petroleum hydrocarbons (TPH) by modified EPA Method 8015. Detected analytes are shaded.
bgs == below ground surface.

*  Hydrocarbon fingerprint analysis performed by Friedman & Bruya on sample split.

4 NA = not analyzed for constituent indicated,

°  Boring drilled in proposed South Prescott Park area; data not inciuded in Baseline Risk Assessment (Appendix A).
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GEQMATRIX

TABLE 6
SUMMARY OF SOIL SAMPLES WITH TPH Page 1 of 2
CONCENTRATIONS AT OR GREATER THAN 10600 MG/KG
Southern Pacific Transportation Company
[-880 Realignment Corridor
Oakland, California
Concentrations in milligrams per kilogram (mg/kg)
Sample Motor Oil o1 Unknown
Sample or Boring Depth Oil and Hydrocarbon
Identification (Feet bgs!) Gasoline Diesel Grease (JB oil range)
Samples Collected by IC?
CL19 (left) 4045 <1 1700° 1500° NA*
CL22 (left) 0510 <1 <5 1500 NA
CL23 (left) 0.5-1.0 10° <5 1000° NA
CL23 (right) 035-1.0 <i 177 1700° NA
CR20 (left) 0.5-1.0 <1 <5 1300 NA
2.0-2.5 <1 <5 1700 NA
EU23 0.5-10 <1 <5 2100° NA
ouU20 4.04.5 <1 g’ 4400 NA
CiL 4.04.5 <1 <5 3800 NA -
C7L 2025 <1 <5 1900 NA
SC43 2.0-2.5 <1 <5 2000 NA
Al5R 2.0-2.5 <200 1700 870° NA
B1 2025 <1 <3 4800 NA
B12 (right) 3540 <40 2000 570° NA
Samples Collected by CH2M Hill"’
SP1-SBO5SA-0225 2.0-25 NA NA 1610 NA
SP1-SB11A-0225 2025 NA NA 52,400 NA
Duplicate NA NA 50,800
SP1-SB41A-0225 2.0-2.5 NA NA 6040 NA
SP1-S846A-0225 2.0-2.5 NA NA 9420 NA
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GEOMATRIX

TABLE 6

SUMMARY OF SOIL SAMPLES WITH TPH Page 2 of 2
CONCENTRATIONS AT OR GREATER THAN 1000 MG/KG

Concentrations in milligrams per kilogram (mg/kg)

Sample Motor Oil or Unknown
Sample or Boring Depth Gil and Hydrocarbon
identification (Feet bgs’) (Gasoline Diesel . - . Grease - (JB oil range)

Samples collected by Geomatrix"'

B4 0510 NA NA NA 1600

B-6" 0.5-1.0 NA NA NA 1100

B-27 3.0-3.5 NA NA NA 6200
Notes:

bgs = below ground surface.

?  Samples collected by IC were analyzed for TPHg and TPHd using EPA Method 8260, and TPHmo using EPA
Method 8270.

Hydrocarbon pattern identified a possible combination of diesel (eluting between C13 and C20) and motor oil
(eluting between C20 and C36).

NA = not analyzed for constituent indicated.

Hydrocarbon pattern ¢lutes between C8 and C18. TPH quantitated against diesel primarily consists of
naphthalene and substituted naphthalene isomers.

¢ Hydrocarbon pattern elutes between C13 and C36.

7 Hydrocarbon pattern is similar to diesel and eluted between C8 and C18.

® Hydrocarbon pattern identified as combination of diesel and motor oil.

® Hydrocarbon pattern is similar for mixwures of diesel and motor oil and elutes between C8 and C30.

1 Samples collected by CH2M Hill were analyzed for oil and grease using EPA Method 413 1.

Samples collected by Geomatrix were analyzed for petrolenm hydrocarbons quantified as JB oil using modified
EPA Method 8015.

Boring drilled in proposed South Prescott Park area; data not included in Baseline Risk Assessment (Appendix
A).
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TABLE 7

GEOMATRIX

SUMMARY OF TPH RESULTS FOR GROUNDWATER SAMPLES

COLLECTED BY GEOMATRIX'
Southern Pacific Transportation Company
1-880 Realignment Corridor

Oakland, California

Concentrations in milligrams per liter (mg/1)

Unknown Unknown

Hydrocarbon Hydrocarbon
Boring Identification Gasoline {gasoline range) Diesel (diesel range)
B-9 (Communication Storage} <0.05 <0.05 <005
B-9 Duplicate (J-31) <0.05 <0.05 <0.05
B-10 (Paint Shop) <0.05 <0.05 <0.05
B-11 (Drop Iable Shed) <0.05 <0.05 <0.05 <0.05
B-12 (Wheel Shop) <0.05 <0.05 <0.05
B-13 (Carpenter, Upholstery, Test <0.05 <0.05 <0.05
Shop)
B-15 (Car Lighting Shop) <0.05 <005 <0.05
B-18 (1912 Seventh Street) <0.05 <0.05 <0.05 <0.05
B-19 (721 Cedar Street) <0.05 <0.05 <0.05 <0.05
B-19 Duplicate (J-34) NA® NA <0.05 <0.05
B-25 (Garage, Car Cleaning <0.05 <005 <005
Building)
B-38 (Footing C10L) NA NA <0.05
B-39 (Footing B12 [right]) NA NA <0.05

Notes:

1

shaded.

A).

CONTR\2686RIRA TEIL.

NA = Not analyzed for constituent indicated

Samples analyzed for total petroleum hydrocarbons by modified EPA Method 8015. Detected analytes are

Boring drilled in proposed South Prescott Park area; data not included in Baseline Risk Assessment {Appendix




TABLE 8

SUMMARY OF AROMATIC VOCS DETECTED

GEOMATRIX

IN SOIL SAMPLES' Page 1 of 2
Southern Pacific Transportation Company
1-880 Realignment Corridor
Oakland, California
Concentrations in milligrams per kilogram (mg/kg)
Sample Depth Ethyl- Total
Sample ID (feet bgs?) Benzene Toluene benzene Xylenes
Samples Collected by IC?
. CL20 (right) 05-10 <0.005 0.018 <0.005 <0.005
20-25 0.018 0.052 <0.005 0.016
4.0-45 0.005 0.019 <0.005 <0.005
CL21 (left) 0.5-10 0.013 0.072 <0.005 0.022
20-25 0.017 0.065 <0.005 0.028
35-40 0.007 0.032 <0.005 0.013
CL21 (right) 20-25 <0.005 <0.005 <0.005 0.026
40-45 <0.005 <0.005 <0.005 0.0M
CL22 (left) 05-10 <0.005 0.008 <0.005 <0.005
CL23 (left) 0.5-1.0 <0.005 <0.005 <0.005 0.014
35-40 <0.005 0.008 <0.005 <0.005
CL23 (right) 05-10 <0.005 0015 <0.005 0.012
CL25 (right) 05-1.0 <0.005 0.006 <0.005 <0.005
CR21 (left) 0.5-10 <0.005 0.011 <0.005 0.005
20-25 0.007 0.023 <0.005 <0.005
40-45 0015 0.046 <0.005 0.014
CR21 (right) 05-1.0 <0.005 0010 <0.003 <0.005
20-25 <0.005 0.030 <0.005 0.009
40-45 <0005 0.016 <0.005 0.006
CR22 (right) 05-1.0 <0.005 0018 <0.005 0.015
20-25 0.006 0.024 <0005 0.007
35-40 0012 0.058 <0.005 0.025
EU20 05-10 <0.005 0.008 <0.005 <0.005
EU22 05-10 <0.005 0.019 <0.005 0.007
2.0-25 <0.0035 0.010 <0.005 0.008
A4R 05-1.0 <0005 0.009 < 0.005 <0.005
ASR 0-05 <0.005 0.028 <0.005 <0.005
ABR 0.0-0.5 <(0.005 0.041 <0.005 <0005
20-25 <(.005 0.010 <0.005 <(.005
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GEOMATRIX

TABLE 8

SUMMARY OF AROMATIC VOCS DETECTED
IN SOIL SAMPLES' Page 2 of 2

Concentrations in milligrams per kilogram (mg/kg)

Sample Depth Ethyl- Total
Sample ID (feet bgs®) Benzene Toluene benzene Xylenes
C4L (left) 0.0-05 <0.005 0.006 <0.005 <0.005
CloL 05-1.0 <0.005 0.22 <0.005 0.014
SC41 (right) 00-05 <0.005 (.037 <0.005 0.007
40-45 <0005 <0.005 0.033 <0.005
B17 (mid) 05-1.0 <0.005 0.25 <0.005 <0.005
H1 (right) 05-10 <0.005 0.007 <0.005 <(0.005
H2 (zight) 05-1.0 <0.005 0017 <0.005 <0.005

Sample Collected by CH2M Hili*
CB3A 2.0-25 0.006 0.067 <0.005 < 0.605

Notes:
! Detections previously reported by others that are below the laboratory reporting limit (J values) are not shown
here. No analytes were detected above the reporting limit in samples collected by Geomatrix.

bgs = below ground surface.

Samples collected by IC were analyzed using EPA Method 8260.

Samples collected by CH2ZM Hill were analyzed using EPA Method 8240,
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GEOMATRIX

TABLE 9
SUMMARY OF AROMATIC VOC RESULTS FOR GROUNDWATER SAMPLES
COLLECTED BY GEOMATRIX! Page 1 of 2
Southern Pacific Transportation Company
I-880 Realignment Corridor
Oakland, California
Concentrations in micrograms per liter (ug/l)
Ethyl-

Boring I.D. Benzene Toluene benzene Xylenes
B-4 <0.5 <0.5 <05 <0.5
B-5 <05 <0.5 <05 <0.5
B-6° <0.5 <05 <0.5 <0.5
B-7 <0.5 <0.3 <0.5 <0.5
B-g* <0.5 <0.5 <05 <05
B-9 (Communication Storage) <0.5 <0.5 <05 <0.5
B-9 Duplicate <0.5 <0.5 <0.5 <05
B-10 (Paint Shop) <0.5 <05 <0.5 <0.5
B-11 (Drop Table Shed)’ <0.5 <0.5 <0.5 <05
B-12 (Wheel Shop) <0.5 <0.5 <0.5 <05
B-13 (Carpenter, Upholstery, Test <0.5 <05 <0.5
Shop}

B-14 <0.5 <0.5 <05
B-15 (Car Lighting) <0.5 <0.5 <05
B-16 <05 <05
B-17 (721 Cedar Street) <0.5 <0.5 <0.5 <0.5
B-18 (1912 7ih Street) <0.5 <0.5 <05
B-19 <0.5 <0.5 <5
B-20 R I e 18
B-22 <0.5 <0.5 <05 <05
B-23 <05 <0.5 <0.5 <0.5
B-24 <0.5 <0.5 <0.5 <0.5
B-25 (Garage/Car Cleaning) <05 <0.5 062 32
B-26 <0.5 <05 <0.5 <05
B-26 Duplicate (J-35) <0.5 <05 <0.5 <0.5
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GEOMATRIX

TABLE 9
SUMMARY OF AROMATIC VOC RESULTS FOR GROUNDWATER SAMPLES
COLLECTED BY GEOMATRIX! Page 2 0f 2
Ethyl-

Boring I.D. Benzene Toluene benzene Xylenes
B-27 <0.5 <0.5 <05 <05
B-28 <0.5 <0.5 <0.5 <Q0.5
B-28 Duplicate (J-33) <0.5 <05 <0.5 <0.5
B-29 <0.5 <0.5 <05 <0.5
B-32 See Note 3 See Note 3 See Note 3 See Note 3
B-32 Duplicate (J-121) See Note 3 See Note 3 See Note 3 See Note 3

Notes:

' Samples analyzed for BIEX using EPA Method 8020 and for other aromatic VOCs using EPA Method 8260.
Detected analytes are shaded. Only BTEX compounds were detected in the Geomatrix samples.

Boring drilled in proposed South Prescott Park area; data not included in Bascline Risk Asscssment (Appendix
A).

Sample B-32 and its duplicate were analyzed for aromatic and aliphatic VOCs using EPA Method 8260 but not
for BTEX using EPA Method 8020. This sample was coliected to confirm the presence of isopropylbenzene
previously detected in groundwater samples collected from this area by IC  Isopropylbenzene was detected at
3.6 and 3.8 12g/1 in sample B-32 (GW) and its duplicate, respectively.

2
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GEOMATR
TABLE 10
SUMMARY OF AROMATIC YOCS DETECTED IN GROUNDWATER Page i of 2
Southern Pacific Transportation Company
I-880 Realignment Corridor
Oakland, California

Concentrations in micrograms per liter {(ug/l)

Boring or Ethyl- Total Isopropyi-  1,3,5-Trimethyl- i,2,4-Trimethyl- n-Propyl- T-Butyl-  S-Butyl- Chloro-
Sample 1.D. Benzene Toluene benzene Xylenes benzene benzene benzene benzene benzene benzene benzenes

Samples Collected by IC'

EU 22-3 <1 3.4 <1 <1 <1 <1 <1 <1 <1 <1 <1
ASR-right <5 <5 <5 <5 <5 <5 <5 <5 <35 <5
A6R-3 <5 <5 <5 <5 <5 <3 <5 <5 <5 <5
A6R-3 (dup) <5 <5 <5 <5 : <5 <5 <5 <5 <5 <5
A7R-1 <5 <5 <5 <5 LTI800 <5 <5 <5 <5 <5 e Note 2
A8R-1 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
A9R-1 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
A10R-2 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
Ci0L-4 <5 45 ’ f‘*f* 11‘ <5 ‘ .‘:5. 853?; 18 -4 f“f-.-?2'61--""3 ) 18 ‘?if;jf: See Note 3
NC44-i <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
NC44-1 (dup) <5 <5 <5 <5 <5 <5 <5 <5 <5 <5
NC46-2 <5 <5 <5 <5 el <5 <5 <5 <5 <5 <5
SC42-2 <0.5 195 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
I5 <0.5 @ G " <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5
Bl11 (right)-2* <1 <1 <1 <1 <1 <1 See Nole 3
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TABLE 10

SUMMARY OF AROMATIC VOCS DETECTED IN GROUNDWATER Page 2 of 2
Concentrations in micrograms per liter (1g/1)
Boring or Ethyi- Total Isopropyl-  1,3,5-Trimethyl- 1,2,4-Trimethyl- n-Propyl-  T-Butyl-  S-Butyl- Chloro-
Sampie 1.D. Benzene Toluene benzene  Xylenes benzene benzene benzene benzene benzene benzene benzenes
Samples Collected by Geomatrix®
B-13 <0.5 0.84 <0.5 <0.5 <1 <1 <1 <1 <1 <1 <]
B-15 <0.5 0.72 <0.5 <0.5 <10 <10 | <10 <10 <10 <10 <10
B-16 Q.55 068" <05 <0.5 <1 <1 <1 <1 <1 <1 <1
B-19 <05 U6 <05 <0.5 <1 <1 <1 <1 <1 <1 <1
B-20 <0.5 <1 <1 <1 <1 <l <1 <1
B-25 <0.5 <0.5 <1 <1 <1 <1 <1 <1 <1
B-32 NA NA NA NA <1 <1 <1 <1 <1 <1
B-32 Duplicate NA NA NA NA <1 <1 <1 <1 <1 <1
J-121)
Notes:

Sampies collected by IC were analyzed using EPA Method 8260. Detected analytes are shaded.

Sample A7R-1 contained 19 ug/l 1,2-dichlorobenzene.

Sampile C10L-4 contained 160 pg/l i,2-dichlorobenzene and 28 pug/l 1,4-dichlorobenzene.

Sample B11 (right) also contained 25 pg/l styrene.

Sample B11 (right)-2 contained 86 pg/l 1,2,4-trichlorobenzene.

Samples collected by Geomatrix were analyzed for BTEX using EPA Method 8020 and other aromatic VOCs using EPA Method 8260,

Fxy

ot e L
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GEOMATRIX
TABLE 11

SUMMARY OF PNAs DETECTED IN SOIL
SAMPLES COLLECTED BY CH2M HILL'
Southern Pacific Transportation Company
I-880 Realignment Corridor
Oakland, California

Depth Concentration
Sample Identification (Feet bgs?) Constituent’ (mg/kg)
SP1-8865-0225* 2025 Acenaphthylene 1.7
Fluorene 11
Anthracene 21
Benzo(a)anthracene 75
Chrysene 93
Benzo(b)fluoranthene 75
Benzo(k)fluoranthene 54
Benzo(a)pyrene 9.5
Indeno(1,2,3-cd)pyrene 59
Benzo(g,h,i)perylene 8.0
SP1-8867-0225* 2.0-2.5 Naphthalene 0.69
2-Methylnaphthalene 1.0

Notes:

! Samples analyzed using EPA Method 8270,

bgs = below ground surface.

Detections previously reported by others that are below the laboratory reporting limit (J values) are not shown
here.

Boring drilled in proposed South Prescott Park area; data not included in Baseline Risk Assessment (Appendix
A).
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GEOMATRIX
TABLE 12
SUMMARY OF PNA RESULTS FOR SOIL SAMPLES COLLECTED BY GEOMATRIX' Page 1 of 2
Southern Pacific Transportation Company

I-880 Realignment Corridor
Qakland, California

Concentrations in milligrams per kilogram (mg/kg)

Boring Sampie Pepth

1.D. (feet bgs™) Benzo{a)anthracene  Benzo(a)pyrene Benzo(b}flupranthene Benzo(g h.i}perylene  Benzo(k)fluoranthene  Chrysene Dibenzo(a_hanthracene  Indeno(1,2.3-cd)pyrene  Napthalene
B-2 1-1.5 <0.06 <0.5 <0.2 <1 <0.2 <0.5 <0.4 <0.1 <1
5.5-6 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <0.06 <1
B-3 i-1.5 <0.5 R X7 to X 078 : A T e <0.2 <0.5 <2 R R FL Nt <5
4-4.5 <0.06 <0.06 <0.06 <1 <0.06 <0.1 <0.06 <0.06 <1
B-4 0.5-i <1 <1 <0.4 <1.6 <0.4 <4 <i <1
445 <0.001 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <1
B-&° 0.5-i <1 <1 <0.4 <i.6 <0.4 <4 <1 <1
4-4.5 <0.06 <0.06 <0.06 <1 <0.06 <{.06 <0.06 <1
B-9 i.5-2 <0.06 <1 <0.4 <1.6 <04 <4 <1 <i
4-4.5 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <0.06 <l
B-11° i-i.5 <01 ; <1 <0.06 <0.06 <0.06 <1
3.54 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <1
13-13.5 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <1
B-13 1-1.5 : Loy e e B I BT R i 074 N 1 ¥ (R I B o7 S <1
4-4.5 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <1
B-15 1-1.5 <0.5 <0.5 <0.2 <1 <0.2 <2 <0.5 <5
4-4.5 <0.06 <0.1 <0.06 <1 <006 <0.4 <0.06 <1
B-17 I-1.5 <0.2 LToET <1 <0.08 B <0.8 026 <2
4-4.5 <0.06 <006 <0.06 <1 <0.06 <0.06 <{.06 <0.06 <1
B-18 0.5-1 <0.1 <0.1 <0.06 <1 <0.06 <0.1 <0.4 <0.1 <1
3.54 <(.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <0.06 <1
B-19 i-i.5 <q0.1 G <1 049 L <04 <0.4 i <
6.5-7 <0.06 <1 <0.06 <0.06 <1
B-20 0.5-1.5 <0.06 PR <1 <0.06 <0.4 e o <1
3.54 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <0.06 <1
B-25 i-i.5 <0.1 <0.1 <0.06 <1 <0.06 <0.5 <0.4 <0.1 <1
3-3.5 <0.06 <0.06 <0.06 <1 <0.06 <0.1 <0.06 <0.06 <l
B-27 3-3.5 <1 <1 <0.4 <16 <0.4 <1 <4 <1 <10
B-28 0.5-1 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.08 <0.06 <1
4-4.5 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <0.06 <1
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GEOMATRIX
TABLE 12

SUMMARY OF PNA RESULTS FOR SOIL SAMPLES COLLECTED BY GEOMATRIX' Page 2 of 2

Concentrations in milligrams per kilogram (mg/kg)

Boring Sample Depth

1.D. (feet bgs™) Benzo(a)anthracene _ Benzo{a)pyrene __ Benzo(b)fluoranthene  Benzo(g h.i)perylene  Benzo(k)fluoranthene  Chrysene Dibenze(a h)anthracene  Indeno(1,2.3-cd)pyrene  Napthalene
B-30 0.5-1 <0.06 <0.06 <0,06 <1 <0.06 <0.06 <0.08 <0.06 <1
2-2.5 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <(.06 <0.06 <1
4-4.5 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.06 <0.06 <1
B-34 0.5-1 06 G 0 i <1 : <0.4 g S <1
2:2.5 <0.1 S0 <1 : <0.4 <0.1 <1
4-4.5 <10 <10 <4 <16 <4 <10 <40 <10 <100
B-35 0.5-1 <0.2 .0, - ; <1 o044 D26 <0.4 : 0,33 <1
2-2.5 <0.1 . <1 <0.06 <1 <0.4 <Q.1 <1
4-4.5 <0.1 <0,1 <0.06 <1 <0.06 <0.1 <04 <0.1 <1
B-37 0.5-1 <02 <02 <0,08 <i <0.08 <0.2 <0.8 <0.2 <2
1.5-2 <0.2 <1 <0.4 <1.6 <0.4 <0.2 <4 <{.2 <2
445 <0.06 <0.06 <006 <1 <0.06 < (.06 <0.06 <0.06 <1
B-38 0.5-1 0.14 04 Lo 024 . <1 0.14 ... 025 <0.4 03 <1
2-2.5 <0.06 <0.06 <006 <1 <0.06 <{.06 < (.08 <0.06 <1
4-4.5 <0.06 <0.06 <0.06 <1 <0.06 <0.06 <0.08 <0.06 <1
B-40 0.5-1 <01 <{.1 <1 <0.06 : <0.4 <0.1 <1
33, <0.06 <0.06 <0.06 <1 <0.06 <0.1 <0.06 <0.06 <l
4-4.5 <0.06 <0.06 <0.06 <l <0.06 <(.1 <0.06 <0.06 4.9 .

lotes:

Samples analyzed using EPA Method 8310. Detected analytes are shaded. PNAs that were analyzed for but not detected in soil samples are not included in this table but are
tabulated in Appendix B.

bgs = below ground surface.

Boring drilled in proposed South Prescott Park area; data not included in Baseline Risk Assessment (Appendix A).

CONTR\Z686RIRA. TBL



GDMAQ
TABLE 13

SUMMARY OF PNA RESULTS FOR GROUNDWATER
SAMPLES COLLECTED BY IC
Southern Pacific Transportation Company
I-880 Reatignment Corridor
Qakland, California

Sample Identification Constituent' Concentration (ug/1)
c1loL? Naphthalene i0
2-Methy! naphthalene 9
Phenanthrene 6
Benzidine 17
B11 (right)’ Naphthalene 576
CR21 (right)® Naphthalene . 78

Notes:

1

Detections previously reported that are below the laboratory reporting limit (J values) or attributed to

laboratory contamination {detected in blank) are not shown here.
2 Sample analyzed using EPA Method 625.
>  Sample analyzed using EPA Method 8260. Naphthalene was the only PNA included in analysis.
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TABLE 14

SUMMARY OF PNA RESULTS FOR GROUNDWATER
SAMPLES COLLECTED BY GEOMATRIX*
Southern Pacific Transportation Company
1-880 Realignment Corridor
Oakland, California

Concentrations in micrograms per fiter {pg/1)

GEOMATRIX

Indeno(1,2,3-

Boring 1.D. Acenaphthylene Benzo(a)pyrene cd)pyrene Naphthalene Phenanthrene
B-4 <2 <0.2 <02 <2 <2
B-6 <22 <022 <0.22 <22 <2
B-9 (Communication <4 <0.2 <02 <2 <2
Storage)

B-9 Duplicate (J-31) <23 <0.21 <0.23 <23 <2
B-11 (Drop Table Shed)® <2 <0.2 <0.2 <2 <2
B-12 {(Wheel Shop) <25 <02 <0.2 2.5 <2
B-13 (Carpenter, <2 <02 <02 <2 <2
Upholstery, Test Shop)

B-15 (Car Lighting Shop) <54 <02 <0.2 <54 <2
B-17 <2 <02 <02 <2 <2
B-18 (1912 South Street) <2 <02 <0.2 <2 <2
B-19 (721 Cedar Street) <2 <02 <02 <2 <2
B-20 <057 <0.57 )
B-25 {Garage/Car Cleaning) <2 _ <02 <0.2 <2
B-28 <4 8 <0z ) <0.2 <4.8 <2
B-28 Duplicate (J-33) <5.1 s G <51 <2

Samplés analyzed using EPA Method 8310 Detected analytes are shaded.

PNASs that were analyzed for but not detected in groundwater samples are not included in this table but are tabulated in

Appendix B.

Boring drilled in proposed South Prescoit Park area; data not included in Baseline Risk Assessment (Appendix A).

Naphthalene also was detected at 580 pg/l using EPA Method 8260

CONTR\2686RIRA 1BL




CEOMATRIX
TABLE 15

SUMMARY OF ALIPHATIC VOCS DETECTED IN SOIL SAMPLES'
Southern Pacific Trapsportation Company
1-880 Realignment Corridor
Qakland, California

Concentrations in milligrams per kilogram (mg/kg)

Sample Depth
Sample I.D. (feet bgs?) 1,2-DCA? 1,1,1-TCA* MEK? TCE®
Samples Collected by IC”
CL19 (left) 20-25 NAS NA NA
CIL.19 (left) 40-45 NA NA NA
CL19 (right) 20-2.5 NA NA NA
Samples Collected by CH2M Hill®
$510-0225 20-25 <(0.005 <0.005 0035 . < 0.005
S$810-0225 (dup) 20-25 <0.005 <0 005 -0:038 <0.005
$S67-0115" 10-1.5 <0.005 %.026: <00l  <0.005
5569-1520' 1.5-20 <0.005 <0.01 <0.005

Samples Collected by Geomatrix™

B-15 1.0-1.5 <0.005 <0.005 NA 0:04% .

Notes:

Detected analytes are shaded.

bgs = below ground surface.

1,2-DCA = 1,2-dichloroethane.

1,1,1-TCA = 1,1,1-wrichloroethane.

MEK = methylethylketone = 2-butanone.

TCE = trichloroethene.

Samples coilected by IC analyzed using modified EPA Method 8260 (includes only the halogenated VOCs:
ethylene dibromide and 1,2-dichloroethane).

8 NA = not analyzed.

®  Samples collected by CH2M Hill analyzed using EPA Method 8240. Detections reported that are below the
laboratory reporting limits (J values) are not shown here.

Boring drilled in proposed South Prescott park area; data not included in Baseline Risk Assessment
(Appendix A) '

Samples collected by Geomatrix analyzed using EPA Method 8260.

- T O U I S
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TABLE 16

SUMMARY OF ALIPHATIC VOC RESULTS FOR Page 1 of 2
GROUNDWATER SAMPLES COLLECTED BY GEOMATRIX"?
Southern Pacific Transportation Company
I-880 Realignment Corridor
Oakland, California
Concentrations in micrograms per liter (ug/l)
1,1,1- Cis-1,2- Vinyl

Boring I.D. 1cA’ 1,1-DCA* 1,1-DCE* DCE® PCE’ TCE® Chloride
B-1 <1 <1 <l <1 <1 <1 <05
B4 <l <1 <1 <1 <1 <1 <0.5
B-5 <1 <1 <1 <1 <1 <1 <0.5
B-6¢’ <1 <1 <1 <1 <1 <1 <0.5
B-7 <1 <1 <1 <1 <1 <1 <0.5
B-8’ <t <1 <1 <1 <1 <1 <05
B-9 (Communication Storage} <t . <1 <1 <1 <1 <1 <0.5
B-9 Duplicate (I-31) <1 <1 <1 <1 <1 <1 <0.5
B-10 (Paint Shop} <1 <1 <1 <1 <1 <1 <85
B-11 (Drop Table Shed)’ <1 <1 <1 <1 <1 <1 <0.5
B-12 {Wheel Shop) <1 <1 <1 <1 <1 <0.5
B-13 (Carpentry, Upholstery, <1 255 <1 <1 <1
Test Shop)
B-14 <1 <1 <1 <1 <l <1 <0.5
B-15 (Car Lighting Shop) <10 <10
B-16 <1 <1 <1 <1 <1 <1 <05
B-17 <1 <1 <1 <1 <1 <1 <05
B-18 (1912 Seventh Street) <1 <1 <1 <1 <1 <1 <0.5
B-19 (721 Cedar Street) <1 <1 <1 <1 <1 <1 <0.5
B-20 <1 <1 <1 <1 <1 <1 <035
B-22 <1 <1 <1 <i <1 <1 <0.5
B-23 <1 <1 <1 <l <1 <1 <0.5
B-24 <1 <1 <1 <1 <1 <1 <0.5
B-25 {Garage/Car Cleaning) <1 <1 <1 <1 <1 <1 <0.5

CONTR\2686RIRA TRIL.




GEOMATRIX

TABLE 16
SUMMARY OF ALIPHATIC VOC RESULTS FOR Page20f2
GROUNDWATER SAMPLES COLLECTED BY GEOMATRIX"
Concentrations in micrograms per liter (1.g/l}
1,1,1- Cis-1,2- Vinyl
Boring 1.D. TCA® 1,1-DCA* 1,1-DCE* DCE® PCE’ ICE! Chloride
B-26 <1 <1 <1 <1 <1 <1 <05
B-26 Duplicate (J-35) <1 <1 <1 <1 <1 <1 <0.5
B-27 <1 <1 <1 <1 <1 <1 <0.5
B-28 <1 <1 <1 <1 <1 <1 <05
B-28 Duplicate (J-33) <1 <1 <1 <1 <1 <1 <0.5
B-29 <1 <1 <1 <1 <1 <1 <05
B-32 <1 <1 <1 <1 <1 Seeligote <0.5
B-32 Duplicate (J-121) <t <1 <1 <1 <1 See Tote <0.5
10
B-41A (Car Lighting Shop) 98 21 130 <0.5
B-42 (Car Lighting Shop) B <1 <0.5
B-43 (Car Lighting Shop) <10 <10 <10 <10 73 <5
B-43A Duplicate (B-52) <10 <10 <10 <10 65 <5
B-44A (Car Lighting Shop) <1 <1 <1 <1 <1 <1 <05
B-45 (Car Lighting Shop) <10 <10 <10 <10 57 50 <5
B-46 <1 <1 <1
Notes:

1

W =) o Wt W

Samples analyzed using EPA Method 8260. Detected analytes are shaded.

Constituents that were not detected in groundwater samples were not included in this table but are tabulated in

Appendix B

1,1,1-TCA = 1,1, l-trichloroethane.
1,1-DCA = 1,1-dichoroethane.
1,1-DCE = 1,1-dichloroethene .

cis-1,2-DCE = cis-1,2-dichloroethene.

PCE = tetrachloroethene.
TCE = trichloroethene.,

Boring drilled in proposed South Prescott Park area; data not included in Baseline Risk Assessment (Appendix A).

TCE result is not considered valid due to QA/QC issues discussed in Section 3.4 of this report.

CONIR\2686RIRA TBL




SUMMARY OF ALIPHATIC VOCs DETECTED IN GROUNDWATER SAMPLES'
Southern Pacific Transportation Company
1-880 Realignment Corridor
Oakland, California

Concentrations in micrograms per liter (ug/l)

TABLE 17

/==

GEOMATRIX

Boring or 1,1,1- 1,1- 1,2- Vinyl
Sample L.D. TCA? DCE? DCA* Chloride TCE?
Samples Collected by IC*
CL19 (right)-3 <1 <1 <1 <1
CLIO (ight)-3 (dup) <1 <1 <1 <1
Samples Collected by Geomatrix'’
B-12 <1 <1 <05 <0.5 <1
B-13 <1 <1 <0.5 1.6 <t .
B-15 <10 <10 <5 45 120
B-41A <05 <05 13 -
B-42 <1 <1 <05 <0.5 924
B-43 <10 <10 <5 <5 160
B-43A duplicate <10 <10 <35 <5 150
(B-52)
B-45 <10 <10 <5 <5 150
B-46 <1 <1 <0.5 -0.95 3.5

Notes:

! Detected analytes are shaded.

2 1,1,1-TCA = 1,1,1-trichloroethane.

* 1,1-DCE = 1,1-dichloroethene.

4+ 1,2-DCA = 1,2-dichioroethane.

5 ¢is-1,2-DCE = cis-1,2-dichloroethene.

¢ 1,1-DCA = 1,1-dichlorocthane.

7 PCE = tetrachloroethene.

! TCE = trichloroethene.

9

e
-

CONTR\2686RIRA TBL

Groundwater samples collected by IC analyzed using EPA Method 8260.
Groundwater samples collected by Geomatrix analyzed using EPA Method 8260,
TCE result not considered valid clue to QA/QC issues discussed in Section 3 4 of this report




SUMMARY OF METALS RESULTS FOR

TABLE 18

SOIL SAMPLES COLLECTED BY GEOMATRIX'
Southern Pacific Transportation Company
1-880 Realignment Corridor

Concentrations in milligrams per kilogram (meg/ks)

Qakland, California

GEOMATRIX

Sample

Boring  Depth (feet Hexavalent Total
I.D. bgs)? Arsenic  Cadmium  Chromium  Chromium Lead Nickel Zinc
B-1 0.5-10 2.7 <0.5 <0.05 20.4 305 31.6 365
4045 8.8 <0.5 <0.05 42.8 7.1 35.6 74.7
B-2 10-1.5 <03 <05 NA® 243 5.2 45.5 463
5.5-6.0 2.7 <05 NA 51.5 6.2 66.9 49 4
B-3 1.0-1.5 <0.6 <0.5 <0.05 41.7 220 43.1 111
4945 <03 <0.5 <0.05 313 65 18.6 25.1
B-9 1520 85 <0.5 NA 335 168 32 824
4 0-4.5 1.3 <05 NA 273 44 16.6 166
B-10 10-1.5 19 <0.5 <0.05 19.8 278 28.8 122
3540 1.7 <{.5 <0.05 28.5 56 6.6 17.2
B-11* 1.0-15 16.6 <0.5 <0.05 413 288 47.4 133
3540 1.4 <0.5 <0.05 30.4 2.3 18 155
130-135 2 <05 <0.05 457 <5 34.9 20.6
B-13b 10-15 6.4 1 NA 30.1 265 27.3 156
B-13 4.04.5 1.9 <0.5 NA 26.7 50.6 16.6 41 6
B-15 1.0-1.5 4.5 <0.5 <0.05 367 446 43.2 78 4
4.04.5 12 <0.5 <0.05 23 8 58 147 11.8
B-19 1.0-15 81 <1 NA 161 1710 72.9 619
6.5-1.0 31 <0.5 NA 31.9 157 16.4 39.7
B-21 0.5-1.0 NA NA <0.05 NA NA NA NA
4045 NA NA <0.05 NA NA NA NA
B-25b 1.0-1.5 3.6 076 <0.05 46.9 64 .5 472 96.1
3.0-3.5 4.2 <0.5 <0.05 252 42.6 20.4 60.9
B-32 0.5-1.0 NA NA <0.05 NA NA NA NA
2.0-2.5 NA NA <0.05 NA NA NA NA
4045 NA NA <0.05 NA NA NA NA

B
A)

CONTRIZARGRIRA TRIL

Samples analyzed for arsenic usin%
chromium, nickel, and zinc using
bgs = below ground surface.
A == Not analyzed for constituent indicated.
oring drilled in proposed South Prescott Park area; data not included in Baseline Risk Assessment (Appendix

EPA Method 7060, lead using EPA method 7421, cadmium, total
PA Method 6010, and hexavalent chromium using EPA Method 7196.




TABLE 19

AVERAGE METAL CONCENTRATIONS FOR SOIL SAMPLES COLLECTED AT
SITE COMPARED TO AVERAGE CONCENTRATIONS ELSEWHERE IN BAY AREA

Average metal concentrations in milligrams per kilogram (mg/kg)

Southern Pacific Transportation Company

I-880 Realignment Corridor
Qakland, California

GEOMATRIX

Page 1 of 2

No. of Site
Samples from {Realignment Northern Santa I-880 Alameda
Constituent Site Corridor') San Leandro’ Clara County’ Union City* Hercules’ County®
Antimony 47 1.8 ND* 3.5 2.5 NA® NA
Arsenic 68" 1.5 1.2 2.9 8.5 8.3 NA
Barjum 47 83.9 125.0 NA 228 NA NA
Beryllium 47" 0.1 0.4 0.9 0.5 NA NA
Cadmium 275" 0.6 0.2 NC'? 0.8 1 NA
Chromium 2751 28.4 33.4 51.3 72.6 10 NA
Hexavalent Chromium 18" ND NA NA NA NA NA
Cobalt 47 5.7 8.8 NA 9.5 NA NA
Copper 47 56.1 22.7 35.6 37 22 NA
Lead 5991 134.3 7.4 11.4 65 32.4 567.7"
618.3'°
Mercury 47" 0.3 ND NC 0.14 0.14 NA
Nickel 275 27.2 22.5 73.5 43 16 NA
Seientum 47 0.1 0.4 NC 0.3 NA NA
Silver 47 0.3 ND NC 0.3 NA NA
Thallium 47 0.1 0.6 NC 0.3 NA NA
Vanadinm 47 31.5 27.8 NA 46.9 NA NA
Zinc 275" 92.8 39.9 65.3 281.6 65 NA
Notes:

.,  concentrations.

Averages for soil samuples from the Realignment Corridor were calculated using one-half of the reporting Hmit for samples with no detectable analyte

. background concentrations calculated from 10 soil samples using one-half of the reporting limit for samples with no detectable analyte concentration.
*  From "Background Metal Concentration i Soils in Northern Santa Clara County, California” (Scott, 1951). The number of samples analyzed ranged from 104 to
158. Samples with no detectable analyte concentration were omitted from the statistical calculation of the mean concentration.

CONTRA\2686RIRA.TBL

From “Area 2 Investigation Completion Report, Roberts Landing Deveiopment Site, San Leandro, California” (Harding Lawson Associates, 1995). Average
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TABLE 19 (continued)

AVERAGE METAL CONCENTRATIONS FOR SOIL SAMPLES COLLECTED AT Page 2 of 2
SITE COMPARED TO AVERAGE CONCENTRATIONS ELSEWHERE IN BAY AREA

Notes (continued):

4

From "Site Wide Remedial Investigation, Pacific States Steel Corporation, Union City, California” (SEC Donohue, 1992). Average metals concentrations
calculated from five off-site background samples using one-half the reporting limit for samples with no detectable analyte concentration.

From “Remedial Investigation Report, Hercules Properties, Inc., Hercules, California® (McLaren Hart, 1991). Average metals concentrations calculated in off-site
background samples using one-half the reporting limit for samples with no detectable analyte concentration.

From "A Survey of Lead Contamination m Soil Along Interstate 880, Alameda County, California” (Coltrin et al., 1993).

Includes 40 samples collected by CH2M Hill from 5 borings near Seventh Street depression and 7 samples collected from south of a scrapyard at Third and Lew:s
Streets. These samples were also analyzed for aluminum, calcium, iron, potassium, magnesium, manganese, and sodium; data for these analytes are included in
Appendix B but not tabulated here because (1) they are primary components of minerals in soil, and (2) they are of minimal toxicological concern.

ND indicates constituent not detected in any sampies.

NA indicates no analysis made for constituent. _

Includes 47 samples collected by CH2M Hill {see Note 7) and 21 samples collected by Geomatrix,

Includes 254 samples collected by CH2M Hill from throughout the Realignment Corridor and 21 samples collected by Geomatrix.

NC indicates average concentration not calculated because the number of samples without detectable concentrations of the analyte was greater than 50 percent of
the total number of samples.

Samples collected by Geomatrix. _

Includes 324 sampies collected by 1C, 234 samples collected by CH2M Hill, and 21 samples collected by Geomatrix.

Average lead concentration for 13 samples collected in upper 0.5 to 0.75 inch of soil.

Average lead concentration for 13 samples collected at depths of 3 to 8 inches below the surface.

CONTR\2686RIRA.TBL




GEOMATRIX
TABLE 20

SUMMARY OF SOIL SAMPLES WITH LEAD CONCENTRATIONS
AT OR GREATER THAN 1000 MG/KG
Southern Pacific Transportation Company
1-880 Realignment Corridor
Oakland, Catlifornia

Boring or Sample Identification Depth (Feet bgs") Lead Concentration (mg/kg)
Samples Collected by IC?

CR26 0.5-1.0 1000

EU20 0510 12,000

C3L (right) 0.0-0.5 1200

CoL 0.00.5 4200

CI10L 0.5-1.0 1600

Samples Collected by CH2M Hill®

SP1-5515-0225 2025 1810
- SP1-8815-0225D* 2.0-2.5 1010
SPi-8857-0225 2025 1250

Samples Collected by Geomatrix’

B-19 1.0-1.5 1710

Notes:

bgs = below ground surface.

Samples collected by IC were analyzed for lead using EPA Method 7420.
Samples collected by CH2M Hill were analyzed for lead using EPA Method 6010
D indicates duplicate sample.

Samples collected by Geomatrix were analyzed for lead using EPA Method 7421

[

CONTR\2686RIRA TBL



GEOMATRIX

TABLE 21
SUMMARY OF DISSOLVED METAL CONCENTRATIONS
IN GROUNDWATER SAMPLES COLLECTED BY IC!
Southern Pacific Transportation Company
[-880 Realignment Corridor
Oakland, California
Concentrations in milligrams per liter (mg/])
Sample
Identification Arsenic Cadmium Chromium Lead Mercury Nickel Zine
CL21 (left)-3 <0.07 <0.01 <(.02 <0.06 <0.002 <0.03
CL23 (left)-1 <0.03 <0.01 <0.02 <0.06 <0.002 <0.03
CL24 (mid- <0.03 <001 <<0.02 <0.06 <0.002 <0.03
left)-3
CL27-2 <0.07 <0.01 00805 <006 <0.002 <0.03
EU22-3 <0.03 <0.01 <0.02 <(.06 <0.002 <0.03
EU23-3 <0.03 <0.01 <0.02 <0.06 <0 002 <0.03
CR20 (right)-1 <007 <0.01 <0.02 <006 <0.002 <0.03
0uU20-3 <0.07 <0.01 <0.02 <{.06 <0.002 <0.03
AdR-right <0.03 <0.01 <0.02 <0.06 <0002 <0.03
AS5R-1ight <004 <0.01 <0 .02 <0.06 <0.002 <0.03
NC39-1 <0.04 <0.01 002 <0.06 <0.002 <0.03
NC41-2 <0.03 <001 <0.02 <006 <0.002 <0.03
NC45-1 <0.04 <0.01 <0.02 <0.06 <0.002 <0.03
NC48-1 <0.03 <0.01 <0.02 <0.06 <0.002 <0.03
14-2 <0.03 <0.01 00200, <006 <0.002 <0.03 ;
Cl4L.-2 <0.03 <0.01 <0.02 <0.06 <0 002 <0.03 <0.02
B12 (right)-1 <0.03 <0.01 <0.02 <0.06 <0.002 <0.03 <002
B17 (mid)-2 <0.03 <0.01 <0.02 <0.06 <0.002 <0.03 <0.02
AlSR-2 <0.03 .02 <0.02 <0.06 <0.002 <0.03 <0.02
Note:

1

CONTR\2686RIRA TBL

Samples were analyzed using various EPA methods. Detected analytes are shaded.




TABLE 22

GEOMATRIX

SUMMARY OF DISSOLVED METALS CONCENTRATIONS IN GROUNDWATER SAMPLES

COLLECTED BY GEOMATRIX'

Southern Pacific Transportation Company

[-88C Realignment Corridor
Oakland, California

Concentrations in milligrams per liter (mg/l)

Boring Identification Arsenic Cadmium Chromium Lead Nickel Zinc
B-5 <0.005 <0.005 <0.01 <001 <0.04

B-9 {Communication Storage) <0.005 <0.01 <(0.01 <0.04

B-9 Duplicaie (J-31) <0.005 <0.005 <0.01 <0.01 <0.04

B-10? (Paint Shop) <0.005 <0.005 <0.01 <0.01 <0.04

B-117?(Drop Table Shed) <0.005 <0.005 <001 <0.01 <0.04

B-12 (Wheel Shop) <0.005 <0.005 <0.01 <0.01 <0.04 <0.02
B-13 (Carpentry, Upholstery, <0.005 <0.005 <0.01 <0.01 <0.04 <0.02
Test Shop)

B-14 <0.005 <0.005 <0.01 <0.01 <004 <0.02
B-15 (Car Lighting Shop) <0 005 <0.005 <0.01 <0.01

B-16 <0.005 <0 005 <0.01 <0.01

B-17 <0005 <0005 <0.01 <0.01

B-19 (721 Cedar Street) <0 005 <0.005 <001 <0.01

B-20 <0.005 <0.01 <0.01

B-25 (Garage/Car (Cleaning) <0.005 <0.005 <0.01 <0.01

B-28 <0.005 <0.005 <001 <0.01

B-28 Duplicate (J-33) <0.005 < 0.005 <0.01 <{0.01

Notes:

1

Samples filtered in the field and then acidified with nitric acid. Samples analyzed for cadmium, chromium, nicke],

and zinc using EPA Method 6010, for arsenic using EPA Method 7060, and for lead using EPA Method 7421.

Detected analytes are shaded.
Sample also analyzed for copper by laboratory, although copper analysis was not requested. Copper was not detected |

in the sample above the reporting limit of 0.1 mg/l.

CONTR\2686RIRA TBL.

Boring drilled in proposed South Prescott Park area; data not included in Baseline Risk Assessment (Appendix A).




TABLE 23

pH OF GROUNDWATER SAMPLES COLLECTED BY GEOMATRIX'

Southern Pacific Transportation Company
1-880 Realignment Corridor
Oakland, California

GEOMATRIX

Boring I.D. Date pH
B-1 2/22/95 71
B.4 207195 7.0
B-5 2/14/95 6.7
B-6 2/7/95 7.2
B-7 2022195 68
B-8 2/22/95 6.7
B9 2/8/95 69
B-10 2/9/95 6.8
B-11 2/9/95 6.8
B-12 2/9/95 62
B-13 2/10/95 6.8
B-14 2/14/95 7.1
B-15 2/13/95 6.7
B-17 2/13/95 6.7
B-18 2/9/95 7.1
B-19 2/16/95 67
B-22 2/23/95 7.0
B.23 2/23/95 68
B-24 2123195 6.7
B-25 2/10/95 7.1
B-26 2/24/95 6.9
B-27 2/24/95 74
B-28 2/13/95 7.1
B-29 2124195 7.2
B-32 4/17/95 7.2
B-38 2127195 7.1
B-39 2/27/95 73
B-40 2/28/95 7.1
R-41 4/17/95 73
B-42 4/19/95 7.2
B-43 4/17/95 6.9
B-44 4/17/95 7.4
_B-45 5/16/95 6.8

H

CONTRIZARERTR A TR

pH measured in the field with a pH meter at the time of sample collection.




TABLE 24

SUMMARY OF PESTICIDES AND

PCBs DETECTED IN SOIL SAMPLES'
Southern Pacific Transportation Company

1-880 Realignment Corridor

Oakland, California

Concentrations in milligrams per kilogram (mg/kg)

GEOMATRIX

Sample
Depth bDD- Endosulfan
Sample I.D. (Feet bgs”)  PCBs’ Family* Dieldrin  Endrin Family’ Aldrin EDRB®
Samples Collected By IC '
CL19 (left) 2.0-2.5 NA? NA NA NA NA NA
4.0-4.5 NA NA NA NA NA NA
CI.19 (right) 2025 NA NA NA NA NA NA
ICP-08 2025 <0.005 00017 <0001 <0001  <0.005 <0.001 NA
ICP-10 2025 <0005 0017 <0.001 <0.001 <0.0011to <0.001 NA
<0 005
Samples Collected by CH2M Hill
SP1-5§02-0115° 10-1.5 <0.016  <00027 0.620 - <0.004 <0.0027 <{0.0027 NA
Y] to <(.008 to
<0.080 <0.008
SP1-§869-0225° 2.0-2.5 <0016 -,0209 . <0.0013 <0004 <00027t0  0i0028" NA
to <0.008
<0.080

Notes:

=T IS - AT I L

Samples anatyzed using EPA Method 8080. Detected analytes are shaded.

bgs = below ground surface.

PCBs = polychlorinated biphenyls.
DDD-family = sum of 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT.

Endosulfan family = sum of endosulfan I, endosulfan II, and endosulfan sulfate

EDB = ethylene dibromide = 1,2-dibromoethane.
Samples analyzed for EDB using modified EPA Method 8260.

NA = not analyzed

Boring drilled in proposed South Prescott Park area; data not included in Baseline Risk Assessment (Appendix A).
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TABLE 25

SUMMARY OF PESTICIDES AND
PCBs DETECTED IN GROUNDWATER SAMPLES'
Southern Pacific Transportation Company

I-880 Realignment Corridor

Oakland, California

Concentrations in micrograms per liter (ug/l)

GEOMATRIX

Sample 1.D. PCBs? EDB? DBCP?

CL19 (right)-3 NA® 59 5.9

CL19 (right)-3 (dup) NA 57 59

HI (middle)-3 0.7° ND’ ND
Notes:

1

LU Y I U PO N1

Samples were collected by IC and analyzed for PCBs using EPA Method 8080. Samples were analyzed for

EDB and DBCP using EPA Method 8260

PCBs = polychlorinated biphenyls.

EDB = ethylene dibromide = 1,2-dibromeoethane.
DBCP = 1,2-dibromochloropropane.

NA = not analyzed.

Confirmation groundwater sample collected by Geomatrix at this location was non-detect for PCBs.
ND = not detected above laboratory reporting limit (reporting limits for pesticide and PCB samples not

available).

CONTRAZ686RIRA TBL




GEOMATRIX

FIGURES

Larger Maps Available for
Viewing at DTSC File Room.
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EXPLANATION
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EXECUTIVE SUMMARY

This risk assessment was prepared on behalf of Southern Pacific Transportation Company
(SPTCo) by Terranext and responds to Sections 5.5 and 5.6 of the Imminent and
Substantial Endangerment Order No. 93-94-018 (the Order) issued to SPTCo by the
California Environmental Protection Agency - Department of Toxic Substances Control
(DTSC) on 20 June 1994, The Order addresses portions of the SPTCo West Oakland and
Desert Rail Yards that are within the I-880 realignment corridor as well as the former
Bobo's Junkyard. A separate Remedial Investigation (RI) and Baseline Risk Assessment
(RA) Report was prepared for the former Bobo's Junkyard and approved by the DTSC on
25 January 1996.

This risk assessment evaluates possible human health risks that may be associated with
chemicals detected in soil and ground water in the 75-acre property referred to as the I-
880 Realignment Corridor, exclusive of Bobo’s Junkyard. Potential human exposures to
chemicals in soil and ground water that could occur after reconstruction of the T-880
freeway are addressed in this assessment. Caltrans will address human health risks
resulting from exposure conditions that may occur during reconstruction of the I1-880
freeway. The methods used to prepare this risk assessment are based on a risk assessment
workplan submitted to DTSC (IC, 1995a) and comments received from DTSC regarding
the workplan (DTSC, 1995) and the approved risk assessment for the eastern portion of
the former Bobo’s Junkyard site (IC, 1995b; Geomatrix, 1995).

For the purpose of evaluating human exposure to chemicals in soil and shallow ground
water, the 1-880 Realignment Corridor is divided into areas that will an at grade section of
the freeway (“At Grade Section™) and elevated sections of the freeway (“Elevated
Sections™). The Elevated Sections of the freeway (North and South Elevated Sections) are
separated by the At-Grade Section of the freeway.

Shallow groundwater and soil data used in this risk assessment are taken from the
Remedial Investigation (R1) (Geomatrix, 1997) for the I-880 Realignment Corridor. The
RI summarizes chemical occurrence and concentration data for soil and ground water
investigations performed by CH2MHill, Terranext (formerly Industrial Compliance), and
Geomatrix. Chemical occurrence in soil and shaliow ground water are reviewed in detail

in the RI report that accompanies this 1isk assessment.
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Chemicals of concern in soils of the Elevated and At-Grade Sections of the [-880
Corridor were conservatively selected by comparison of the maximum detected
concentration of each chemical to USEPA Region IX residential preliminary remediation
goals (PRGs). Surface soil (0 to 1 foot depths} and surface/subsurface soils (0 to 5 feet
depths) were given separate consideration due to differences in the potential for human
contact with surface and subsurface soils. Maximum detected soil concentrations of the
following chemicals in I-880 Corridor soils exceeded their respective residential PRG

concentrations:
Chemicals of Concern-Elevated Section Soils
Volatile organic chemicals Polynuclear aromatic hydrocarbons Metals
1,2-Dibromoethane (subsurface soils  Benzo(a)pyrene Lead
only) Benzo(b)fluoranthene
Indeno{1,2,3-cd)pyrene
Chemiceals of Concern-At-Grade Section Soils
Polynuclear aromatic hydrocarbons Metals
Benzo(a)anthracene Lead
Benzo(a)pyrene
Benzo(b)finoranthene
Dibenz(a,h)anthracene

Indenof1,2,3-cd)pyrene

In addition to the above chemicals that exceeded residential PRGs, total petroleum
hydrocartbons (TPH) detected in soil and characterized as gasoline (low boiling
hydrocarbon fraction similar to gasoline; TPH-gasoline), diesel (mid-boiling hydrocarbon
fraction similar to diesel; TPH-diesel), and motor oil or journal box oil (high-boiling
hydrocatrbon fraction similar to motor oil or journal box oil; TPH-motor oil or journal box

oil) were identified for further evaluation in the risk assessment.

Shallow ground water at the I-880 Corridor site is not likely potable. Thus, ingestion of
chemicals detected in ground water was not evaluated. However, volatilization of
chemicals from shallow ground water was considered to be a possible route of exposure.
Thus, all volatile chemicals (chemicals with Henryis Law constants of 1 x 10”° or greater
and a vapor pressure of 0.001 mm Hg or greater) detected in ground water were

congidered for further evaluation in the risk assessment.
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Possible pathways of the human exposure to the chemicals of concern in soil and shallow
ground water in the future I-880 Corridor were evaluated under conditions that will exist
after the freeway is built. The exposure assumptions used to evaluate human health risk
are based on a workplan submitted to DTSC (IC, 1995) and comments received from
DTSC regarding the workplan (DTSC, 1995) and the approved 1isk assessment for the
eastern portion of the former Bobo’s Junkyaid site (IC, 1995b; Geomatrix, 1995). The
Elevated Sections of the freeway were considered separately from the At-Grade Section
of the freeway since possible casual human exposure could occur to surface soils in the
Elevated Sections. Casual human exposure to surface soil in the At-Grade section of the
freeway will be prevented by pavement and its use as an active freeway.

For Elevated Sections of the freeway, two possible receptors were identified that may be
exposed to chemicals present in soil and shallow ground water. A child at play was
considered to be potentially exposed to the chemicals of concern in Elevated Section
surface soil (0-1i depth) via ingestion, skin contact, and inhalation of affected dusts and
vapors. In addition, inhalation of the chemicals of concemn volatilizing from shallow
ground water through vadose zone soils was also assessed for a child at play in the
Elevated Sections of the I-880 Corridor site. The child at play was assumed to be exposed
to the chemicals of concern in surface soil and shallow ground water for 36 days per year
for 7 years. In addition, a utility worker was also assumed to be exposed to the chemicals
of concern in surface/subsurface soils (0-5°) by the ingestion, skin contact, and inhalation
routes of exposure in the Elevated Sections of the freeway. Due to the possibility that
shallow ground water may pool in excavated trenches, utility worker inhalation of
chemicals volatilizing from shallow ground water in the Elevated Sections was also
assessed. The utility worker was assumed to be exposed to the chemicals of concern in
soil and shallow ground water for 60 days (5 days per week for 12 weeks).

Secondly, utility worker exposure to the chemicals of concern in surface/subsurface soils
in the At Grade Section of the I-880 Corridor site by the ingestion, skin contact, and
inhalation routes of exposure were also assessed. Utility workers were assumed to have
contact with surface/subsurface soils in the At-Grade Section as a result of road repair,
excavation of utility trenches, or from other ground intrusive activities. Like the utility
worker in the Elevated Sections of the freeway, the utility worker in the At-Grade Section
was assumed to inhale chemicals volatilizing from shallow ground water. Like the utility
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worker in the Elevated Section exposure scenario, the utility worker in the At-Grade

Section was assumed to be exposed to soil and shallow ground water for 60 days.

The child at play and the utility worker were assumed to be exposed to the chemicals of
concern in soils and shallow ground water in the absence of any measures designed to
protect against exposure (such as paving to prevent contact with soil or the use of
respirators or protective clothing by utility workers).

Conservative California Department of Toxic Substances Control (DTSC) and United
States Environmental Protection Agency (USEPA) exposure assumptions were used to
assess a childis and utility workeris exposure to the chemicals of concern in soil and
shallow ground water. The 95% upper confidence limit (UCL) on the arithmetic mean
concentration was used as the exposure point concentration for chemicals in soil in the
Elevated and At-Grade Sections. Because the Elevated Sections are separated into North
and South Sections, the higher of the 95% UCLs calculated for the North and South
Sections was used as the exposure point concentration for Elevated Section soils.
Maximum detected concentrations of the volatile chemicals of concern in shallow ground
water were used to assess exposure and risk for the child at play and the utility worker.

USEPA reference doses and DTSC and USEPA slope factors were used to assess
potential noncarcinogenic and carcinogenic effects associated with chemical exposure.

Calculated noncancer health risks for the child at play (Elevated Sections only) and utility
worker (Elevated and At Grade Sections) exposed to soil and chemicals volatilizing from
shallow ground water were below one, indicating that exposure to soil and shallow
ground water in the Elevated and At Grade Sections is unlikely to pose noncancer health

risks.

As determined by calculating hazard indices, a child at play and a utility worker are
unlikely to experience adverse health effects due to ingestion, dermal contact, and
inhalation of chemicals in Elevated Section soils. The summed hazard indices for the
ingestion, dermal contact, and inhalation exposure pathways for the child at play exposed
to Elevated Section surface soils and the utility worker exposed to surface and subsurface
soils in the Elevated Section are 0.022 and 0.021, respectively.
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Similarly, a utility worker exposed to soils underneath the paved At Grade Section is
unlikely to experience noncancer health effects. The summed hazard index for the
ingestion, dermal contact, and inhalation exposure pathways is 0.0073.

The hazard index calculated for the child at play resulting from inhalation of chemicals
released from shallow ground water in the Elevated Sections was acceptably low
(0.0022). Similarly, the utility worker inhaling volatile chemicals released from pooled
shallow ground water in excavated areas in the Elevated and At Grade Sections were also
below one (0.33 and 0.000049, respectively).

Theoretical lifetime cancer risks calculated for the child at play exposed to chemicals in
Elevated Section surface soils, the wutility worker exposed to chemicals in Elevated
Section surface and subsurface soils, and the utility worker exposed to chemicals in At
Grade Section soils were 1 E-07, 5 E-07, and 4 E-07, respectively. These calculated
theoretical lifetime cancer risks are at or below the most conservative lifetime cancer risk
level in the range of theoretical lifetime cancer risks considered by the USEPA to be safe
and protective of public heaith (1E-04 to 1E-06).

Theoretical lifetime cancer risk calculated for the child at play resulting from inhalation
of volatile chemicals released from shallow ground water in Elevated Sections was 2 E-
09. Theoretical lifetime cancer risks calculated for utility workers inhaling volatile
chemicals released from shallow ground water in the Elevated and At Grade Sections are
1 E-07 and 3 E-08. These calculated theoretical lifetime cancer risks are below the most
conservative lifetime cancer risk level in the range of theoretical lifetime cancer risks
considered by the USEPA to be safe and protective of public health (1E-04 to 1E-06).

Risk posed by exposure to lead in soil was evaluated using the DTSCis lead exposure
model. For the child at play, the higher of the 95% UCL on the arithmetic mean of the
soil lead concentration of the North and South Elevated Sections (605 mg/kg; South
Elevated Section) was used to perform the lead exposure calculation. Using the higher of
the 95% UCL of the two sections was considered to be a more conservative approach to
assessing risk to a child. The calculated blood lead concentrations associated with a
child's exposure to 605 mg/kg lead in soil for 3 days per week were 3.4, 5.3, 6.0, 6.9, and
7.6 pg/dL for the 50th, 90th, 95th, 98th, and 99th percentile values, respectively. These
concentrations are all below the DTSC's blood lead concentration of concern of 10 pug/dL,
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indicating that a child's exposure to surface soil in the Elevated Sections of the I-880

Cotridor is unlikely to result in overexposure to lead.

Using the DTSC leadspread model, the calculated 50th, 90th, 95th, 98th, and 99th
percentile blood lead concentrations for a utility worker exposed to surface and
subsurface soils containing an average of 361 mg/kg lead (higher 95% UCL value for
surface and subsutface soils from Elevated vs. At-Grade Sections) were 2.6, 4.0, 4.5, 5.2
and 5.8 pg/dL, respectively. Based on these calculations, utility worker exposure to lead
in surface and subsurface soils is unlikely to result in a blood lead concentration that
would exceed 10 pg/dL or a blood lead standard (40 pg/dL) or health protection goal (30
pg/dL) in CCR Title 8 B 1532.1, the State of California Lead in Construction standard.

There are no universally accepted procedures established for assessing the risks posed by
petroleum hydrocarbons in soil or ground water. As recommended by DTSC, risks posed
by petrolenm hydrocarbon mixtures and indicator chemicals of petroleum hydrocarbons
(such as benzene, ethylbenzene, toluene, xylenes, and PNAs) were assessed using three
different methods. These methods are the Ametican Society for Testing and Materials
method (ASTM method), the American Petroleum Institute Risk/Exposure Assessment
Decision Support System method (API DSS method), and the Massachusetts Department
of Environmental Protection Development of a Health-Based Alternative to the Total
Petroleum Hydrocarbon (TPH) Parameter method (MDEP method). The ASTM and API
DSS method deal specificaily with selected indicator chemicals of petroleum
hydrocarbons, The MDEP method evaluates the risks posed by petroleum hydrocarbons
by identifying a chemical surrogate for the different subfractions of petroleum

hydrocarbons present in gasoline, diesel fuel, and oil (motor oil and journal box oil).

The ASTM has calculated risk-based soil screening levels for benzene, ethylbenzene,
toluene, xylenes, and the PNAs benzo(a)pyrene and naphthalene in soil and ground water
for residential exposure conditions. Because residential exposure conditions are generally
recognized as providing the lowest risk-based soil and ground water concentrations for
these indicator chemicals, comparison of maximum detected concentrations of these
chemicals in soil and ground water at the 1-880 site to the ASTM risk-based levels is
highly conservative. The ASTM risk-based soil screening levels for benzene and
benzo(a)pyrene were also recalculated to reflect DTSC slope factors. Further, risk-based
values were also calculated for potentially carcinogenic PNAs other than benzo(a)pyrene.
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The results of the comparison of maximum detected soil concentrations of indicator
chemicals to ASTM residential screening level concentrations indicated that in Elevated
Section soils, benzo(a)pyrene and indeno(1,2,3-cd) pyrene cxceeded their respective
residential soil screening levels, In At-Grade Section soils, benzo(a)anthracene,
benzo(a)pyrene benzo(b)fluoranthene, dibenz(ah)anthracene and indeno(1,2,3-cd)pyrene
exceeded their respective residential screening level concentration. No chemical detected
in shallow ground water in either the Elevated or At-Grade Sections exceeded the
applicable ASTM residential risk-based screening level for indicator chemicals. As
discussed in Section 5.3.1, although the maximum detected concentrations of some
petroleum indicator chemicals in Elevated Sections soil and At-Grade Section soil
exceeded their respective ASTM residential risk based screening levels, these chemicals
were not expected to pose significant risk under I-880 Corridor site exposure conditions

(i.e., recreational/industrial).

The API DSS model was used to assess the risks of chemicals in soil detected at the I-880
Corridor site that are considered indicator chemicals for petroleum hydrocarbon mixtures.
Calculated overall hazard indices for exposure to these indicator chemicals in soils for the
ingestion, skin contact, and inhalation routes of exposure were 0.000022 and 0.028 for
the child and utility worker, respectively, in the Elevated Sections and 0.027 and for the
utility worker in the At Grade Section. These hazard indices are well below 1, indicating
that exposure to API DSS indicator chemicals at the 1-880 Corridor site is unlikely to be

associated with noncarcinogenic adverse health effects.

Theoretical lifetime cancer 1isks calculated for API DSS indicator chemicals were 1 E-06
and 2 E-07 for the child at play and the utility worker, respectively, in the Elevated
Sections and 1E-06 for the utility worker in the At Grade Section. These 1isks are at or
below the lower end of theoretical lifetime cancer risk 1ange considered by the USEPA to
be safe and protective of public health (1 E-06).

The MDEP method was used to evaluate possible health risks associated with exposure to
TPH-gasoline, TPH-diesel, and TPH-motor oil concentrations detected in surface and
subsurface soils for the child at play and the utility worker. In the absence of hydrocarbon
analyses specified by the MDEP, certain assumptions must be made with regard to the
types of hydrocarbons present in soils at the site in order to apply the MDEP methed. For
example, the reference dose established for the most toxic hydrocarbon fraction (0.03
mg/kg/day for the C9 to C32 aromatic/alkene fraction) was used to assess the risks posed
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by chronic exposure to TPH-gasoline, TPH-diesel, and TPH-motor oil in soil for the child
at play.

Because exposure was assumed to occur over a subchronic period of time (less than 7
years), a subchronic rteference dose of 0.3 mg/kg/day was used to assess the
noncarcinogenic risks posed by petroleum hydrocarbons in soil for the utility worker.

Overall hazard indices calculated for the child at play and the utility worker in the
Elevated Sections were 0.022 and 0.016, respectively, and for the utility worker in the At
Grade Section was 0.0073. These hazard indices indicate that exposure to TPH-gasoline,
TPH-diesel, TPH-motor oil, and journal box oil in soils is unlikely to be associated with
noncarcinogenic adverse health effects, particulatly since the maximum detected
concentrations of these petroleum hydrocarbons were used in calculating exposures.

In summary, assessment of potential health risks resulting from exposure to chemicals in
soil and shallow ground water at the I-880 Corridor site indicates that:

» A child at play and a utility worker exposed to chemicals in soil or shallow ground
water is unlikely to experience noncarcinogenic adverse health effects as a result of
calculated levels of exposure.

*  Overall theoretical lifetime cancer risks associated with soil exposure at the I-880 site
were 1 E-06 for the child at play and 5 E-07 for the utility worker in the Elevated
Sections and 4 E-Q7 for the utility worker in the At Grade Section. These theoretical
lifetime cancer risks are at or below the 1 E-06 (one in one million) to 1 E-04 (one in
ten thousand) target risk range USEPA considers safe and protective of public heaith.
Theoretical lifetime cancer risks posed by calculated levels of exposure to chemicals
detected in soils at the 1-880 site are primarily associated with PNAs.

+ Calculated blood lead concentrations for the child at play exposed to lead in surface
soil are below the 10 pg/dL level of concern for children, For the unprotected ufility
worker exposed to lead in surface and subsurface soil, blood lead concentrations are
unlikely to exceed the 10 pg/dL. This blood lead concentration is much less than the
30 pg/dL recommended limit and the blood lead concentrations of 40 to 49 pg/dL
that trigger medical monitoring and employee notification in the California Title 8, B
1532 Lead in Construction standard.

+ EBxposwre fo petroleum hydrocarbons or indicator. chemicals of petroleum
hydrocarbons is unlikely to result in noncarcinogenic health effects or theoretical
lifetime cancer risks above 1 E-06 for the child at play or the utility worker.
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1.0 INTRODUCTION
11 Objectives

This 1isk assessment has been prepared on behalf of the Southern Pacific Transportation
Company (SPTCo) by Terranext (formerly Industrial Compliance), and responds to
Section 5.2.2(b) of the Imminent or Substantial Endangerment (J&/SE} Order No. 93-94-
018 (the Order) issued to SPTCo by the California Envitonmental Protection Agency -
Department of Toxic Substances Control (DTSC) on June 20, 1994, The methods used in
preparing this risk assessment are based on a risk assessment workplan submitted to
DTSC (IC, 1995a), comments received from DTSC regarding the workplan (DTSC,
1995), and the former Bobo’s Junkyard Site risk assessment which was approved by
DTSC January 26, 1996,

The objectives of this risk assessment are to evaluate possible human health risks that
may be associated with chemicals detected in soil and groundwater on the 75-acre
property transferred from SPTCo to the California Department of Transportation
(Caltrans) (referred to as “I-880 Realignment Corridor™). It should be noted that this risk
assessment addresses potential human exposures to chemicals in soil and ground water
that could occur after reconstruction of the I-880 freeway is completed as per
SPTCo/Caltrans agreement (Attachment A) This risk assessment also does not address
possible environmental impacts that may result from the freeway itself such as noise or
vehicular exhaust. Caltrans will address human health risks resulting from exposure
conditions that may occur during construction of the realigned 1-880 fieeway.

This risk assessment has been prepared in conjunction with and is intended to be a
portion of the remedial investigation (RI) report for the I-880 Realignment Corridor
property (this volume). As such, the descriptions, figures, and tables presented elsewhere
in the RI report are necessary for a proper understanding of the results of the risk

assessment.

It should be noted that this risk assessment does not include selected parcels transferred
from SPTCo to Caltrans (the former Bobo’s Junkyard area and several other parcels
located along Third Street). The former Bobo’s Junkyard area has been designated an
operable unit and human health risks associated with the eastern half of Bobo’s Junkyard
were previously addressed in risk assessments prepared by Tetra Tech, consultant to
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Caltrans (construction phase; Tetra Tech, 1996a), and Terranext (post-construction;
Geomatrix, 1995). DTSC previously has approved both of these risk assessments. As
agreed in a 31 March 1995 meeting among representatives of DTSC, SPTCo, Terranext,
Geomatrix, Caltrans and Environmental Solutions (consultant to Caltrans), health risk
associated with the Prescott Park parcels (including the western half of Bobo’s Junkyard)
will be addressed by Caltrans and its consultant, A draft 1isk assessment of the proposed
South Prescott Park area was prepared by Tetra Tech and submitted to Caltrans on May
28, 1996 (Tetra Tech, 1996b). The areas included in the I-880 Realignment Corridor that
are addressed herein, as well as those areas previously evaluated (former Bobo’s
Junkyard Operable Unit and the South Prescott Park area) are shown in Figure 2 of the RI

report.
1.2 Site Investigative History

The site is sitnated in west Oakland, California, and consists of property (approximately
75 acres) sold by SPTCo to CalTrans for the I-880 realignment corridor. These
properties were formerly part of the SPTCo West Oakland Yard and the Desert Rail Yard.
Additionally, the site included an approximately 2-acre parcel known as Bobo's Junkyard
that was the subject of a separate risk assessment (IC, 1995b) as described above. .

The site is located in an industrial area of west Oakland. The topography is flat, and the
site is approximately 3300 feet east of the San Francisco Bay at its closest point. The
surrounding facilities include the QOakland Naval Supply Center to the west, Port of
Oakland operations to the west and south, and the Oakland Army Terminal to the south.
Résidential neighborhoods are within 600 feet of the site to the east Based on 1990
census information, 6,457 people live within a 1-mile radius of the site (DTSC, 1994)

The current construction plans for the I-880 freeway across the former SPTCo property
consist of two elevated sections (Elevated Sections) and an at-grade section (At-Grade
Section). In addition, Seventh Street will be sub-grade, or depressed, as it crosses under
the new alignment of the I-880 freeway. These areas are identified in Figure 2 of the R1
report and other documents submitted by Geomatrix.

The risk assessment primarily uses soil and ground water data collected during two
previous investigations conducted by CH2ZMHill and Industrial Compliance and data

collected by Geomatrix during the RI. Soil and ground water samples have been
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analyzed for petroleum hydrocarbons, aromatic and aliphatic volatile organic chemicals
{VOCs), polynuclear aromatic chemicals (PNAs), metals, and pesticides/PCBs. Results
from these samples are summarized in Section 4 of the RI report. For the purposes of the
risk assessment, data were combined into two main designations - “Elevated Sections™
and “At-Grade Section”.
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2.0 IDENTIFICATION OF THE CHEMICALS OF CONCERN

The purpose of this section of the risk assessment is to determine the chemicals in soil
and ground water that will be considered in the risk assessment. Soil and ground water
data used in this risk assessment are from site investigations conducted from 1990 to
1995 by CH2MHill, Industrial Compliance and Geomatrix These site investigations are
summarized in greater detail elsewhere in the RI report (this volume).. Data fiom these
investigations are summarized for risk assessment purposes in Table 2-1 for surface soil
(0-1° depth)--Elevated Sections, Table 2-2 for subsurface soil (1-5° depth)--Elevated
Sections, Tables 2-3 and 2-4 for surface and subsurface soils (0-5° depths)--Elevated
Sections and At Grade Section, respectively, and Tables 2-8 and 2-9 for shallow ground
water--Elevated Sections and At Grade Sections, respectively. While a child-at-play was
assumed to be exposed to only surface soil in the Elevated Sections, as discussed in
Section 3, a utility worker was assumed to be exposed to both surface and subsurface soil
during trenching activities in both the Elevated Sections and the At Grade Section.
Therefore, surface and subsurface soil data were combined to assess exposure to
chemicals in soil for a utility worker for the Elevated Sections and At Grade Section
(Tables 2-3 and 2-4 respectively).

In accordance with the risk assessment workplan and comments received from the DTSC,
the chemicals of concern in soil for the [-880 Corridor are determined based on a
comparison to residential preliminary remediation goals (PRGs) published by USEPA
Region IX (USEPA, 1995). The USEPA directs that if chemicals are detected
infrequently, ¢.g., in less than 5% of samples collected from one or more environmental
medium, it may be eliminated if it is considered to be an artifact of cross-contamination
rather than related to the facility (USEPA, 19892). Conservatively, chemicals in surface
soils or subsurface soils are eliminated from this risk assessment only if the maximum
detected concentration of the chemical in soil does not exceed the USEPA Region IX
residential PRG.

This screening procedure should be considered quite conservative for two reasons. First,
comparison of the maximum detected concentration is likely fo exaggerate actual human
exposure and risk due to the chemical in soil. Human exposure is better represented by
incorporating all site soil data representing arcas of both high and low concentrations of
the chemical of concern. Secondly, the residential PRG accounts for exposure conditions
that are associated with long-term residential exposure to soil. The USEPA Region IX
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residential PRGs assume that individuals will be exposed to soil 350 days per year for 30
years. Given the intended future use of the [-880 Corridor, it is more appropriate to
compare chemical concentrations in site soils to industrial PRGs since the site will not be
used for any residential use. However, to be very conservative, the residential PRG was
used for eliminating chemicals from the risk assessment. Comparisons of the maximum
detected soil concentrations to the USEPA Region IX residential and industrial PRGs are
presented in Tables 2-5 and 2-6 for the Elevated Sections and in Table 2-7 for the At
Grade Section.

In keeping with USEPA guidance, concentrations of inorganic constituents in Corridor
soils were compared to average background concentrations of the constituent in Bay area
soils. The USEPA (USEPA, 1989a) states that: “If inorganic chemicals are present at the
site at naturally occurring levels, they may be eliminated from the quantitative risk
assessment.” Information concerning naturally present concentrations of inorganic
constituents in soil is available for Bay area locations including San Leandro, northermn
Santa Clara County, Union City, and Hercules. Average soil metal concentrations for
these Bay area locations are summarized in Table 19 of the RI report (this volume).
Metals that exceeded PRGs were compared to average detected concentrations for Bay
area locations. If the average detected metal concentration in Corridor soils was similar to
the Bay area locations presented in Table 19 of the RI report, the metal was eliminated
from the risk assessment in accordance with USEPA guidance.

Although comparison to typical urban concentrations is not used as a screening criterion
in this risk assessment, comparison of chemical concentrations in site soils to typical
urban concentrations provides an important perspective to chemicals that are commonly
detected in urban soils. For example, lead and PNAs are known tc be present in elevated
concentration in urban soils (Bradley et al, 1994, ATSDR, 1993a, ATSDR, 1993b).
Historically, lead and PNAs have been present in automobile emissions, resulting in
elevated soil concentrations near roads and freeways, A summary of the findings of
Bradley et al. (1994) is presented in the table below.
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PNA Soil Concentrations in Urban New England Soil”

Reported PNA Concentrations for Urban New England Soils

Minimum Maximum Arithmetic  Upper95% b
PNA detect detect Imean interval ?;ec:uet:;cy
| (mghg)  (mgkg) (mg/kg) (mghkg) O oereeton
2-Methylnaphthalene 0.017 .64 0151 0.173 19 [/ 62
Acenaphthene 0.024 034 0201 0.306 30 / 62
Acenaphthylene G018 I 10 6.173 0208 24 [/ 62
Anthracene 0.029 5.70 0.351 0.535 54 / 62
Benzo(a)anthracene 0048 15.00 i 319 1.858 58 [/ 62
Benzo(a)pyrene 0.040 13.00 1.323 1816 57 / 62
Benzo(b)fluoranthene 0.049 12.00 1435 1973 55 1 62
Benzo{g,h,i)perylene 0 200 5.90 0891 1.195 36 [/ 62
Benzo(k)fluoranthene 0043 25.00 1.681 2522 59 [/ 62
Chrysene 0.038 21.00 1.841 2693 60 / 62
Dibenzo(a,h)anthracene 0020 2.90 0388 0.521 32 / 62
Fluoranthene 110 39.00 3047 4444 60 /[ 62
Fluorene 0.022 330 0214 0317 s /62
Indeno(},2,3-c,d)pyrene 0.093 6.00 0987 1.293 43 7 62
Naphthalene 0.018 0.66 0.125 0149 35 [ 62
Phenanthrene 0.071 36.00 1.838 2982 61 [/ 62
Pyrene 0.082 11.00 2.398 2.945 61 { 62

Adapted from Bradley et al. (1994)
a Surface soil = 0-17 depth
b Frequency of detection = number detected/number samples.

Studies of PNA concentrations in soils for California sites are also available for
comparison, For example, Ecology and Environment reported that total PNA
concentrations in background soils at the Midway Village portion of the Midway-
Bayshore site range from 0.02 to 1.03 mg/kg (Ecology and Environment, 1993). PNAs
were detected in 17 out of 19 background samples.

The procedure used to identify the chemicals of concern in soil and shallow groundwater
for the I-880 Corridor is presented below.

2.1 Chemicals of Concern in Elevated Sections Seils

2.1.1 Surface Soil (0-1° Depth)

Chemicals detected in surface or near surface soils (0-1° depth) were considered
separately from soil samples collected at greater depths (1°-5°). Following construction of

the freeway, human contact with soils in the I-880 Corridor would likely be limited to
soils beneath the elevated portions of the freeway. Soil data from 1’ to 5 depths are
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reviewed in Section 2.1.2 for the purpose of assessing possible human exposure to
surface and subsurface soils as a result of excavation or other ground-intrusive activity.

2.1.1.1 Volatile Organic Chemicals (VOCs)

As presented in Table 2-1, (VOCs) were detected in surface soil in the Elevated Sections
of the I-880 Corridor. Based on a comparison to USEPA Region IX PRGs (Table 2-5), no
VOC was present at a concentration sufficient to warrant further evaluation in the risk

assessment as a chemical of concern.
2.1.1.2 Polynuclear Aromatic Hydrocarbons (PNAs)

Seven PNAs were detected in surface soils (Table 2-1). PRGs are established for six of
the seven detected PNAs. Only the maximum detected concentrations of benzo(a)pyrene,
benzo(b)fluoranthene, and indeno(1,2,3-c,d)pyrene exceeded residential PRGs (Table 2-
5). There are no PRGs for benzo(g,h,i)perylene. Benzo(g,h,i)perylene is not considered to
be a potential carcinogen by the State of California or the USEPA. The lowest (most
conservative} PRG for a noncarcinogenic PNA is 2,000 mg/kg (pyrene). The maximum
detected concentration of benzo(g,h,i)perylene (2.5 mg/kg) is 800 times lower than this
value, indicating that benzo(g,h,i)perylene is unlikely to contribute significantly to the
noncarcinogenic risks for the I-880 Corridor. For this reason, benzo(g,h,i)perylene was
eliminated as a chemical of concern. PNAs detected at concentrations less than PRGs
were eliminated from further consideration as potential chemicals of concern.

As a result of both anthropogenic and natural sources, PNAs are ubiquitous in soil. The
highest concentrations of PNAs in soil are detected in urban versus agricultural or rural
soils. As described in Section 4.3.1 of the RI report, PNAs (which were primarily
detected in shallow soil) do not appear to be associated with petroleum hydrocarbons at
the site (which were primarily detected in deeper soil), but may be associated with the
site’s location in an urban setting. Despite the suggestion that PNAs detected in I-880
Corridor soils are similar to concentrations typically detected in urban soils,
benzo(a)pyrene, benzo(b)fluoranthene and indeno(1,2,3-cd)pyrene were conservatively
retained as chemicals of concern for the Elevated Sections because local empirically-

detived off-site reference concentrations were not available.
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2.1.1.3 Petroleum hydrocarbons

Petroleum hydrocatbons have been characterized using several different analytical
methods, resulting in reports of different “mixtures” of petroleum at the site. These
differences relate primarily to the method of analysis and quantitation, the chemical
composition of the petroleum product released (i.e., diesel fuel, gasoline, and motor oil),
and the degree to which the product has undergone weathering. The process of
weathering results in the selective loss of the most water-soluble, volatile, and degradable
components of petioleum. Thus, petroleum found in the environment is chemically
different from the original petroleum product. Further, analyses used for “total
petroleum” quantitation do not identify the product present in the sample.

Based on the methods of analyses, which included gas chromatography (GC), gas
chromatography/mass spectrometry (GC/MS), and non-specific gravimetric tests,
petroleum hydrocarbons detected at the site includes very little of the low-boiling (e.g.,
gasoline) fraction; the majority of petroleum hydrocarbons detected represent the mid-
boiling (e g., diesel) and high-boiling (e.g., motor oil) fractions. Petroleum hydrocarbons
were evaluated according to the fresh standard against which they are quantified. While
some detections of petroleum hydrocarbons did not completely match the standard by
which they were quantified, they were treated herein as though they were the material
against which they were quantified because the quantified fraction likely has similar
toxicological properties as the standards. The interpretation of petroleum hydrocarbon
analyses is discussed in greater detail in Section 4.1.1 of the RI report.

Residential PRGs have not been developed for petroleum hydrocartbon mixtures because
of their complexity and the effects of weathering on their composition. As such, all
petroleum hydrocarbon detections described as journal box oil (JB-oil), TPH-diesel,
TPH-gasoline, and TPH-motor oil are carried through the 1isk assessment for further

evaluation.

Oil and grease and total recoverable petroleum hydrocarbons are widely regarded as
“screening” type analyses and provide no information useful to the assessment of risk
(MDEP, 1994). As such, these analyses are not used in the risk assessment and are
presented in Tables 2-1, 2-2, 2-3, and 2-4 only for the sake of completeness.
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2.1.1.4 Metals

Of the 6 detected metals, only lead was retained as a chemical of concern in the Elevated
Section surface soils. Four metals (cadmium, total chromium, nickel, and zinc) were
eliminated from further consideration because the maximum detected concenirations were
below the residential PRGs. Arsenic and lead were detected at concentrations that
exceeded their respective PRGs (Table 2-5). Although the detected concentration of
arsenic exceeded the cancer-tisk based PRGs, it did not exceed the 22 mg/kg noncancer-
based residential PRG. As a second screening procedure, detected concentrations of
arsenic and lead were compared to Bay area background concentrations (see Table 19 of
the RI report).

Arsenic was eliminated as a chemical of concern in soil based on comparison to Bay area
background arsenic concentrations. The detected concentration of arsenic in Elevated
Section surface soils was 2.7 mg/kg. This concentration is comparable to average
detected soil arsenic concentrations in San Leandro (1.2 mg/kg), northern Santa Clara
County (2.9 mg/kg), Union City (8.5 mg/kg), and Hercules (8.3 mg/kg). For this reason,
arsenic was eliminated as a chemical of concern in Elevated Section surface soil (refer to
Table 19 in the RI report).

Lead was retained as a chemical of concern in Elevated Section surface soil based on
detection at concentrations greater than PRG levels (Table 2-5) and because the average
detected concentration of lead (318 mg/kg) was above the average lead concentration in
Bay area soils (see Table 19 of the RI report).

2.1.1.5 Summary of Chemicals of Concern in Elevated Section Surface Soils

The following chemicals were retained as chemicals of concemn for surface soils in the
Elevated Sections of the 1-880 Corridor.

Polynuclear aromatic hydrocarbons Petroleurn hydrocarbons Metals
Benzo{a)pyrene Low-boiling hydrocarbons (TPH- Lead
Benzo(b)fluoranthene gasoline)

Indeno(1,2,3-cd)pyrene Medium-boiling hydrocarbons

(TPH-diesel)
High-boiling hydrocarbons (TPH-
motor oil)
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As suggested in USEPA Region IX guidance (USEPA, 1995), chemicals eliminated as
chemicals of concern were further evaluated to ensure that elimination of these chemicals
as a group would not result in significant underestimation of risk. To evaluate this
possibility, eliminated chemicals were first segregated into groups of carcinogens and
noncarcinogens. The maximum detected concentration of a carcinogen was divided by its
respective PRG. The ratios of all carcinogens to their respective PRGs were then summed
and the sum multiplied by 10"°. The result was below 1 x 10, indicating that elimination
of these chemicals would not lead to significant underestimation of risk. For
noncarcinogens ecliminated as chemicals of concemn, the maximum detected soil
concentration was divided by the respective PRG. The sum of these ratios did not exceed
one, indicating that elimination of these noncarcinogenic chemicals would not lead to

significant underestimation of noncancer risk.
2.1.2 Subsurface Soils (1°-5’ Depth)
2.1.2.1 VOCs

Six VOCs were detected in 1°-5° depth soils in the Elevated Sections. Based on a
comparison to USEPA Region IX PRGs (Table 2-6), only 1 VOC, 1,2-dibromoethane,
was present at a concentration sufficient to warrant further evaluation in the 1isk
assessment as a chemical of concern. For this reason, only 1,2-dibromoethane was
retained as a chemical of concern for subsurface soils in the Elevated Sections.

2.1.2.2 Polynuclear Aromatic Hydrocarbons

Four PNAs were detected in subsurface soils (Table 2-2). Of the four PNAs detected,
only the maximum concentration of benzo[a]pyrene exceeded the residential PRG,
therefore it was retained as a chemical of concemn in subsurface soil in the Elevated

Section

2.1.2.3 Petroleum Hydrocarbons

As discussed in Section 2.1.3, petroleum hydrocarbons in soil samples were measured
using several different analytical methods, none of which provide identification of the
product released. Detections include hydrocarbons in the low, middle and high-boiling

fractions. As stated earlier, residential PRGs have not been developed for petroleum
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hydrocarbon mixtures. For this reason, all petroleum hydrocarbons detected in subsurface
soils are carried through the risk assessment for further evaluation. As discussed in
Section 2.1.3, oil and grease and total recoverable petroleum hydrocarbons were not
considered further in the risk assessment because these analyses are considered to provide
only screening level data and are thus not suitable for risk assessment purposes.

2.1.2.4 Pesticides/PCBs

Two pesticides, 4,4°-DDE and 4,4’-DDT were detected in subsurface soil from the
Elevated Sections. Based on a comparison to USEPA Region IX PRGs (Table 2-5), both
chemicals were eliminated as chemicals of concern in subsurface soils from the Elevated

Sections.
2.1.2.5 Metals

Six metals were detected in subsurface soil from the Elevated Sections of the I-880
Corridor, With the exception of arsenic and lead, maximum detected concentrations of
metals in subsurface soils were lower than their USEPA Region IX residential PRGs.

For reasons similar to those discussed in Section 2.1.1.4 of this report, arsenic was
eliminated as a chemical of concern in Elevated Section subsurface soils. Although soil
arsenic concentrations in Elevated Section subsurface soils exceeded cancer-based PRGs
(Table 2-7), arsenic was eliminated as a chemical of concern based on a comparison of
the average detected concentration of arsenic in Elevated Section subsurface soils (5.8
mg/kg) to Bay area soils (1.2 mg/kg to 8.5 mg/kg; see Table 19 of the RI report).

Based on exceedance of the residential PRG and Bay area background soil lead

concentrations, lead was retained as a chemical of concern in subsurface soils in the
Elevated Sections of the I-880 Coridor.
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2.1.2.6 Summary of Chemicals of Concern in Subsurface Elevated Sections Soils
(1°-5° Depth)

The following chemicals were retained as chemicals of concern for subsurface soils in the
Elevated Sections of the I-880 Corndor.

Volatile organic Polynuclear aromatic Petroleum Metals
chemicals hydrocarbons hydrocarbons

1,2-Dibromocthane Benzo(a)pyrene Low-boiling Lead

hydrocarbons (TPH-
gasoline)

Medium-boiling
hydrocarbons (TPH-
diesel)

High-boiling
hydrocarbons (TPH-
motor oil}

Using the procedure described in Section 2.1.1 5, eliminated chemicals were screened to
ensure that elimination of these chemicals as a group would not lead to significant
underestimation of carcinogenic or noncarcinogenic risk. Summed theoretical lifetime
cancer risk for the eliminated carcinogens was less than 1 x 10, The hazard index for
eliminated noncarcinogens was below one. These calculations indicated that significant
risk underestimation would not result from elimination of these chemicals as chemicals of

concern.
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2.1.3 Summary of Chemicals of Concern in Surface and Subsurface Elevated
Sections Soils (0°-5° Depth)

Chemicals of concern detected in surface (0-1") and subsurface (greater than one-foot in
depth) soil for Elevated Sections are summarized below:

Volatile organic Polynuclear aromatic Petroleum
chemicals hydrocarbons hydrocarbons Metals
1,2-Dibromoethane Benzo(a)pyrene Low-boiling Lead
Benzo(b)fluoranthene hydrocarbons (TPH-
Indeno(1,2,3-cd)pyrene gasoline)
Medium-boiling
hydrocarbons (TPH-
diesel)
High-boiling
hydrocarbons (TPH-
motor oil)
2.2 Chemicals of Concern in At Grade Section Soils

Unlike Elevated Sections soils, chemicals detected in surface (0-1°) and subsurface
{greater than 1-foot in depth) in At Grade Section soils were considered together. The At
Grade sections of the freeway will be paved, a condition that prevents human exposure to
chemicals in soil. Thus, unlike the Elevated Sections, there would be no opportunity for
human exposure to chemicals in soils in the At Grade sections of the freeway. However,
given the possibility that pavement may be removed during future utility work under the
freeway, utility worker exposure fo surface (0-17) and subsurface (deeper than 1%) soils
was considered. As such, no distinction is made between chemicals detected in surface
and subsurface soils detected in At Grade soils in the discussion below. At Grade section

soif data are summarized in Table 2-4.

221 VOCGCs

Analyses of samples of soils from the At Grade Sections of the I-880 Corridor showed 6
VOCs detected (Table 2-4). None of the detected VOC maximum concentrations

exceeded the USEPA Region IX residential PRGs (Table 2-7). For this reason, no VOCs
in the At Grade Sections of the I-880 Corridor were retained as chemicals of concern.
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2.2.2  Semivolatile Compounds and Polynuclear Aromatic Hydrocarbons

Only one semivolatile compound, bis(2-ethylhexyl)phthalate, was detected in soil from
the At Grade Sections of the I-880 Corridor. Although this chemical is a common
contaminant that is associated with laboratory or sampling equipment, it was compared to
residential PRGs for completeness. The maximum detected concentration was lower than
the USEPA Region IX residential PRG; therefore, bis(2-ethylhexyl)phthalate was

eliminated as a chemical of concern in At Grade soil.

Eight PNAs were detected in At Grade Section soil. Five of the eight PNAs were
detected at concentrations greater than the USEPA Region IX residential PRG and were
retained as chemicals of concern in At Grade Section soils. Benzo(k)fluoranthene and
chrysene maximum concentrations were below USEPA Region IX residential PRGs for
these two chemicals and were not considered as chemicals of concern. Only one PNA,
benzo(g,h,i)perylene, does not have a USEPA Region IX residential PRG.
Benzo(g,h,i)perylene is not considered to be a potential carcinogen by the State of
California or the USEPA. The lowest (most conservative) PRG for a noncarcinogenic
PNA 1s 2,000 mgkg (pyrenc). The maximum detected concentration of
benzo(g,h,i)perylene (1 mg/kg) is 2000 times lower than this value, indicating that
benzo(g,h,1)perylene is unlikely to contribute significantly to the noncarcinogenic risks
for the I-880 Corridor. For this reason, benzo(gh,i)perylene was eliminated as a

chemical of concern.
~22.3  Petroleum Hydrocarbons

As discussed in Section 2.1.3, petroleum hydrocarbons in soil samples were measured
using several different analytical methods, none of which provide identification of the
product released. Detections include hydrocarbons in the low, middle and high-boiling
fractions. As stated earlier, residential PRGs have not been developed for petroleum
hydrocarbon mixtures. For this reason, all petroleum hydrocarbons detected in soils in the
At Grade Section are cartied through the risk assessment for further evaluation. As
discussed in Section 2.1.3, oil and grease and total recoverable petroleum hydrocarbons
were not considered further in the risk assessment because these analyses are considered
to provide only screening level data and are thus not suitable for risk assessment

purposes.
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2.2.4 Metals

With the exception of arsenic, beryllium, and lead, maximum detected concentrations of
metals in At Grade soils were lower than their USEPA Region IX residential PRGs
(Table 2-7). In accordance with the screening procedure discussed in Section 2.0 of this
report, average detected concentrations of these metals were compared to average

background concentrations in Bay area soils.

Arsenic was eliminated as a chemical of concern in soil based on comparison to Bay area
background arsenic concentrations. The average detected concentration of arsenic in At
Grade Section soils was 4.7 mg/kg. This concentration is comparable to average detected
soil arsenic concentrations in San Leandro (1.2 mg/kg), northein Santa Clara County (2.9
mg/kg), Union City (8 5 mg/kg), and Hercules (8.3 mg/kg). For this reason, arsenic was
eliminated as a chemical of concern in At Grade Section soils {(refer to Table 19 in the RI

report).

Beryllium was detected in three of 20 At Grade soil samples at a maximum concentration
of 0.2 mg/kg This maximum concentration is below the average reported soil
concentrations of beryllium in Bay area locations such as San Leandro (0.4 mg/kg),
northern Santa Clara County (0.9 mg/kg), and Union City (0.5 mg/kg) (sec Table 19 of
the RI). Further, the maximum detected concentration is below the median (0 3 mg/kg)
and mean (0.4 mg/kg) beryllium concentrations reported for US soils (ATSDR, 1993)
and only slightly exceeds the 0.14 mg/kg USEPA Region IX residential PRG for
beryllium. Based on these comparisons to typical background concentrations of beryllium
in soil within the Greater Bay area, beryllium was eliminated as a chemical of concern for
At Grade section soils. Elimination of a chemical based on similarity to natural
background concentrations is in keeping with USEPA guidance (USEPA, 1989a).

Lead was retained as a chemical of concern in At Grade Section soils based on detection
at concentrations greater than the residential PRG and because the average detected
concentration exceeded average Bay area background soil lead concentrations (see Table
19 of the RI report).
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2.25  Summary of Chemicals of Concern in At Grade Section Soils (0°-5° Depth)

The following chemicals were retained as chemicals of concern for surface/subsuiface
soils in the At Grade Section of the I-880 Corridor.

Polynuclear aromatic hydrocarbons  Petroleum hydrocarbons Metals
Benzo{a)anthracene Low-boiling hydrocarbons {TPH- Lead
Benzo{a)pyrene gasoline)
Benzo(b)fluoranthene Medium-boiling hydrocarbons (TPH-
Dibenz(a,h)anthracene diesel)
Indeno(1,2,3-cd)pyrene High-boiling krydrocarbons (TPH-

motor oil)

Using the procedure described in Section 2.1.1.5, eliminated chemicals were screened to
ensure that elimination of these chemicals as a group would not lead to significant
underestimation of carcinogenic or noncarcinogenic risk. Summed theoretical lifetime
cancer risk for the eliminated carcinogens was less than 1 x 10, The hazard index for
eliminated noncarcinogens was below one. These calculations indicated that significant
risk underestimation would not result from elimination of these chemicals as chemicals of

concern.

2.3 Chemicals of Concern in Shallow Groundwater--Elevated Sections

All VOCs (i.e., chemicals with Henry's Law constants 1 x 107 or higher and a vapor
pressure of 0.001 mm Hg and greater (DTSC, 1994a)) detected in shallow groundwater in
the Elevated Sections of the I-880 Corridor (Table 2-8) were retained as chemicals of
concern for the risk assessment. Metals, Aroclor 1260 and non-VOCs detected in shallow
groundwater were eliminated as chemicals of concein in groundwater due to a lack of an
exposure pathway; shallow ground water is not potable and constituents in ground water
are not likely to migrate to a deeper drinking water aquifer (see Section 3.2).

24 Chemicals of Concern in Shallow Groundwater--At Grade Section

All volatile organic chemicals detected in shallow groundwater in the At Grade Section
of the 1-880 Corridor (Table 2-9) were retained as chemicals of concern for the risk

2-13 721157



assessment. Metals and non-volatile organic chemicals detected in shallow groundwater
were eliminated as chemmcals of concern in groundwater due to a lack of an exposure
pathway (see Section 3 2).

2-14 121797



Table 2-1 Data Summary Elevated Sections Surface Soil

Number of times detected/

Detected Concentrations (mg/kg)

Range of Detection Limits (mg/kg)

Chemical Number of times analyzed Average  Minimum Maximum | Median _ Minimum Maximum
Velatile organic chemicals

Benzene 17121 na na 1.3E-02 5E-03 SE-03 5E-03
Toluene 19 7 121 6.0E-02 6E-03 3.7E-01 SE-03 S5E-03 5E-03
XKylenes (total) 8 /109 1.2E-02 5E-03 2.2E-02 5E-03 5E-03 5E-03
Polynuclear aromatic hydrocarbons

Benzo(a)anthracene 2/10 1.5E-01 1.4E-01 1.68-01 2E-01 6E-02 SE-01
Benzo(a)pyrene 4 /10 3.9E-01 3.2E-01 5.4E-01 2.7E-01 6E-(2 5E-01
Benzo(b){luoranthene 5710 3.3E-01 1.1E-01 7.8E-01 2E-01 6E-02 3.3E-01
Benzo(g,h,i)perylene 1/10 na na 2.5E+00 1E+00 3.3E-01 1B+00
Benzo(k)fluoranthene 3/10 1.4B-01 1.4E-01 1.4E-01 2E-01 6E-02 3.3E-01
Chrysene 41710 2.5E-01 1.7E-01 3E-01 3.3E-01 6E-02 5E-01
deno(1,2,3-cd)pyrene 4/10 TE-61 2.7E-01 1.9E+00 1.5E-01 6E-02 3.3E-01
Metals

Arsenic 1/3 na na 2.7E+00 4,5E-01 3E-01 6E-01
Cadouum i/e 5.3E-01 4E-01 7E-01 5E-01 5E-01 5E-01
Chrormium, Total 6/6 2.88E+01  2.04E+01 4.17E+01 na na na
Lead 116 / 116 3.18E+02  4.8E+00 1.2E+04 na na na
Nickel 6/6 4,08E+01 2.86B+01  5.57E+01 na na na
Zinc 6/6 6E+01 3.65E+01 1.11E+02 na na na
Petroleum hydrocarbons

TPH-Diesel 4/ 114 1E+)1 1E+01 2E+01 SE+00 5E+00 1E+01
TPH-Gasoline /113 na na 2E+00 1E+00 1E+00 1E+00
TPH-Motor oil 105 / 110 2.69E402  L1E+01 2.1E+03 1E+01 1E+01 SE+02
0il & Grease 3/3 3E+H04 2E+03 5E+04 na na na

na - not applicable
5.0E-3 is read 0.003




Table 2-2 Data Summary Elevated Sections Subsurface Soil

Number of times detected/

Detected Concentrations (mg/kg)

Range of Detection Limits {mg/kg)

Chemical Number of times analyzed Average  Minimum Maximum | Median  Minimum Maximum
Volatile organic chemicals

Benzene 8 /224 1.2E-02 3E-03 1.8E-02 5E-03 5E-03 1E+00
1,2-Dibromoethane (EDB) 37224 1.9E-02 14E-02 2.8E-02 5E-03 5E-03 1E+00
1,2-Dichloroethane 3 /224 7.4E-02 5E-03 2E-01 5E-03 5E-03 1E+00
Ethylbenzene 1/224 na na 3.3E-02 5E-03 5E-03 1E+00
Toluene 13 / 224 3E-02 8E-03 6.5B-02 5E-03 5E-03 1E+00
Xylenes (total) 11 /212 2E-02 6E-03 7.1E-02 5E-03 5E-03 1E+00
Polynuclear aromatic hydrocarbons

Benzo(a)pyrene 2/14 1.2E-01 1E-01 1.3E-01 6E-02 6E-02 1E+01
Benzo(b)fluoranthene 1/14 na na 8.7E-02 6E-02 6E-02 4E+00
Benzo{k)fluoranthene 1/14 na na 1E-01 6E-02 6E-02 4E+00
Naphthalene 1726 na na 4.9E+00 1E+00 5E-03 1E+02
Pesticides

4,4-DDE 2717 SE-03 9E-03 1E-03 1E-03 1E-03 2.7E-03
4,4-DDT 1 /17 na na 8E-03 5E-03 SE-03 8E-03
Metals

Arsenic 2/3 5.8E+00 2. TE+00 8.8E+00 3E-01 3E-01 3E-01
Cadmium 92 /120 6.6E-01 2E-01 2.5E+00 2E-01 2E-01 5E-01
Chromium, Total 116 /120 2.48+01 8E-01 5.7E+01 6E-01 6E-01 6E-01
Lead 297 [ 334 8.6E+01 1.2E+00 9.9E+02 3.6E+00 3.6E+00 3.6E+00
Nickel 117 /120 2A4E+01 1.7E+00 6.7E+01 1.6E+00 1.6E+00 1.6E+00
Zinc 120 / 120 7.51E+01 79E+00  6.48E+02 na na na
Petrolenm hydrocarbons

TPH-Diesel 17 7339 2.8E+02 4E+00 2E+03 5E+00 SE+00 2E+03
TPH-Gasoline 37340 6.3E+02 2.9E+00 1.7E+03 1E+00 1E+00 2E+02
TPH-Motor oil 135 7 214 3.1E+02 1E+01 4.8E+03 IE+)1 SE+00 5E+02
Journal box oil 142 na na 3.7E+02 S5E+01 5E+01 S5E+01

na - not applicable
5.0E-3 is read 0.005




Table 2-3 Data Summary
Elevated Sections Surface and Subsurface Soil

Number of times detected/

Detected Concentrations {mg/kg)

Range of Detection Limits (mg/kg)

Chemical Number of times analyzed Average  Minimum Maximum | Median  Minimum Maximum
Volatile organic chemicals

Benzene 9 /345 1.2E-02 5.0E-03 1.8E-02 5E-03 SE-03 1E+00
1,2-Dibromoethane (EDB) 3 /345 1.9E-02 1.4E-02 2.8E-02 5E-03 5E-03 1E+00
1,2-Dichloroethane 3 /345 TE-02 5E-03 2E-01 5E-03 5E-03 1E+00
Ethylbenzene 17345 na na 3.3E-02 5E-03 5E-03 1E+00
Toluene 32 / 345 S5E-02 6E-03 3.7E-01 SE-03 5E-03 LE+00
Xylenes (total) 19 / 321 2E-02 SE-03 7.1E-02 SE-03 5E-03 1E+00
Polynuclear aromatic hydrocarbons

Benzo(a)anthracene 2 /24 1.5E-01 1.4E-01 1.6E-01 8E-02 6E-02 1E+01
Benzo(a)pyrene 6/ 24 3E-01 1E-01 5.4E-01 6E-02 6E-02 1E+01
Benzo(b)luoranthene 6 /24 29E-01 8.7E-02 7.8E-01 6E-02 6E-02 4E+)0
Benzo(g,h,i)perylene 1724 na na 2.5E+00 1E+00 3.3E-01 1.6E+01
Benzo(k)fluoranthene 4 /24 1.3E-01 1E-01 1.4E-01 6E-02 6£-02 4B+00
Chrysene 4 /24 2.5E-01 1.7E-01 3E-01 1E-01 6E-02 1E+01
Indeno(1,2,3-cd)pyrene 4/ 24 7E-01 2.7E-01 1.9E+00 8E-02 6E-02 1E+01
Naphthalene 1/ 48 na na 4.9E+00 5E-03 5E-03 1E+02
Pesticides

4,4-DDE 2/23 5E-03 9E-03 1E-03 1E-03 1E-03 2E-02
4,4'-DDT 1723 na na 8E-03 5E-03 5E-03 1E-01
Metals

Arsenic 3/6 4.7E+00 2.7E+00 8.8E+00 3E-01 3E-01 6E-01
Cadmium 95 7 126 6.5E-01 2E-01 2.5E+00 2E-01 2E-01 5E-01
Chromium, Total 122 / 126 2.5E+01 8E-01 5.7E+01 6E-01 6E-01 6E-01
Lead 413 / 450 1.5E+0G2 1.2E+00 1.2E+04 3.68+00 3.6E+00 3.6EB-+00
Nickel 123 / 126 2.4E+01 1.7E+00 6.7E+01 1.6E+00 1.6E+00 1.6E+00
Zine 126 / 126 7.445+01  7.90E+00  6.48E+(2 na na na




Table 2-3 Data Summary
Elevated Sections Surface and Subsurface Soil

Number of times detected/

Detected Concentrations (mg/kg)

Range of Detection Limits (mg/kg)

Chemical Number of times analyzed Average Minimum Maximum | Median _ Minitum _Maximum
Pefroleum hydrocarbons

TPH-Diesel 21 / 453 2.1E+02 4E+00 2E+03 SE+00 5E+00 2E+03
TPH-Gasoline 4 / 453 4 8E+02 2E+00 1. 7E+03 1E+00 1EH)0 2E+02
TPH-Motor oil 240 / 324 2.9E+02 1E+H01 4.8E+03 1E+01 SE+00 S5E+02
Qil & Grease 5710 2.1E+04 6E+01 5.2E+04 SE+01 SE+D1 SE+D1
Journal box oil 1/3 na na 3. TEH02 5E+01 S5E+01 SE+01

na - not applicable
5.0E-3 is read 0.005




Table 2-4 Data Summary
At-Grade Sections Soil

Number of times detected/

Detected Concentrations {mg/kg)

Range of Detection Limits {mg/kg)

Chemical Number of times analyzed Average  Minimum Mazximum | Median _ Minimum Maximum
Volatile organic chemicals

Acetone 24} 24 3.12E-02 4E-03 2E-01 na na na
Methylene chloride 25 / 69 1.5E-02 6.0E-03 4,6E-02 5E-03 5E-03 SE-03
Methyi ethyl ketone (2-Butanone) 2/ 24 3.7E-02 3.5E-02 3.8E-02 iE-02 1E-02 1E-02
Tetrachloroethene 1/ 69 na na 1E-03 SE-03 SE-03 SE-03
Toluene 5774 2E-03 1E-03 3E-03 SE-03 5E-03 2E-01
Trichloreethene 1/ 69 na na 4.3E-02 5E-03 5E-03 5E-03
Semivolatile organic chemical

Bis(2-ethythexyl) phthalate 17/ 20 na na 1.7E-01 3.3E-01 3.3E8-01 3.3E-01
Polynuclear aromatic hydrocarbons

Benzo(a)anthracene 1/ 49 na na 1.1E+00 1.9E-01 1E-03 1E+Q0
Benzo(a)pyrene 5 7 49 6.3E-01 1.2E-01 2E+00 3.3E-01 6E-02 1E+00
Benzo(b){luoranthene 5 /49 4.5E-01 9.1E-02 1.3E+00 3.3E-01 6E-02 4E-01
Benzo(g,h,i)perylene 1/ 49 na na 1E+00 3.3E-01 1.7E-01 1.6E+00
Benzo(k)fluoranthene 3749 3.3E-01 7.1E-02 7.4E-01 2.7E-01 6E-02 4E-01
Chrysene 4 [ 49 1.9E-+00 43E-01 4 4E+00 3.3E-01 6E-02 1E+00
Dibenz(a,h)anthracene 1/ 49 na na 8.3E-01 3.3E-01 6E-02 4E+00
Indeno{1,2,3-cd)pyrene 4 /7 49 5.6E-01 2.6E-01 1.4E+00 3.3E-01 6E-02 LE+00
Metals

Antimony 10 / 20 2.38+00 1.7E+00 2.8E+00 1.6E+00 1.6E+00 1.6E+00
Arsenic 35 /35 2.8E+00 6.8E-01 1.7E+01 na na na
Barmum 20 /20 5.8E+0] 3.2E+0} 7.7E+01 na na na
Beryllium 372 2E-01 2E-01 2E-01 2E-01 2E-01 2E-01
Cadmium 93 / 117 8.7E-01 2E-01 5.9E+00 5E-01 2E-01 16+00
Chromium, Total 117 / 117 3.1E+01 3.8E+00 1.6E+02 na na na
Cobalit 20 / 20 6.2E+00 2.3E+00 7.8E+00 na na na
Copper 20 /20 1.2E+01 5.3E-+00 2.7E+01 na na na
Lead 101 / 117 1.6E+02 1.5E+00 1.7E+03 3.6E+00 3.6B-+00 SE+D0




Table 2-4 Data Summary
At-Grade Sections Soil

Number of times detected/

Detected Concentrations (mg/kg)

Range of Detection Limits (mg/kg)

Chemical Number of times analyzed Average  Minimum Maximum | Median _Minimum Maximuim
Manganese 20 / 20 1.4E+02 9.5E+01 1.9E+02 na na na
Mercury 1/ 20 na na 8E-02 0.6 0.6 0.6
Nickel 117 7 117 3.08E+01 29E+00  241E+02 na na na
Silver 10 /7 20 4,7E-01 2E-01 8E-01 2E-01 2E-01 2E-01
Thallium 1 /20 na na 1.8E-01 1.8E-01 1.8E-01 1.8E-01
Vanadium 20 / 20 2.53E+01  1.65E+01  3.43E+01 na na na
Zinc it7 /4 117 1L.11E+02  1.14E+01  9.02E+02 na na na
Petroleum hydrocarbons

TPH-Diesel 16 / 122 5.2E+01 1.8E+00 2.6E+02 1E+01 1E+00 1E+03
Journal box oil i5 / 56 6.6E+02 34E+01 6.2E+03 SE+01 5E+01 3E+02
Oil & Grease 4 /5 4.2E+03 4.2E+02 9.4E+03 3E+02 3E+02 3E+02

na - not applicable
5.0E-3 is read 0.005




Table 2-5 Comparison to Preliminary Remediation Goals-
Elevated Sections Surface Soil

Maximum Detected
Soil Concentration

EFA Re X

Industrial PRG  Residential PRG

Does the Maximum Detected
Soil Concentration Exceed the

Chemical (mg/kg) (mg/kp) USEPA Residential PRG?
Volatile organic chemicals

Benzene 130E-02 3 20EH)0 1 40E+00 no
Toluene 3.70E-01 2.80E+03 1 S0E+03 no
Xylenes {total) 2 20E-02 9 90E+02 9.90E+02 no
Polynuelear aromatic hydrocarbons

Benzo(a)anthracene L60E-01 2 60EHO0 6.10E-01 no
Benzo(a)pyrene 5 40E-01 2.60E-01 6.10E-02 «sYeges
Benzo(b)fluoranthene 7 80E-01 2 60E+00 6 10E-01 Yesges
Benzo(g,h,iyperylene 2 S0E+00 na na na
Benzo(k)fluoranthene 1 40E-01 2 60E+01 6 10E+00 no
Chrysene 3 GOE-01 2 40E+0] 2 40E+D] no
Indeno(1,2,3-cd)pyrene 1.90E+00 2.60E+00 6 10E-01 »*Yegee
Metals

Arsenic 2. JOE+00 *3 8E-01 *2 4EH00 *uYeses
Cadmium 7.00E-01 8.50E+02 3 80E+01 no
Chromium, Total 4 17E+01 4 50E+02 2 10E+H)2 no
Lead 1 20E+04 1.00E+03 4 00E+H)2 soYegee
Nickel 557E+H0L 3 40E+04 1 50E+H03 no
Zing 1.11E+HD2 1 00E+05 2 30E+04 no
Petroleum hydrocarbons

TPH-Diesel 1.70E+01 na na na
1PH-Gasoline 2 Q0E+HOG na na na
TPH-Motor oil 2 10E+03 na na na
0il & Grease 5.24B+H04 ng na na

na - not applicable; no PRG was available for comparison

5.0E-3 is read 0.005

*The cancer-based residential (038 mg/kg) and industrial PRGs (2 4 mg/kg) for arsenic are at or below background arsenic concentrations
for Bay area locations (see Table 19 of the RI report). For this reason, cancer-based PRGs were considered inappropriate for screening arsenic
concenirations in soil, Instead, the average arsenic concentration in soil was compared to Bay area background concentrations
Arsenic was eliminated as 2 chemical of concem on the basis of similarity to Bay area background concentrations (see Section 2 1.1 4 of this report).




Table 2-6 Comparison to Preliminary Remediation Goals-
Elevated Sections Surface and Subsurface Soils

Maximum Detected
Soil Concentration

USEPA Region IX

Industrial PRG  Residential PRG

Does the Maximum Detected
Sail Concentration Exceed the

Chemical (mg/kg) (mg/kg) USEPA Residential PRG?
Volatile organic chemicals
Benzene 1 80E-02 3 20E+H00 [ 40E+00 o
1,2-Dibromeethane (EDB) 2.30E-02 2.10E-02 5.10E-03 veYeges
1,2-Dichloroethane (EDC) 2.00E-01 9.80E-01 4 40E-01 no
Ethylbenzene 3.30E-02 6 90E+02 6 S0E+02 no
Toluene 3.70E-01 2.80E+03 1 90E+HD3 no
Xylenes (total) 2 .80E-(2 9 90E+02 990E+02 no
Polynuclear aromatic hydrocarbons
Benzo(a)anthracenc 1 60E-01 2.60E+00 6.10E-01 no
Benzo(a)pyrene 5.40E-01 2.60E-01 6.10E-02 Yesee
Benzo{b)fluoranthene 7.80E-01 260E+H00 6.10E-01 +Yeges
Benzo{g h,i)perylene 2 S5QE+H00 na na na
Benzo(K)luoranthene 1 40E-01 2 60E+H01 6.10E+00 no
Chrysene 3.00E-01 2 40E+D1 240EH} no
Indeno(1,2,3-cd)pyrene 1. 90E+HO0 2 60E+H00 6.10E-01 ++Yoges
Naphthalene 4.90E+00 8 00E+02 8 O0E+02 no
Pesticides

14, 4-DDE 1.00E-03 5 60E+00 1 30EH00 no
4.4-DDT 8.00E-03 5.60E+00 1.30E+00 no
Metals
Arsenic 8 B0E-+00 * *¥2 20E+3 no
Cadmium 2 50E+00 8 50E+02 3.80E+01 ne
Chromium, Total 5 T3EH)1 4 50E+02 2 10E+H02 no
Lead 1.20E+34 1.00E+03 4.00E+02 *sYese
Nicket 6.69E+01 3 40E+04 1.50E+03 no
Zinc 6.48E+02 1 00E+H5 2 30E+H04 no
Petroleum hydrocarbons
IPH-Diesel 2.00EH}3 na na na
TPH-Gasoline 1.70E+03 na na na
TPH-Motor oil 4 80E+H03 na na na
Qil & Grease 5 248+04 na na na
Journal box oil 3.70B+62 na na na

na - not applicable; no PRG was available for comparison

5.0B-3 is read 0005

*The cancer-based residential (0.38 mg/kg) and industrial PRGs (2 4 mg/kg) for arsenic are at or below background arsenic concentrations
for Bay area locations (see Table 19 of the Rl report) For this reason, cancer-based PRGs were considered inappropriate for screening arsenic

concentrations in soil Instead, the average arsenic concentration in soil was compared to Bay area background concentrations

Arsenic was eliminated as a chemical of concern on the basis of similarity to Bay area background concentrations




Table 2-7 Comparison to Preliminary Remediation Goals-

At Grade Sections Seil
[ PA ion Does the Maximum Detected
Maximum Detected Soil Concentration Exceed
Seil Concentration Industrial PRG  Residential PRG the USEPA Residential

Chemical (mg/kg) (mg/kg) PRG?
Volatile organic chemicals

Acetone 2.00E-01 8 40EH)3 2.00E+03 ne
Methylene chloride 4 60E-02 2 50E+01 1.10E-+01 no
Methy! ethyl ketone (2-Butanone) 3 80E-02 340E+H04 8.70E+03 no

Tetrachloroethene 1.00E-03 2 50E+01 7.00EHC ne
Toluene 3 00E-03 2 S0B+H)3 1 90E+03 no

Trichloroethene 430E-02 1.70E+01 7.10E+H00 no
Semivolatile organic chemical

Bis(2-cthyihexyl) phthalate 1.70E-01 1.40E+(2 3 20E+H0} no
Polynuclear aromatic hydrocarbons

Benzo(a)anthracene 1.16E+00 2.60E+00 6.10E-01 ssYeses
Benzo(a)pyrene 2 .00E+00 2.60E-01 6 10E-02 ssYesges
Benzo(b)fluoranthene 1 30E+H00 2 60EHI0 6 10E-01 *sYeges
Benzo(g,h,i)perylenc 1.00E+00 na na na
Benzo{k)fluoranthene 740E-01 2.60E+01 6 10E+00 no
Chrysene 4 40E+00 240E+01 2 40E+01 no
Dibenz(a h)anthracene 8.30E-01 2.60E-01 6.10E-02 *+Yesges
Indenc(1,2,3-cd)pyrene 1 40E+H00 2 60E+00 6 10E-01 seYeses
Metals

Antimoeny 2 B0EHO0 6.80E+02 3.10E+01 no
Arsenic 1.66E+H01 *3 80E-01 *2 40E+00 *eaYeges
Barium 7 12E+H01 1 00E+05 5.30E+H03 no
Beryllium 2 00E-01 1.10E+00 **] 40E-01 *¥eaYages
Cadmium 5.90E+00 8. 50E+02 3 80E+01 no
Chromium, Total 1 61E+H02 4.50E+H12 2.10E+02 no
Cobalit 7.80E+00 9 70E+04 4 60B+03 no
Copper 2 65EH)1 6.30E+H04 2. 80E+H)3 no
Lead 1 71E+03 1.00E+03 4 Q0E+02 ssYeges
Manganese 1.85E+02 7.80E+03 31 80E+02 no
Mercury 8 00E-02 5.10E+02 2 30E+01 no
Nickel 2 41E+02 3 40E+04 1 50E+03 no
Silver 8.00E-01 8.50E+03 3.80E+02 no
Thallivm 1 80E-0! 1.40E+02 6.10E+00 no
Vanadium 3.43E+01 1.20E+04 540E+02 no
Zinc 9 02E+02 1.00E+05 2 30E+Hu no
Petrolenm hydrocarbons

TPH-Diesel 2 60E+02 na na na
TPH-Gasoline 1.0GE+H00 na na na
Journal box oil 6.20E+03 na na na
Oil & Grease 9.428+03 na na na

na - not applicable; no PRG was available for comparison

5.0E-3 iz read 9005

*The cancer-based residential (0 38 mg/kg) and industrial PRGs (2.4 mg/kg) for arsenic are at or below background arsenic concentrations
for Bay area locations (see Table 19 of the RI report) For this reason, cancer-based PRGs were considered inappropriate for screening arsenic

concentrations in soil. Instead, the average arsenic concentration in soil was compared to Bay area background concentrations.

Arsenic was eliminated as a chemical of concern on the basis of similarity to Bay area background concentrations

(see Section 2 2.4 of this report).

**The cancer-hased residential PRG for beryllium (0.14 mg/kg) is below average background soil concentrations for the Bay arca

(sce Table 19 of the RI report). For this reason, cancer-based PRGs were considered inappropriate for screening beryllium

concentrations in soil Instead, the average beryllium concentration in soil was compared to Bay area background concentrations

Beryllium was eliminated as a chemical of concern on the basis of similarity to Bay area background concentrations.

(see Section 2.2 4 of this report}.




Table 2-8 Data Summary

Elevated Sections Groundwater

Detected Concentrations (ing/L) Range of Detection Limits (mg/L)

Number of times detected/
Chemical Numtber of times analyzed Average Minimum __ Maximum Median Minimum Maximum
Volatile organic chemicals
Butylbenzene (sec) i/ 96 na na 1.8E-02 1E-03 SE-04 SE-03
Butylbenzene (tert} if 9 na na 2.6E-02 1E-03 SE-04 5E-03
1,2-Dibromo-3-chloropropane (DBCP) 2/ 96 5.9E-03 5.9E-03 5.9E-03 1E-03 3.9E-04 5E-03
1,2-Dibromoethane (EDB) 2/ 9 5.8E-02 5.7E-02 5.9E-02 1E-03 3.3E-04 5E-03
1,2-Dichlorobenzene 27 9% 9E-02 1.9E-02 1.6EB-01 1E-03 SE-04 SE-03
1.4-Dichlorobenzene i/ 96 na na 2.8E-02 1E-03 5E-04 5E-03
1,2-Dichloroethane 27 96 2E-02 1.9E-02 2E-02 1E-03 5E-04 5E-03
Ethylbenzene 3/ 97 13E-02 8E-04 2.8B-02 1E-03 SE-04 SE-03
Isopropylbenzene 117 96 3.1E-01 3.0E-02 2.8E+00 1E-03 SE-04 SE-03
n-Propyl benzene i/ 96 na na 1.8E-02 1E-03 SE-04 SE-03
Styrene i/ 96 na na 2.5E-02 1E-03 5E-04 SE-03
Toluene 5/ 97 2.8E-02 3.4E-03 7.3E-02 1E-03 SE-04 5E-03
1,2.4-Trichlorobenzene i/ 96 na na B.6E-02 1E-03 SE-04 5E-03
1,2,4-Trimethylbenzene 1/ 96 na na 6.5E-02 1E-03 5E-04 5E-03
1,3,5-Trimethyibenzene 2/ 96 3.4E-02 1E-02 5.8E-02 1E-03 5E-04 SE-03
Nylene {m & p) 2/ 96 1.1E-02 3.1B-03 1.9E-02 1E-03 5E-04 SE-03
Xylene (o) il 94 na na 1.8E-02 1E-03 5E-05 SE-03
Polynuclear aromatic hydrocarbons
Acenaphthene if2 na na 3E-03 5E-03 2E-06 SE-03
Benzidine 1/ 16 na na 1.7E-02 1E-03 SE-04 5E-03
2-Methyinaphthaiene 1/ 16 na na 9E-03 5E-03 2E-04 S5E-03
Naphthalene 3/ 96 2.2E-01 1E-02 5.8E-01 1E-03 2E-06 SE-03
Phenanthrene 1/ 18 na na 6E-03 2E-03 2E-06 5E-03
Pesticides/PCBs
Aroclor 1260 1/ 17 na na 7E-04 1E-04 1B-04 5E-04
Metals
Arsenic 27 2 1.2E-02 6E-03 1.8E-02 3E-02 3B-02 3E-01
Cagmium 2/ 21 i.1B-02 1E-03 2E-02 1E-02 1E-03 1E-02
Chromium, Total 4/ 21 3.8E-02 2E-02 8E-02 2E-02 1E-02 2E-01
Mercury 2/ 21 1E-03 1E-03 1E-03 2E-03 2E-03 2E-03
Nickel 2/ 21 3E-02 3E-02 3E-02 3E-02 3E-02 3E-01
Zine 6/ 21 4E-02 2E-02 6E-02 2E-02 2E-02 2E-01
Petroleum hydrocarbons
Diesel Fuel 6/ 56 1.7E4+00 TE-02 4.9E+H)0 SE-01 5E-02 1.3E+01
Gasoeline L/ 35 na na 7.6E-02 S5E+01 SE-02 SE+(1

na - not applicable
5.0E-3 is read 0.005




Table 2-9 Data Summary
At-Grade Sections Groundwater

Detected Concentrations (mg/L) Range of Detection Limits (mg/L)
Number of times detected/

Chemical Number of times analyzed | Average Minimum _ Maximum Median Minimum  Maximum
Volatile organic chemicals
Acetone 1/1 na na 4.2E-02 na na na
Benzene 21726 1.3E-03 5.5B-04 2E-03 SE-04 5E-04 5E-03
1,1-Dichloroethane 5733 1.0E-02 14E-03 3.2E-02 iE-03 1E-03 1E-02
1,1-Dichloroethene I/33 2.1E-03 2.1E-03 2.1E-03 1E-03 1E-03 1E-02
cis-1,2-Dichloroethene 5732 4.6E-02 2.3E-03 2.1E-01 1E-03 1E-03 1E-02
Ethylbenzene 2126 8.1E-04 6.2E-04 1E-03 5E-04 5E-04 5E-03
Tetrachloroethyiene 6 /33 42802 1.2E-03 7.3E-02 1E-03 1E-03 5E-03
Toluene 4/26 7.1E-04 6.0E-04 8.4E-04 5E-04 5E-04 5E-03
1,1,1-Trichloroethane 1733 na na 3.8E-03 1E-03 1E-03 1E-02
Trichloroethylene 7733 8.7E-02 3.5E-03 1.6E-01 1E-03 1E-03 5E-03
Vinyl Chleride 3733 1.6E-02 9.5E-04 4.5E-02 SE-04 5E-04 1E-02
Xylenes (total) 21726 2.5E-03 1.8B-03 3.2E-03 SE-04 5E-04 5E-03
Semivolatile organic chemical :
Bis(2-ethylhexyl) phthaiate 1/5 na na 6E-03 2E-04 2E-04 iE-02
Polynuclear aromatic hydrocarbons
Acenaphthylene 1/15 na na 1.2E-02 2.4E-03 2E-03 1E-02
Benzo(a)pyrene 1715 na na 3.3E-04 2E-04 2E-04 1E-02
Indeno(1,2,3-cd)pyrene 1 /15 na na 3.1E-04 2E-04 2E-04 1E-02
Naphthalene 27147 5.1E-01 4.3E-01 5.8E-01 1E-03 1E-03 iE-02
Phenanthrene 1/15 na na 2.2E-03 2E.03 2E-03 1E-02
Metals
Arsenic 2/ 16 1.1E-02 5.3E-03 1.6E-02 5E-03 5E-03 5E-03
Nickel 1/16 na na 8.9E-02 4E-02 4E-02 4E-(2
Zine 4 /16 0.032 0.022 0.056 0.02 0.02 0.02
Petroleum hydrocarbons
Diesel fuel 7 /11 1.0E-01 5.1E-02 1.7E-01 SE-02 SE-02 5E-02

na - not applicable
5.0E-3 1s read 0.005



3.0 EXPOSURE ASSESSMENT

The objectives of the exposure assessment are to evaluate potential pathways of human
exposure to the chemicals of concern detected in soil and groundwatet at I-880 Corridor
site. Once complete exposure pathways are identified, chemical intakes associated with
each pathway and each potentially exposed population are calculated. This section
analyzes exposure conditions associated with future use of the Elevated Sections and the
At Grade Section as portions of the future I-880 freeway in Oakland. This risk assessment
does not address possible exposures to vehicle emissions or road dust arising from future

use as a freeway.

Human exposure to the chemicals present in the environmental media of concern may
occur via three routes; these are ingestion, inhalation, and skin contact. Exposures via
these pathways were assumed to occur without installation of institutional controls,
remedial measures, or the wearing of personal protection equipment such as respirators or
special clothing. As mentioned in Section 1, Calirans has a contractual responsibility to
protect workers and nearby residents from potential exposure to chemicals during
freeway construction activities; therefore, exposure (and 1isk) were not assessed for

construction phases of the I-880 freeway realignment.

This exposure assessment calculates chemical intakes for potentially exposed populations
which could be considered representative of “reasonable maximum exposure” (RME).
The USEPA defines the RME as “the highest exposure that is reasonably expected to
occur at a site” and states that “The intent of the RME is to estimate a conservative
exposure case (i.e., well above the average case) that is still within the range of possible
exposures” (USEPA 1989a).

3.1 Exposure Pathway Analysis

As stated by the USEPA, an exposure pathway “describes the course a chemical or
physical agent takes fiom the source to the exposed individual. An exposure pathway
analysis links the sources, locations, and types of environmental releases with population

locations and activity patterns to determine the significant pathways of human exposure”
(USEPA 1989a).

An exposure pathway is made up of four elements. These are:
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= A source and mechanism of chemical release,
A retention or transport medium,
» A point of potential human contact with the contaminated medium, and;

=  An exposure route at the contact point.

In the following discussion, expostre pathways to site chemicals in soil and groundwater
are identified. These exposure pathways are based on the planned future use of the I-880
Corridor for both Elevated Sections and At-Grade Section of the freeway. Designation of
an exposure pathway as “complete” indicates that human exposure is possible, but does
not necessarily mean that exposure will actually occur in the future. Table 3-1
summarizes possible exposure pathways to the chemicals of concern which were
‘identified for chemicals in soil and ground water for the 1-880 Couidor site. Possible
pathways of exposure are discussed in the following sections.

3.1.1 Surface Soils

According to current freeway construction plans, two sections of the I-880 Corridor will
have an elevated portion of the new freeway passing over it. These two sections,
designated as the north and south Elevated Sections, will be separated by an At-Grade
Section of the freeway. For Elevated Sections of the freeway, it is possible that
individuals may come into direct contact with surface soil through play or other activities.

Following construction of the freeway, children living near the Elevated Sections of the
freeway and transients could be exposed to surface soils underneath the elevated freeway.
For the purpose of this risk assessment, a child was conservatively selected as the most
likely receptor for surface soil contact in the Elevated Sections of the I-880 Corridor.
While transients may also be exposed to chemicals in soil in these areas, they are unlikely
to experience frequent, long-term exposure to these areas because of their mobility. In
addition, a child is likely to have greater exposure to chemicals in soil when exposure is
considered on the basis of body weight.

Surface soil in the At Grade Section will be covered by pavement (active freeway) and

unavailable for contact. Surface soil exposure in the At Grade Section was considered to

be an incomplete pathway.
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3.1.2 Subsurface Soils

As defined in Section 2.0 of this report, subsurface soils are considered deeper than one
foot. It is unlikely that children at play or transient individuals would be exposed to
chemicals present in subsurface soils below the Elevated Sections or At-Grade Section of
the freeway. For example, in the Elevated Sections where soils are accessible, activities
of children at play or transients would be unlikely to result in exposure to soils deeper
than one foot. Because soils in the At-Grade Section of the fieeway will be covered by

pavement, regular human contact will not occur.

1t is possible that utility workers could be exposed to surface and subsurface soils during
trenching for utility lines or pipelines or during road repair in either the Elevated Section
or At-Grade Section of the freeway. For this reason, ingestion of soil, dermal contact with
soil, and inhalation of chemicals in surface and subsurface soils were considered to be
complete exposure pathways for a utility worker in both the Elevated Sections and At
Grade Section of the freeway.

3.2 Ground Water

Shallow ground water is present at a depth of four to five fect below the surface in the
Elevated Sections and the At Grade Section of the I-880 Cormidor. While this shallow
ground water is not a source of drinking water, it is possible that volatile chemicals
(chemicals with Henry's Law constants 1 x 10™ or higher and a vapor pressure of 0,001
mm Hg and greater (DTSC, 1994a) may volatilize from shallow groundwater through the
soil and be released at the soil surface and be inhaled. Thus, inhalation of organic
chemicals volatilizing from shallow ground water through soil is assessed for a child at
play in the Elevated Sections of the I-880 Corridor.

In addition, VOC affected shallow ground water may collect in trenches excavated for
utility lines and release VOCs directly to the air. For this reason, inhalation of organic
chemicals volatilizing directly from pooled water in trenches is assessed for a utility
worker for both the Elevated Sections and the At Grade Section. Ingestion and dermal
absorption of chemicals in ground water were considered to be incomplete exposure
pathways in that the trench was assumed to be dewatered prior to entry. See Attachment
C for further explanation,
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Chemicals detected in shallow groundwater that were considered sufficiently volatile
(Henry's Law constant greater than 1 x 10” and a vapor pressure greater than or equal to
0.001 mm Hg) are listed below.

Volatile Chemicals in Elevated Sections Shallow Ground Water

sec-Butylbenzene n-Propyl benzene
tert-Butylbenzene Styrene
1,2-Dibromo-3-chloropropane (DBCP) Toluene
1,2-Dibromoethane (EDB) 1,2,4-Trichlorobenzene
1,2-Dichlorobenzene 1,2 4-Trimethylbenzene
1,4-Dichiorobenzene 1,3,5-Trimethylbenzene
1,2-Dichloroethane Xylenes

Ethylbenzene Acenaphthene
Isopropylbenzere (1-Methylethylbenzene) Naphthalene

Volatile Chemicals in At Grade Section Shallow Ground Water

Acetone 1,1,1-Trichloroethane
Benzene Trichloroethene
1,1-Dichloroethane Toluene
1,1-Dichloroethene Vinyl chloride
cis-1,2-Dichloroethene Xylenes (total}
Ethylbenzene Acenaphthylene
Tetrachlorocthene Naphthalene

33 Summary of Potential Exposure Pathways

Exposure pathways considered to be complete for persons potentially exposed to
chemicals in soil and shallow groundwater are summarized in Table 3-1.

34 121097



34 Quantification of Exposure
3.4.1  Estimation of Chemical Intakes

Chemical intakes may be calculated for human receptors for each complete exposure
pathway once the concentration of the chemical in a medium is known and the factors
associated with human exposure to the medium of concern have been assessed. DTSC
(DTSC, 1992) and USEPA (USEPA, 1992a) direct that the 95 percent upper confidence
limit (UCL) on the arithmetic mean concentration of chemicals detected in an
environmental medium be used to assess exposure. When the 95% UCL on the arithmetic
mean exceeds the maximum detected concentration, the maximum detected value is often
conservatively used to estimate chemical intake (USEPA, 1992a).

The 95% UCLs for chemicals detected in soils were calculated according to the formula:

sHi-a

95% UCL = o (y+0.5s2+ )
Afn-1

where:

e = the exponential function
¥ = arithmetic mean of n log-transformed data measurements

s2 = variance of n log transformed data measurements
Hji. = value looked up in a statistical table. This table was further modified using LaGrangian four-point

interpolation to provide additional H values in accordance with the method suggested by Gilbert (1987)
n = the number of samples

Calculated 95% UCLs for the chemicals of concern in Elevated and At Grade Section
soils are presented in Table 3-2. As noted in Section 3.1.1, the Elevated Sections of the
freeway will be divided by the At Grade Section of the freeway into two sections
described as the “North” and “South” Sections. As presented in Figure 2 of the RI report,
the North Elevated Section is located to the west of Wood Street. The South Elevated
Section of the freeway will pass over portions of Kirkham, Cypress, and Third Streets.
Conservatively, the higher of the 95% UCLs calculated for the North and South Elevated
Sections was used in calculating exposure and risks due to chemicals in Elevated Sections

soils.
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For calculating risks posed by inhalation of chemicals from ground water, the maximum
detected concentration for each volatile chemical detected in Elevated and At Grade

Section are used.

Emission rates for volatile organic chemicals from shallow groundwater through soil are
calculated using methods described by Johnson and Ettinger, 1991. These calculations are
described in Attachment B of this report. Emission rates for VOCs from ground water
pooled in excavated trenches is described in Attachment C of this report.

Alr concentrations of vapor phase chemicals volatilizing from soil and ground water were
calculated according to methods described in the DTSC's Preliminary Endangerment
Assessment Guidance Manual (DTSC, 1994).

Equations used to calculate chemical intakes from soil and groundwater are presented in
Table 3-3. Exposure variables used to calculate chemical intakes from soil via ingestion,
inhalation, and dermal contact are presented in Tables 3-4 for a child and a utility worker.

The source of each exposure variable is identified in Table 3-4.

35 Exposure Estimates for Populations Potentially Exposed to the Chemicals
of Concern Under Planned Future Land Use Conditions

Estimated chemical intakes resulting from soil exposure for the child at play and the
utility worker in the Elevated Sections of the I-880 Corridor are presented in Tables 3-5
and 3-6, respectively. Estimated chemical intakes resulting from soil exposure for the
utility worker in the At Grade Section is presented in Table 3-7. Calculated inhalation
intakes of volatile chemicals in shallow ground water are presented in Table 3-8 and 3-9
for the child and the utility worker in the Elevated Sections of the I-880 Corridor,
respectively, while the calculated inhalation intakes of volatile chemicals in shallow
ground water are presented in Table 3-10 for the utility worker in the At Grade Section of
the 1-880 Corridor.

Estimates of daily chemical intake are expressed as average daily intakes

(noncarcinogens) or lifetime average daily intakes (carcinogens). Average daily intakes
are calculated over the assumed period of exposure whereas lifetime average daily intakes

are calculated over a lifetime (70 years).
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Average daily intakes and lifetime average daily intakes for ingested and inhaled
chemicals of concern are expressed as intakes rather than absorbed doses. Dermal average

daily intakes are calculated as absorbed doses.

Daily intakes were not calculated for lead. The California DTSC currently recommends
the use of its own lead exposure model to assess lead exposure and the resulting blood
lead concentration associated with exposure to lead in dust, soil, food, drinking water,
and air (DTSC, 1992). The lead exposure model conservatively assumes that for days
when a child or utility worker is at the site, all soil and dust exposure comes from site
sources. Exposure assumptions used in calculating lead exposure are presented in
Attachment D of this risk assessment. Risk associated with intake of lead in soil is
addressed in Section 5.1.1.
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Table 3-1

Summary of Potentially Complete Exposure Pathways

Pathway
Potentially Exposed Exposure Medium, Route, and  Selected for Reason for Selection or Exclusion
Population Exposure Point Examination?
Child at play Air Yes Chemicals may volatilize or be
Inhalation of chemicals released from surface soil as dusts in
volatilizing from soil and the Elevated Sections of the freeway.
chemicals released from soil as
fugitive dusts
Inhalation of volatile organic Yes Volatile organic chemical vapors may
chemicals released at the soil be released from shallow
surface due to volatilization from groundwater, migrate through soils in
shallow groundwater the Elevated Sections of the freeway,
and be inhaled.

Seil

Incidental ingestion of site soils Yes Children may be exposed to
chemicals in surface soils undemeath
the Elevated Sections of the freeway.

Dermal contact with site soils Yes Children may be exposed to
chemicals in surface soils underneath
the Elevated Sections of the freeway.

Utility Workers Air Yes Chemicals may volatilize or be
Inhalation of chemicals released from soil as dusts during soil
volatilizing from soil and excavation.
chemicals released from soil as
fugitive dusts
Inhalation of volatile organic Yes Volatile organic chemicals may
chemicals released from shallow volatilize from shallow ground water
groundwater that has poocled in trenches
Soil
Incidental ingestion of site soils Yes Workers may be exposed to site soils

during soil excavation.
Dermal contact with site soils Yes Workers may be exposed to site soils

during soil excavation.
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Table 3-2
Elevated and At-Grade Section Soils
Soil Exposure Concentrations

ELEVATED SECTIONS

AT-GRADE SECTION

Velatile organic chemicals

1,2-Dibromoethane (EDB) not detected not detected 0.0029 South not detected
Polynuclear aromatic hydrocarbons

Benzo(a)anthracene *0.16 North *0.16 North 0.373
Benzo(a)pyrene *0.54 South *0.54 South 0.399
Benzo(b)luoranthene *0.78 South *0.78 South 0.201
Benzo(g,h,i)perylene *25 South *2.5 South 0.761
Benzo(k)fluoranthene *0.14 North *0.14 North 0.128
Chrysene *0.3 North *0.3 North 0.991
Dibenz(a,h)anthracene not detected not detected not detected not detected 0.83
Indeno(1,2,3-cd)pyrene *1.9 South *1.9 South 0.328
Naphthalene not detected not detected *49 North not detected
Metals

Lead 605 South 312 South 361
Petroleum hydrocarbons

TPH-Diesel 10.00 South 110 North 5583
TPH-Gasoline 0.533 North 200 South not detected
TPH-Motor oil 680 South 1613 South not detected
Journal Box oil not detected not detected not detected not detected 811

*Maximum detected concentration




Table 3-3
Calculation of Intakes of the Chemicals of Concern in Soil

Exposure Pathway Exposure Equation Exposure variables

Ajr

Inhalation of CxrPCxIRx EF x EDxCF C = Concentration of chemical in particulate
particulate phase BW x AT (mg/kg)

chemicals PC = Particulate concentration in air (mg/m3);

for the child at play, PC was assumed to be

0.05 mg/m3 in accordance with the California
Preliminary Endangerment Assessment
Manual (DTSC, 1994a). For the construction

worker, PC was assumed to be 1 mg/m3 due to
soil disturbance.
IR = Inhalation rate (m3/day or event)
EF = Exposure frequency (days or events/year)
ED = Exposure duration (years)

CF = Conversion factor (10-9 kg/mg)

BW = Body weight (kg)

AT =Averaging time (period over which
exposure is averaged (for non-carcinogens: ED
x 365 days/year; for carcinogens: 70 years x

365 days/year)
Inhalation o'fvapor CAxIRxEF xED CA = Concentration of chemical in air (mg/m3)
phase chemicals BWxAT IR = Inhalation rate (m>/day or event)

EF = Exposure frequency (days or events/year)
ED = Exposure duration (years)
BW = Body weight (kg)
AT =Averaging Time (period over which
exposure is averaged (for non-carcinogens: ED
x 365 days/year; for carcinogens: 70 years x
365 days/year)
Seil
Ingestion of soil CSxIRxEF xEDxCF CS = Chemical concentration in soil (mg/kg)
BW AT IR = Ingestion rate (g soil/day)
EF = Exposure frequency (days/year)
ED = Exposure duration (years)
CF= Conversion factor (1 x 10-6 kg/mg)
BW = Body weight (kg)
AT =Averaging time (period over which
exposure is averaged (for non-carcinogens: ED
x 365 days/year; for carcinogens: 70 years x
365 days/year)
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Table 3-3
{contd)

Exposure Pathway

Exposure Equation

Exposure variables

Dermal absorption of
chemicals in soil

CSxSA xAFxABSx EF x EDxCF

BW x AT

CS§ = Chemical concentration in soil (mg/kg)

SA = Skin surface area available for contact
(cm?)

AF = Adherence of soil to skin (mg/cmz)

ABS = Fraction of chemical absorbed through
the skin (unitless); dermal absorption fractions
for the chemicals of concern were as follows:
volatiles, 0.10; PNAs, 0.15 in accordance with
the California Preliminary Endangerment
Assessment Manual (DTSC, 19%4a).

EF = Exposure frequency (days/year)

- ED = Exposure Duration (years)

CF= Conversion factor (1 x 106 kg/mg)

BW = Body Weight (kg)

AT =Averaging Time (period over which
exposure is averaged (for non-carcinogens: ED
% 365 days/year; for carcinogens: 7( years x
365 days/year)
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Table 3-4
Summary of Exposure Assumptions

Ingestion of Chemicals in Soil

Exposure
Population Receptor Body Weight Ingestion Rate Exposure Frequency Duration
(BW) (IR) (EF) (ED)
(kg) (mg /day) (years)
Child at play Child *44 (3) 100 (1) 36 events per year @) 7
Utility Worker Adult 70 (1) 4o (1) 60 days per year 1
Dermal Absorption of Chemicals in Soil
Body Exposed Skin  Soil Adherence Exposure Exposure
Population Receptor Weight Surface Area to Skin Frequency Duration
(BW) (SA) (AF) (EF) (ED)
(kg) (cm?) (mg/em?) (days) (years)
Seil
Child at play Child *44 (3) 3300%* 1(2) 36 events per 7
year (2)
Utility Worker Adult 70 (1) 5800 (2 1@ 60 days per 1
year

Inhalation of Particulate Phase- and Vapor Phase- Chemicals (Emission from Soil And
Groundwater)

Poputation Receptor  Body Weight  Inhalation Rate  Exposure Frequency Exposure

(BW) (IR) (EF) Duration

(ke) (days) (ED)

(years)
Child at play Child *44 (3) Sm3perevent 36 events per year (%) 7
{4) +xx
Utility Worker Aduit 70 (1) 20 m3 per day 60 days per year 1
1)

References for exposure parameters: (1) USEPA, 1991; (2) DTSC, 1992; (3) USEPA, 1989b (Exposure Factors
Handbook) (4) CARRB, 1993a
*Average body weight for a 9 to 15 year old child

** Assumes 25% of the body surface is exposed to soil

*#x A child at play breathes approximately 20 I of air/min (1.2 m3fhr; CARB, 1993)
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Table 3-5
Child at Play-Elevated Sections
Exposure to Chemicals in Surface Soils
Average Daily Intakes

Polynuclear aromatiec hydrocarbons

Benzo(a)anthracene 3.59E-08 1.78E-(7 8.97E-11 3.59E-09 1.78E-08 8.97E-12
Benzo[a]pytene 1.21E-07 5.99E-07 3.03E-10 1.21E-08 5.99E-08 3.03E-11
Benzo[bjfluoranthene 1.75E-07 8.65E-07 4.37E-10 1.75E-08 8.65E-08 4.37E-11
Benzo[g,h,i]perylene 5.60E-07 2.77E-06 1.40E-09 na na na
Benzo[k]fluoranthene 3.14E-08 1.55E-07 7.85E-11 3.14E-09 1.55E-08 7.85E-12
Chrysene 6.72E-08 3.33E-07 1.68E-10 6.72E-09 3.33E-08 1.68E-11
Indenof1,2,3-cd]pyrene 4.26E-07 2.11E-06 1.06E-09 4,26E-08 2.11E-07 1.06E-10
Petroleum hydrocarbons

TPH-Diesel 8.11E-07 2.68E-06 2.03E-09 na na na
TPH-Gasoline ' 1.19E-07 3.904E-07 2.99E-10 na na na
TPH-Motor oil 1.52E-04 5.03E-04 3.81E-07 na na na
Metals

Lead see Attachment D see Attachment D

na - not applicable; chemical is not a potential carcinogen



Table 3-6
Utility Worker-Elevated Sections
Exposure to Chemicals in Surface and Subsurface Soils
Average Daily Intakes

Volatile organic chemicals

Ethylene dibromide 3.27E-09 3.95E-09 i.64E-06 4.67E-11 5.64E-11 2.35E-08
Polynuclear aromatic hydrocarbons

Benzo(a)anthracene 1.80E-07 3.27E-07 7.51E-09 2.58E-09 4.67E-09 i.07E-10
Benzo[a]pyrene 6.09E-07 1.10E-06 2.54B-08 8.70E-09 1.58E-08 3.62E-10
Benzo[blfluoranthene 3.79E-07 1.59E-06 3.66E-08 1.26E-08 2.28E-08 5.23E-10
Benzo[g,b,iperylene 2.82E-06 5.11E-06 1.17E-07 na na na
Benzo[k]fluoranthene 1.58E-07 2.86E-07 6.58E-09 2.25E-09 4.09E-09 9.39E-11
Chrysene 3.38E-07 6.13E-07 1.41E-08 4.83E-09 8.76E-09 2.01E-10
Indeno(1,2,3-cd}pyrene 2.14E-06 3.88E-06 8.92E-08 3.06E-08 5.55E-08 1.27E-09
Naphthalene 5.52E-06 1.00E-05 2.30E-07 na na na
Petrolenm hydrocarbons

TPH-Diesel 8.92E-06 1.08E-05 3.72E-07 na na na
TPH-Gasoline 1.20E-06 1.45E-06 5.00E-08 na na na
TPH-Motor oil 1.82E-03 2.20E-03 7.57E-05 na na na
Metals

Lead see Aftachment D see Attachment D

na-not applicable; chemical is not considered to be a potential carcinogen



Table 3-7

Utility Worker-At-Grade Section

Exposure to Chemicals in Surface and Subsurface Soils
Average Daily Infakes

Polynuclear aromatic hydrocarbons
Benzo(a)anthracene

Benzo[a]pyrene
Benzo[bjfluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene

Chrysene

Dibenz{a,hlanthracene
Indeno[1,2,3-cd]pyrene

Petroleum hydrocarbons
TPH-Diesel
Journal box oil

Metals
Lead

4.20E-07
4.50E-07
2.26E-07
8.58E-07
1.45E-07
1.12E-06
9.36E-07
3.69E-07

6.23E-05
9.{4E-04

7.62E-07
8.16E-07
4.108-07
1.55E-06
2.62E-07
2.02E-06
1.70E-06
6.70E-07

7.53E-05
1.10E-03

see Attachment D

1.75E-08
1.88E-08
9.42E-09
3.57E-08
6.02E-09
4.65E-08
3.50E-08
1.54E-08

2.60E-06
3.81E-05

6.00E-09
6.43E-09
3.23B-09
na
2.06E-09
1.60E-08
1.34E-08
5.28E-09

na
na

1.09E-08
1.17E-08
5.85E-09
na
3.74E-09
2.89E-08
2.42E-08
9.57E-09

na

see Attachment D

2.50E-10
2.68E-10
1.35E-10
na
8.60E-11
6.65E-10
5.57E-10
220E-10

na
na

na-not applicable; chemical is not considered to be a potential carcinogen




Table 3-8

Child at Play
Inhalation of Chemicals Volatilizing from Shallow Groundwater through Soil
Elevated Sections

Volatile organic chemicals

Butylbenzene {sec) 1 34E-07 na
Butylbenzene (tert) 3.47E-08 na
1,2-Dibromo-3-chloropropane (DBCF) 1.51E-09 1.51E-10
1,2-Dibromoethane (EDB) 2.23E-08 2.23E-09
1,2-Dichlorcbenzene 8 57E-08 na
1,4-Dichlorobenzene 1 65E-08 1.65E-09
1,2-Dichloroethane 1.00E-08 1.00E-09
Ethylbenzene 3.26E-08 na
Isopropylbenzene 4 52E-06 na
n-Propyl benzene 2 16E-08 na
Styrene 4 45B-08 na
Tolucne 7 20E-08 na
1,2,4-Trichlorobenzene 4 20E-08 na
1,2,4-Trimethylbenzene 5.45E-08 na
1,3,5-Trimethylbenzene 5.81E-08 na
Xylene(m &p) 2.15E-08 na
Xylene (o) 1.62E-08 na
Polynuclear aromatic hydrocarbons

Acenaphthene 1 93E-09 na
Naphthalene 5.39E-07 na
Phenanthrene 4.42E-09 na

na- not applicable; chemical is not considered to be a potential carcinogen




Table 3-9
Utility Worker
Inhalation of Chemicals Volatilizing from Shallow Groundwater in Trenches- Elevated Sections

Volatile organic chemicals

Butylbenzene (sec) 2.65E-06 na
Butylbenzene (tert) 3.83E-06 na
1,2-Dibromo-3-chloropropane (DBCP) 8.70E-07 1.24E-08
1,2-Dibromoethane (EDB) 8 70E-06 1.24E-07
1,2-Dichlorobenzene 2.36E-05 na
1,4-Dichlorobenzene 4 13E-06 5.90E-08
1,2-Dichlorosthane 2.95E-06 4.21E-08
Ethylbenzene 4 13E-06 na
Isopropylbenzene 4.13E-04 na
n-Propyl benzene 2.65E-06 na
Styrene 3.69E-06 na
Toliene 1.08E-05 na
1,2,4-Trichlorobenzene 1.27E-05 na
1,2 4-Trimethylbenzene 9.58E-06 na
1,3,5-Trimethylbenzene 8.55E-06 na
Xylene(m & p) 2.80E-06 na
Kylene {0) 2 65E-06 na
Polynuclear aromatic hydrocarbons

Acenaphthene 4 42E-07 na
Naphthalene 8.49E-05 na
Phenanthrene 8.85E-07 na

na- not applicable; chemical is not considered to be a potential carcinogen



Fable 3-10
Utility Worker

Inhalation of Chemicals Volatilizing from Shallow Groundwater in Trenches

At-Grade Section

Volatile organic chemicals

Acetone 6.19E-06 na
Benzene 2 95E-07 421E-09
1,1-Dichloroethane 4.72E-06 6.74E-08
1,1-Dichloroethene 3.10E-07 na
cis-1,2-Dichloroethene 3.10E-05 na
Ethylbenzene 1 47E-07 na
Tetrachloroethylene 1.08E-05 1.54E-07
Toluene 1.24E-07 na
1,1,1-Trichloreethane 5 60E-07 na
Trichloroethene 2.36E-05 337E-07
Vinyl chloride 6.64E-06 9.48E-08
Xylenes 4.72E-07 na
Polynuclear arematic hydrocarbons

Acenaphthylene 1.77E-06 na
Naphthalene 8.55E-05 na
Phenanthrene 3.24E-07 na

na- not applicable; chemical is not considered to be a potential carcinogen




4.0 TOXICITY ASSESSMENT
4.1 Noncarcinogenic Risks

The noncarcinogenic effects of the chemicals of concern were assessed by comparing
chemical intakes calculated in Section 3.5 with USEPA reference doses (RfDs). The
USEPA definition of the RfD is presented below.

“The RfD is an estimate (with uncertainty spanning perhaps an
order of magnitude) of the daily exposure to the human population
(including sensitive subgroups) that is likely to be without an
appreciable risk of deleterious effects during a portion of the
lifetime, in the case of a subchronic RfD, or during a lifetime, in
the case of a chronic RfD.” (USEPA, 1989¢)

The USEPA derives RfDs for inhalation and oral exposure for subchronic exposures (2
weeks to 7 years) and chronic exposwes (7 years and longer) for many chemicals.
Inhalation and oral reference doses for the chemicals of concern in soil and ground water
are presented in Tables 4-1 and 4-2. As discussed in Sections 2.1 and 2.2, only one
volatile organic chemical (1,2-dibromoethane) and five PNAs (benzo(a)anthracene,
benzo(a)pyrene, benzo(b)luoranthene, dibenz(ah)anthracene, and indeno(1,2,3-
cd)pyrene) were retained as chemicals of concern in soils of the 1-880 Corridor. However,
since the ASTM and API risk assessment methods discussed in Section 4.4 of this report
consider other volatile organic chemicals and PNAs to be important indicator chemicals
for petroleum hydrocarbons, the reference doses and slope factors for these additional
volatile organic chemicals and PNAs are also added to Table 4-1 and 4-2 for
completeness. Chronic RfDs were used to assess risks to a child and subchronic RfDs
were used to assess risks to construction workers. For instances where only a chronic
reference dose exists, the chronic reference dose was also used as the subchronic

reference dose.
In several cases, RfDs were not available for chemicals of concern. The uncertainty
associated with a lack of RfDs for certain chemicals is discussed in Section 5.3 of this

1eport.

In particular, Integrated Risk Information System (IRIS) reference doses have not been
developed to assess the noncarcinogenic effects of petrolenm hydrocarbon mixtures.
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Instead, as recommended by the DTSC (DTSC, 1995), the potential noncarcinogenic and
carcinogenic effects associated with exposure to petroleum hydrocarbons in soil is
evaluated according to methiods developed by the American Society for Testing and
Materials (ASTM, 1994), Massachusetts Department of Environmental Protection
(MDEP, 1994), and the American Petroleum Institute (API, 1994). These methods are
discussed further in Section 4.3 of this report.

The RfDs used in this assessment are generally derived from animal studies. Results
from these studies are extrapolated to humans using appropriate factors to adjust for

uncertainties resulting from:
Extrapolation from the results of animal studies to humans,
Variation within individuals of the same species,
Extrapolation from the results of short-term animal studies and,

Extrapolation from exposure levels in animal studies that demonstrate an effect rather
than a no-effect level.

For any particular chemical, an intake that exceeds the RfD for that chemical indicates
that an adverse health effect may be observed. The chemical intake divided by the
reference dose is defined by the USEPA to be the hazard quotient (HQ) for a chemical,
As a general rule, when the HQ < 1, it is unlikely that an adverse health effect will occur.
The chance of observing an effect increases as the HQ increasingly exceeds unity. The
USEPA directs that the HQ for each chemical and each route of exposure be summed to
calculate a hazard index (HI). This process conservatively assumes that simultaneous
exposure to multiple chemicals at intakes below the RfD may produce an adverse health
effect if the HI exceeds one. When calculated according to USEPA methods, the HI
assumes that the effects of each chemical are additive. The HI is used as a screen to
determine whether or not the effects of intake of multiple chemicals may be of concern.
If the HI is less than one, there is little reason to expect that any adverse effect will result

from concurrent exposure to all of the chemicals of concern.
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The USEPA does not derive dermal RiDs for chemicals. However, since dermal exposure
may add to the overall intake of a chemical and possibly cause an adverse effect, the oral
R1D is used as the dermal RfD (when an oral RfD is available).

4.2 Carcinogenic Risks

The chemicals of concern that are considered by the USEPA and the DTSC to be
potentially carcinogenic in humans are presented in Tables 4-1 and 4-2. As discussed
above, most PNAs detected at the site were eliminated as chemicals of concern based on
comparison to residential PRGs. However, the slope factors for PNAs presented in Tables
4-1 and 4-2 were used with the ASTM and API risk assessment methods; methods for
petroleum hydrocarbons are discussed in Section 4.4, With the exception of benzene and
vinyl chloride, the potential carcinogenicity of the other chemicals of concern has been
exirapolated from animal studies. This is reflected in the "B" USEPA Group
classification of these chemicals.

Slope factors for the potentially carcinogenic chemicals of concern were determined by
the DTSC and USEPA by applying the linearized multistage model to data from animal
carcinogenicity studies or human epidemiological studies. In the absence of data
concerning the carcinogenic potential of very low doses of a chemical, linearized
multistage modeling is used to generate estimates of carcinogenic potency. Inherent in
the linearized multistage model is the provision that there is no dose, no matter how
small, that is not associated with some carcinogenic risk. The USEPA defaults to this
conservative position in the absence of firm scientific data to support the application of
the linearized multistage model. The uncertainties associated with weight-of-evidence
classifications and use of the linearized multistage model are addressed in a later section
of this report. Multiplication of the lifetime average daily intake by the slope factor [in
(mg/kg/day)-1] produces a unitless estimate of theoretical lifetime cancer risk. Increased
theoretical lifetime cancer risk calculated by this method is often expressed in terms of 1
in ten thousand (1E-04), 1 in one hundred thousand (1E-05), or 1 in one million (1E-06).

In cases where both the USEPA and DTSC have derived different slope factors for the
same chemical, the DTSC slope factor was used.

The USEPA has recently proposed draft guidance for carcinogenic 1isk assessment that is
different from the guidance currently used by USEPA. The draft guidance includes a new
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weight of evidence scheme for classifying chemical carcinogens and proposes new
mathematical models for calculating the potency of chemical carcinogens. If this draft
guidance is implemented, slope factors (which reflect the carcinogenic potency of a
chemical) for certain carcinogenic chemicals may change. In particular, implementation
of the draft guidance may result in slope factors for non-genotoxic carcinogens
(carcinogens that do not directly alter DNA) that are lower than the slope factors
cutrently used by USEPA.

4.3 Toxicological Effects of Lead

Unlike other chemicals for which human exposure is calculated in terms of chemical
intake (intake in milligrams of chemical per kilogtam of body weight per day,
mg/kg/day), risks associated with exposure to lead are based on blood lead
concentrations. Due to the existence of an ever-growing database relating blood lead
concentration (typically expressed in terms of micrograms of lead per deciliter of blood,
ng/dL) and human toxicity, blood lead concentration is the most direct means by which
the toxic effects of lead in humans can be assessed.

The USEPA and others have developed lead exposure models for evaluating blood lead
concentrations associated with intake of lead from food, water, air, and soil. The USEPA
lead model (integrated exposure uptake biokinetic model) is calibrated for use only for
children ages 7 and younger (USEPA, 1994). The State of California has developed iis
own lead exposure model to calculate lead exposure int children and adults (DTSC, 1992).
The DTSC child and adult lead exposure models are used for calculating blood lead
concentrations for a child at play and construction workers potentially exposed to lead in
surface and subsurface soil at the I-880 Corridor site.

While lead has been shown to affect numerous organ systems in humans including the
nervous system, kidneys, the blood, and reproductive system, medical and scientific
attention has recently focused on the nenrobehavioral effects of lead in children and the
cardiovascular effects of lead in adults. A summary of the lowest observed effect levels of
lead for key lead-induced effects in adults and children is presented in Tables 4-3a and 4-
3b, respectively.
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The calculated blood lead concentration for a child at play and a construction worker
resulting from exposure to lead in soil is evaluated in Section 5.1.1 of this report. The
results are also discussed in terms of applicable California laws designed to protect

construction workers from overexposure to lead.

4.4 Toxicological Effects of Petroleum Hydrocarbon Mixtures

There is currently no single, universally accepted method for addressing risks posed by
petroleum hydrocarbon mixtures in soil or water. The problems associated with the
evaluation of risks associated petroleum mixtures in the environment have been outlined
by Michelsen and Boyce (1993). These problems relate to the analytical characterization
of petroleum mixtures, the uncertainties associated with a relative lack of toxicological
information concerning the toxicity of whole petroleum mixtures, the use of "indicator
chemicals” to evaluate the toxicity of a whole petroleum mixture, and the effect of
weathering on petroleum mixtures in the environment. Despite their technical
deficiencies, risk assessments of petroleum mixtures in the environment typically use one
of two approaches-- a "whole-product” approach or an "indicator chemical” approach.

These approaches are briefly described below.

The whole-product approach uses toxicological information regarding the whole
petroleum mixture to evaluate health risks. The USEPA indicates that when adequate
information is available, it is preferable to use mixture-specific toxicity tests to evaluate
the toxicity of a complex mixture (USEPA, 1986). One advantage of a whole-product
approach over the indicator chemical approach is that it avoids the necessity of selecting
"toxicologically representative" indicator chemicals and the uncertainty associated with a
toxicological evaluation of only a few components of a complex mixture,

The USEPA has examined the toxicity of several petroleum mixtures and has derived
"provisional” reference doses for unleaded gasoline, jet fuels (JP-4 and JP-5), and marine
diesel fuel (USEPA, 1992b). These RfDDs could be used in a mixture-specific
toxicological evaluation of these mixtures. However, due to data gaps and other
uncertainties, USEPA confidence in these provisional reference doses is "low." As a
result of these uncertainties, the USEPA apparently does not encourage their widespread
use in risk assessments and has recently withdrawn this document (Personal

communication, Joan Dollathide, 2/22/96).
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In addition to the uncertainty introduced by the relative lack of toxicological information
for some petroleum mixtures, petroleum mixtures also undergo "weathering” in the
environment, resulting in the loss of the more water-soluble, volatile, and degradable
components of the mixture. Thus, afier some period of time in the environment, a
petroleum mixture may not be chemically or toxicologically similar to the unweathered
mixture. For the purpose of evaluating human health risk, weathered petroleum
hydrocartbons were evaluated according to the standard by which the petroleum
hydrocatbon was quantified. Typically, similarities between the chromatograms for the
weathered petroleum hydrocarbon in soil and the fresh standard were observed. For this
reason, the weathered petroleum mixture was then evaluated as being toxicologically
similar to the petroleum standard against which it was quantified.

The most commonly used alternative to the whole-product approach to the toxicological
evaluation of petroleum mixfures is the use of indicator chemicals for a petroleum
mixture. In particular, the American Society for Testing and Materials (ASTM) has action
levels for soil and water for selected indicator chemicals. According to ASTM (ASTM,
1994), "1t is inherently assumed that a significant fraction of the total potential impact
from all chemicals is due to the indicator compounds. The selection of indicator
compounds is based on the consideration of exposure routes, concentrations, mobilities,
toxicological properties and aesthetic characteristics." This has lead ASTM to identify
benzene, ethylbenzene, toluene, xylenes, and PNAs as potential indicator chemicals.
ASTM has also developed health-based action levels for benzene, ethylbenzene, toluene,
xylenes, naphthalene, and benzo(a)pyrene for air, soil, and ground water. As stated above,
the most important and unavoidable uncertainty associated with the indicator chemical
approach is that it purports to represent the toxicity of a complex mixture containing
hundreds of constituents by a limited number of chemicals. The degree to which the
indicator chemical approach represents the toxicity of a whole petroleum mixture has not

been systematically examined.

Available indicator chemical approaches include the ASTM method (ASTM, 1994) and
the API's Risk/Exposure Assessment Decision Support System (DSS) (APL 1994). As
recommended by the DTSC (DTSC, 1995), these methods are used to assess risks posed
by petroleum hydrocarbons present in soils at the I-880 Corridor site in Section 5.3 of this

1eport.
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The Massachusetts Department of Environmental Protection (MDEP) has developed a
system for evaluating the toxicity of petroleum hydrocarbon mixtures that incorporates
elements of both the "whole mixture" and "indicator chemical" approaches (MDEP,
1994). In their approach, rather than treating the entire range of petroleum hydrocarbons
as one mass, the MDEP divides the broad chemical classes of petroleum hydrocarbons
(alkanes, cycloalkanes, alkenes and aromatics) into subgroups of compounds based on the
carbon number of the petroleum hydrocarbon in each subgroup and assigns discrete
estimates of health risk for each specific subgroup based on a "reference compound" for

that subgroup.

The MDEP has derived a reference dose for each subgroup based on identification of a
"reference compound” for each subgroup. In the case of PNAs, the lowest RiD for a
noncarcinogenic PNA (pyrene) was selected. MDEP R{Ds for these subgroups are shown
in the following table. In a sample calculation, MDEP suggests that benzene,
ethylbenzene, toluene, xylenes, and PNAs compounds are to be evaluated separately
using their specific RfDs or slope factors.

Compound Reference Toxic effect Proposed Alternate RfD
¢compound (mg/kg/day)
ALKANES/CYCLOALKANES
C5-C8 n-hexane neurotoxicity 0.06
C9-C18 n-nonane neurotoxicity 06
C19-C32 eicosane irritation/functional 6.0
changes
AROMATICS/ALKENES
Co-C32 pyiene nephrotoxic 0.03

The MDEP approach requires that the amount of petrolenm hydrocarbons in each
subgroup be quantified using chromatographic methods specified by the MDGEP. The type
of analysis necessary to use the MDEP risk assessment methods is not available for
petroleum mixtures detected at the I-880 Corridor site. However, the lack of MDEP-type
analyses for petroleum hydrocarbons does not preclude the application of the MDEP
method to petroleum hydrocarbon mixtures detected at the I-880 Corridor site.

Using a "worst-case" analysis, the MDEP method can be used to estimate health risks

associated with petroleum hydrocarbons detected in soils if it is assumed that measured
petroleum hydrocarbon mixtures are composed of C9-C32 aromatic/alkene compounds,
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the most toxic fraction identified by the MDEP. According to MDEP methods, these
compounds are considered to have the highest non-carcinogenic health risks. RfDs for
the other subgroups are 2-200 times higher. Noncarcinogenic health risks can then be
estimated by applying the most conservative RID of 0.03 mg/kg/day to the petroleum
hydrocarbons detected in soils at the I-880 Corridor site. However, such an assumption is
overly conservative when used for less toxic petroleum hydrocarbon mixtures such as
motor oil. For example, mineral oil comprises 75% or more of motor oils and poses little
toxic hazard (MDEP, 1994). The application of the MDEP method in assessing the risks
posed by TPH-gasoline, TPH-diesel, TPH-motor oil, and journal box oil exposure is
presented in Section 5.3.3.
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Table 4-1

Inhalation Reference Doses and Slope Factors for the Chemicais of Cancern

Noncar¢tnogenic Safety
effects Subchronic RfD (RfC)  Factor Chronic RID (RfC)  Safety Factor|| Carcinogenic Effects Slope Factor EPA Group
Irhalation Inhajation Inhalation Inhaiation Inhalation Inhalation Inhalation Inhajation
mg/kg/day (mg/m’) mg/kg/day (mg/m’) mgkg/day” (mg/m’)e
Volatile organic chemicais
A cetone - - - - - - - -
Benzene - - - - - Leukemia 1.00E-01b (2.90E-05) A
sec-Butylbenzene - - - - - - - -
tert-Butylbenzene - - - - - - - -
1,2-Dibromo-3-chloropropane - - - - - Stomach, liver, and 7.005+00 B2
kidney tumors
1,2-Dibromoethane Sperm effects 5.71E-04 (2.00E-03) 100 5.71E-05 (2.00E-04) 1000 Nasal cavity tumotrs 2.50E-01b (7.10E-05) B2
1,2-Dichlorobenzene Decreased weight gain 5.71E-01 {2.00E+00) 100 5.71E-02 (2.00E-01) 1000 - - -
1,4-Dichlorobenzene Increased liver weight 7.14E-~01 (2.50E+00) 30 2.29E-01 (8.00E-01) 100 Liver tumors 4.00E-02b (1.10E-05) C
1,1-Dichloroethane Kidney toxicity 1.43E+00 (5.00E+00) 100 1.43E-01 (5.00E-01) 1000 Mammary gland; 5.70E-03b (1.60E-06) -
adenocarcinoma
1,2-Dichloroethane - - - - - Circulatory system 7.00E-02b (2.20E-05) B2
sarcoma
1,i-Dichloroethene - - - - - Adenocarcinoma 1.20E+00 C
cis-1,2-Dichloroethene - - - - - - - -
Ethylbenzene Developmental toxicity - - 2.83E-01 (1.00E+00) 300 - - -
[sopropylbenzene (cumene) CNS, nose trritation 1000 10000 - - -
2.57E-02 (9.00E-02) 2.57E-03 (9.00E-03)
n-Propylbenzene - - - - - - - -
Toluene CNS neuroiogical - - 1.14E-01 (4.00E-D1) 300 - “ -
effects, eye and nose
itnitation
1,2,4-Trichlorobenzene Liver weight change  5.71E-01 (2.00E-+00) 100 5.71E-02 (2.00E-01) 1000 - - -
1,i,1-Trichloroethane - 2.90E-01 2.90E-01 - - -
Trichloroethene - - - - - Liver; hepatocellular 1.00E-02b (2.00E-06) B2-C§
carcinoma
1,2,4-Trimethylbenzene - - - - - - - -
1,3,5-Trimethylbenzene “ - - - - - - -
Vinyl chloride - - - - - Liver & lung; 2.70E-01b (7.80E-05) A
angiosarcomas

Xylenes




Table 4-1

Tnhalation Reference Doses and Slope Factors for the Chemicals of Concern

Noncarcinogenic Safety
effects Subchronic RfD (RfC)  Factor Chronic RfD (RfC)  Safety Factor|| Carcinogenic Effects Slope Factor EPA Group
Inhalation Inhalation Inhalation Inhalation Inhalation Inhalation Inhalation Inhalation
mg/kg/day (mg/m’) mg/kg/day (mg/m*) mg/kg/day” (mg/m’)c
rSemivolatile organic chemicals
Acenaphthene - “ - - - - - -
Acenaphthylene - - - - - - - -
Benz{alanthracene - - - - - PEF 3.90E-0l¢ B2
Benzo[alpyrene - - - - - Respiratory tract tumors  3.90E+00b (1.10E-03) B2
Benzo[b]fluoranthene - - - - - PEF 3.90E-0lc B2
Benzo(k)fluoranthene - - - - - PEF 3.90E-0lc B2
Benzo[g,h,i]peryiene - - - - - - - -
Dibenz{a,h)anthracene - Lung; alveolar cell 4.10E+00b (1.20E-03) B2
carcinoma

Indeno(1,2,3-cd)pyrene - - - - - PEF 3.90E-0lc B2
2-Methymaphthalene - - - - - - - -
Naphthaiene ‘ - - - - - - -
Phenanthrene - - - - - - - -
Pyrene - - - - - - - -
Metals

Lead - - - - - - - B2

a RfD caicuiated from RC (mg;'ma) nsing the formula: RCx 20 m° pet day/70 kg= RfD (mg/kg/day)
b Value taken from Cal EPA 1994 Cancer Potency Factors: Update

¢ Converted to (mg/kgfday)'i from the umit risk (pgfmg) using the formuia: Unit risk x 70 kg x 1000 pgmg x 1/20 m° per day = Slope factor

- Not available




‘Table 4-2

Oral Reference Doses and Slope Factors for the Chemicals of Concern

hyperactivity

Noncarcmogenic effects  Subchronic RfD  Safety Factor Chronic RfD  Safety Factor || Carcinogenic Effects Slope Factor EPA Group
Oral Oral Oral Oral Oral Oral Oral Oral
mg/kg/day mg/kg/day mg/kg/day”
'Volatile organic chemicals
Acetone Increased liver and kidney
weight 1.00E+00 100 1.00E-01 1000 - - -
Benzene - - - - - Leukerma 1.00E-01a A
sec-Butylbenzene - - - - - - - -
tert-Butylbenzene - - - - - - - -
1,2-Dibromo-3-chloropropane - - - - - Stomach, liver, and 7.00E+00a B2
kidney tumors
1,2-Dibromoethane - - - - - Nasal cavity tumors  3.60E+00a B2
1,2-Dichlorobenzene - - - - - - - -
1,4-Dichlorobenzene - - - - - Liver tumors 4,00E-02a C
1,i-Dichloroethane None observed 1.008+00 100 1.00E-01 1000 Mammary gland; 5.70E-03a C
adenocarcinoma
1,2-Dichloroethane - - - - - Circulatory systetn 7.00B-022 B2
sarcoma
1,i-Dichloroethene Liver lesions 9.00E-03 1000 9.00E-03 1000 Adrenal 6.00E-01 C
pheochromocytomas
Acxs—l’ ,2-Dichloroethene Decreased hematocrit and 1.00E-01 300 1.00E-02 3000 - -
hemoglobin
Ethylbenzene Liver and kidney toxicity . - 1.00E+00 100 - - -
Isopropylbenzene (cumene) Increased kidney weight 4.00E-01 300 4.00E-02 3000 - - -
n-Propylbenzene - - - - - - - -
Toluene Liver and kidney altered 2.00E+00 100 2.00E-01 1000 - - -
weight

1,2,4-Trichlorobenzene Increased adrenal weight 1.00E-02 1000 1.00E-02 1000 - - -
1,i,i-Trichlorocthane - 9.00E-02 9.00E-02

Trichloroethene - - - - - Liver; hepatoceliular  1.50E-02a B2-C

adenoma, CArcInomas

1,2,4-Trimethylbenzene - - - . - - - -
1,3,5-Trimethylbenzene - - - - - - - -
Vinyl chloride - - - - - Lung and liver tumors ~ 2.70E-0la A
Xylenes Decreased weight and - - 2.00E+00 100 . - -




Table 4-2

Oral Reference Doses and Slope Factors for the Chemicals of Concern

Noncarcinogenic effects  Subchronic RfDD Safety Factor Chronic RfD Safety Factor || Carcinogenic Effects Slope Factor EPA Group
Oral Oral Oral Oral Oral Oral Oral Oral
mgfkg/day mg/kg/day mg/kg/day™

Semivolatile organic chemicals

Acenaphthene Liver toxicity 6.00E-01 300 6.00E-02 3000

Acenaphthylene - - - - - - - -

Benz[a]anthracene - - - - - PEF 1.20E+00a B2

Benzolalpyrene - - - - - Forestomach tumors  1.20E+0la B2

Benzo[blfluoranthene - - - - - PEF 1.20E+00a B2

Renzo(k)fluoranthene - - - - - PEF 1.20E+00a B2

Benzo[g,h,ijperyiene - - - - - - - -

Dibenz(a,h)anthracene - - - - - Lung; alveolar cell 4,10E+00a B2

carcinoma

Indeno(1,2,3-cd)pyrene - - - - - PEF 1.20E+00a B2

2-Methyinaphthalene - - - - - - - -

Naphthalene - - - - - - - -

Phenanthrene - - - - - - - -

Pyrene Kidney effects 3.00E-01 300 3.00E-02 3000 - - -

Metals

I.ead - - - - - - - B2

"2 Value taken from Cal EPA 1994 Cancer Potency Factors: Update

- Not available




Table 4-32  Summary of Lowest-Observed-Effect Levels for Key Lead-Induced Health Effects in Children

Lowest observed effect Heme synthesis and Neuroiogical effects Effects on the kidney =~ Gastrointestinal effects
level (blood lead conc. hematological effects
in pg/dL)
80-100 Encephalopathic signs and Chronic nephropathy Colic and other overt
symptoms gastrointestinal
symptoms
70 Frank anemia
3
60 Peripheral neuropathies
50 \
?
40 Reduced hemoglobin Slowed perpheral nerve conduction
production
CNS cognitive effects
Elevated coproporphyrin (1Q deficits, etc.)
Increased urmary ALA 9
30 I Interference with
l Vitamin D metabolism
2
15 EP elevation Altered CNS electrophysiological d
responses d
10 ALA-deydrase inhibition - Mental development index deficits, ?

Py-5-N activity inhibition

(?

reduced gestational age and birth
weight (prenatal exposure)

?

CNS- Central nervous systen; ALA - Aminolevulinic acid; EP - Erythrocyte protoporphyrin; Py-5-N - Pyrimidine -5’-nucleotidase



Table 4-3b  Summary of Lowest-Observed-Effect Levels for Key Lead-Induced Health Effects in Adults

Lowest observed effect
level (blood lead cone.
n pg/dL)

Heme synthesis and
hematological effects

Neurological effects

Effects on the kidney Reproductive

function effects

Cardiovascular effects

100-120

80

60

50

40

30

25-30

15-20

<10

Frank anemmua

Reduced hemoglobin
production

Increased urinary ALA
and elevated

copropityrins

EP elevation in males

EP clevation in females

ALA dehydrase
inhibition

Encephalopathic signs and

symptoms

Chronic nephropathy

)
T

Overt subencephalopathic

neurclogical symptoms

Slowed peripheral nerve

conduction

\’
4

Female reproductive

Altered testicular

Elevated blood pressure
(white males aged 40-59)

—

- S A

ALA - Ammolevulinic acid; EP - Erythrocyte protoporphyrin



5.0 RISK CHARACTERIZATION

Hazard quotients and theoretical lifetime cancer risks calculated for a child at play and
utility worker exposed to chemicals in soil and shallow ground water are presented in
Tables 5-1 through 5-6. Lead risk calculations for the child at play and the utility worker
exposed to lead in soil are discussed in Section 5.1.1. The results of risk calculations for
petroleum hydrocarbons performed using the ASTM, APIL, and MDEP methods are

discussed in Section 5.3.
51 Noncarcinogenic Risks

Hazard quotients calculated for the child at play exposed to the chemicals of concern in
Elevated Sections surface soils and shallow ground water were less than 1 for all
chemicals (Tables 5-1 and 5-4, respectively). Hazard indices (the total of the hazard
quotients) for each exposure pathway were likewise less than 1. Even afier combining
hazard indices across exposure pathways, the total hazard indices for exposure to surface
soils (0.022) and shallow ground water (0.0022) were less than 1, indicating that
noncarcinogenic health effects would be unlikely to result from exposure to the chemicals

of concern in these media.

For the utility woiker, hazard quotients calculated for all chemicals of concern in
Elevated Sections soils and At Grade Section soils and Elevated Sections ground water
and At Grade Section ground water were less than one (Tables 5-2, 5-3, 5-5 and 5-6,
respectively). Hazard indices for all exposure pathways were also less than one. When
summed across exposure pathways, the total hazard indices for the utility worker exposed
to the chemicals of concein in Elevated Sections and At Grade soils was 0.021 (Table 5-
2) and 0.0073 (Table 5-3), respectively, indicating that noncarcinogenic health effects
would be unlikely to result from exposure to the chemicals of concern. The inhalation
hazard indices from exposure to chemicals volatilizing from shallow ground water in the
Elevated Sections (Table 5-5) and At Grade Section (Table 5-6) were also less than 1
(0.33 and 0.000049, respectively), indicating that inhalation of volatile chemicals present
in either Elevated Sections or At Grade Section shallow ground water is unlikely to be
associated with noncarcinogenic adverse health risks.
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5.1.1 Characterization of Risks from Lead in Soil

Blood lead concentrations calculated for a child at play exposed to lead in surface soils
and a utility worker exposed to lead in surface and subsurface soils can be calculated
using methods outlined in DTSC guidance (DTSC, 1992) and a recent DTSC
memorandum (DTSC, 1994b). The calculations presented below assume that no
protective measures are taken fo prevent exposure to lead-affected soils. The assumptions
used to calculate blood lead concentrations for a child at play and a utility worker
exposed to lead in soil are presented in Attachment D.

5.1.1.1 Child at play

A child at play may be exposed to lead in surface soil at the Elevated Sections of the I-
880 Corridor site. The exposure parameters used to calculate lead exposure for the child
at play are presented in Attachment D. For reasons of conservatism, the higher of the
95% upper confidence limit concentrations for lead in Elevated Sections surface soils was
used to assess lead exposure (South Elevated Section, 605 mg/kg). The calculated blood
lead concentrations associated with a child's exposure to 605 mg/kg lead in soil for 3 days
per week were 3.4, 5.3, 6.0, 6.9, and 7.6 pg/dL for the 50th, 90th, 95th, 98th, and 95th
percentile values, respectively. These concentrations are all below the DTSC's blood lead
concentration of concern for a child of 10 pg/dL, indicating that a child's exposwre to
surface soil in the Elevated Sections of the I-880 Corridor is unlikely to result in

overexposure to lead.

As a point of comparison, lead exposure modeling performed by OFlaherty (O'Flaherty,
1995) predicts that a child resident's exposure to average soil lead concentrations of 500
mg/kg and lower would result in blood lead concentrations less than 10 ug/dL. It should
be noted that the average lead concentration in Elevated Sections surface soil from the I-
880 Corridor site is 318 mg/kg, lower than the soil lead concentration evaluated by
O'Flaherty (500 mg/kg). Further, the child at play would not be exposed to lead in site
soils on a daily basis as would O'Flaherty's child resident. For these reasons, lead
exposure modeling performed by O'Flaherty provides further support that a child's
exposure to surface soil at the I-880 Corridor is unlikely to result in a blood lead
concentration over 10 pg/dL.

5-2 121197



5.1.1.2 Utility worker

During excavation of soils for utilities or below-grade structures at the 1-880 Corridor
site, utility workers could be exposed to higher concentrations of lead present in
subsurface soils. The exposure parameters used to calculate lead exposure for the utility
worker atre presented in Attachment D. According to California Code of Regulations
(CCR) Title 8 § 1532.1, Lead in Construction standard, workers engaged in ‘New
construction, alteration, repair, or renovation of structures, substrates, or portions thereof,
that contain lead, or materials containing lead” would be covered under this regulation.
Thus, Title 8 § 1532.1 appears to be applicable to workers that could lay utility lines or
sewer lines in soils at the 1-880 Corridor site after the freeway is constructed.

Using the DTSC leadspread model, the calculated 50th, 90th, 95th, 98th, and 99th
percenttle blood lead concentrations for a utility worker exposed to surface and
subsurface soils édntajning an average of 361 mg/kg lead (higher 95% UCL value for
surface and subsurface soils from Elevated vs. At Grade Sections) were 2.6, 4.0, 4.5, 5.2
and 5.8 pg/dL, respectively. Based on these calculations, utility worker exposure to lead
in surface and subsurface soils is unlikely to result in a blood lead concentration that
would exceed 10 pg/dL.

Based on exposure calculations using the DTSC lead exposure model, a utility worker’s
exposure to soil lead concentrations detected at I-880 Corridor site is unlikely to result in
blood lead concentrations that exceed any recommended blood lead standard (40 pg/dL)
or health protection goal (30 pg/dL) in CCR Title 8 § 1532.1, the California Lead in
Construction standard.

5.2 Theoretical Lifetime Cancer Risks

For the child at play at the Elevated Sections of the I-880 Corridor site, calculated
theoretical lifetime cancer risks resulting from exposure to the chemicals of concern in
Elevated Sections surface soils and shallow groundwater were 1 E-06 and 2 E-09,
respectively (Tables 5-1 and 5-4, respectively). Benzo(a)pyrene accounts for nearly all of

the calculated lifetime cancer risk for surface soils.

Theoretical lifetime cancer risks calculated for the utility worker exposed to the
chemicals of concern in Elevated Sections and At Grade Section surface and subsurface
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soils were 5 E-07 and 4 E-07 (Tables 5-2 and 5-3, respectively). Theoretical lifetime
cancer risks calculated for the utility worker exposed to volatile organic chemicals
released from shallow ground water in the Elevated Sections and At Grade Section were
1 E-07 and 3 E-08, respectively (Tables 5-5 and 5-6). Benzo(a)pyrene accounts for most
of the calculated theoretical lifetime cancer risk for the utility worker exposed to surface
and subsurface soils in both the Elevated Sections and the At Grade Section of the I-880
Corridor.

53 Risks Posed by Petroleum Hydrocarbons

As recommended by DTSC (DTSC, 1995), this risk assessment considers human heailth
risks posed by petroleum hydrocarbons using three risk assessment methods. These
methods, termed the ASTM, 1}PI, and MDEP methods, are briefly explained in Section
4 4 of this report. Risks calculated for chemicals associated with petroleum hydrocarbons

are discussed below by the method used to calcuiate risks.

As discussed in Sections 2.1 and 2 2 of this report, volatile organic chemicals other than
1,2-dibromoethane, PNAs other than benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene dibenz(a,h)anthracene, and indeno(1,2,3-cd)pyrene were eliminated
as chemicals of concern for I-880 Corridor site based on comparison to residential PRGs.
However, several volatile chemicals and PNAs are used as indicator chemicals for
petroleum hydrocarbons for both the ASTM and API methods. For this reason, in order fo
use the indicator chemical approaches used in the ASTM and API risk assessment
methods, it is necessary to consider detected concentrations of PNAs at the I-880
Corridor site. For the sake of completeness, this report evaluates detected PNAs using
both the ASTM and API methods below.

5.3.1 ASTM Risk Method

As described in Section 4.4 of this report, ASTM has developed an “indicator” chemical
approach to deriving risk-based screening level concentrations for selected chemicals in
soil and ground water. In particular, the ASTM has developed risk-based screening levels
for benzene, ethylbenzene, toluene, xylene, naphthalene, and benzo(a)pyrene in soil and
ground water for residential and industrial exposure scenarios. The risk-based screening
levels for these chemicals in soil and ground water are presented in Table 4 of the
“Emergency Standard Guide for Risk-Based Cotrective Action at Petroleum Release
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Sites” (ASTM, 1994). Comparisons of detected chemical concentrations to risk-based
screening level concentrations listed in Table 4 of the ASTM guidance are discussed for
soils and ground water below. It should be noted that this comparison is quite
conservative since it compares the most stringent risk-based screening level (residential)
to maximum detected concenfrations of indicator chemicals in soil and ground water.
Further, it compares screening levels developed for residential exposure scenarios to
exposure conditions (child at play and the utility worker) that would be associated with

less soil or inhalation exposure.
5.3.1.1 Elevated Sections Soil

As discussed in Section 2 of this report, benzene, ethylbenzene, toluene, xylenes,
naphthalene, and several other PNAs in soil were eliminated from the risk assessment
based on comparison to USEPA Region IX residential PRGs. However, in the interest of
completeness, maximum detected concentrations of these chemicals in Elevated Sections
soils are compared to Tier 1 ASTM risk-based screening levels in Table 5-7. As
calculated by ASTM, the Tier 1 risk-based soil screening levels take into account
ingestion, skin contact, and inhalation of the indicator chemicals under residential

exposure conditions.

Tier 1 ASTM screening levels are calculated using default exposure parameters and
USEPA slope factors for carcinogenic chemicals and USEPA reference doses for non-
carcinogenic chemicals. DTSC slope factors for benzene and the potentially carcinogenic
PNAs are different from those developed by the USEPA and used by ASTM. For this
reason, the ASTM Tier 1 risk-based screening level is also presented as an adjusted value
based on the DTSC slope factor. While the ASTM has not calculated risk-based screening
levels for benzo(a) anthracene, benzo(b)fluoranthene, benzo(gh,i)perylene,
benzo(k}fluoranthene, chrysene, and indeno(1,2,3-c,d)pyrene, values were calculated
using a relative potency factor of 0.1 and 0.01 and DTSC slope factors for
benzo(a)pyrene (DTSC, 1994). Dibenz(a,h)anthracene has no ASTM screening level. In
otder to calculate a value for dibenz(a,h)anthracene, the California EPA slope factor for
dibenz(a,h) anthracene was divided by the USEPA slope factor for benzo(a) pyrene and
then muitiplied by the ASTM screening level for benzo(a) pyrene. This resulted in an
adjusted screening level for dibenz(ah)anthracene nearly equivalent to the adjusted

ASTM value for benzo(a)pyrene.
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The volatile organic hydrocarbons, benzene, ethylbenzene, toluene, and xylenes were
detected in Elevated Section soil at concentrations below both ASTM Tier 1 screening
levels for residential soil and adjusted ASTM levels (Table 5-7). The maximum detected
concentration of benzo(a)pyrene in Elevated Section soil exceeded the ASTM Tier 1 risk-
based residential soil screening level and the adjusted ASTM value calculated using
DTSC slope factors. The maximum detected concentration of indeno(1,2,3-cd)pyrene
also exceeded the adjusted ASTM value calculated using the DTSC slope factor.

Maximum detected concentrations of benzo(b)fluoranthene, benzo(k)fluoranthene, and
chrysene were below adjusted ASTM values The maximum concentrations of
naphthalene in Elevated Sections soil were below the ASTM screening level. No ASTM
Tier 1 screening levels were available for the PNA benzo(g,h,i)perylene, however, as
discussed in Section 2, benzo(gh,i)perylene was not considered to contribute to

noncarcinogenic risk to any appreciable degree.

Although the maximum detected concentrations of benzo(a)pyrene and indeno(1,2,3-
cd)pyrene in Elevated Sections soil exceeded their respective ASTM residential risk-
based screening levels, these chemicals were not expected to pose significant risk under I-

880 Corridor site exposure conditions.
5.3.1.2 At Grade Section Soil

As discussed in Section 2 of this report, toluene, naphthalene, and several other petroleum
indicator chemicals in At Grade Section soil were eliminated from the risk assessment
based on comparison to USEPA Region IX residential PRGs. However, in the interest of
completeness, maximum detected concentrations of these chemicals in At Grade Section
surface/subsurface soils are compared to Tier i ASTM risk-based screening levels in
Tables 5-8.

The volatile orgamic hydiocarbon, toluene, was detected in At Grade Section
surface/subsuiface soil at a concentration below ASTM Tier 1 screening levels for
1esidential soil (Table 5-8). The maximum detected concentration of benzo(a)pyrene in
At Grade Section surface/subsurface soils exceeded the ASTM Tier 1 risk-based
residential soil screening level and the adjusted ASTM value calculated using DTSC
slope factors. The maximum detected concentrations of benzo(2)anthracene,
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benzo(b)fluoranthene, dibenz(ah)anthracene and indeno(1,2,3-cd)pyrene also exceeded
the adjusted ASTM values calculated using the DTSC slope factors.

Maximum detected concentrations of benzo(k)fluoranthene and chrysene were below
adjusted ASTM values. No ASTM Tier 1 screening levels were available for the PNA
benzo(g,h,i)perylene, however, as discussed in Section 2, benzo(g,h,i)perylene was not

considered to contribute to noncarcinogenic risk to any appreciable degree.

In summary, the results of the comparison indicate that five PNAs (benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, dibenz(ah)anthracene and indeno(1,2,3-
c,d)pyrene) exceeded either ASTM Tier 1 risk-based screening levels or risk-based
ASTM screening levels adjusted for the DTSC slope factor in At Grade Section soil.
Although the maximum detected concentrations of these PNAs in At Grade Section soil
exceeded their respective ASTM residential risk-based screening levels, these chemicals
do not pose significant risk to utility workers under I-880 Corridor site exposure
conditions. As presented in Table 5-3, theoretical lifetime cancer 1isks due to a utility
wotker’s exposure to these five PNAs are well below the target lifetime cancer risk of 1 x
10,

5.3.1.2 Ground Water

ASTM has derived Tier 1 risk-based screening levels for chemicals detected in ground
water for three different exposure scenarios for both residential and industrial exposure
conditions. These scenarios are: inhalation of chemicals volatilizing from ground water
through soils to the outdoor air; ingestion of chemicals in ground water and; inhalation of
vapor-phase chemicals released from shallow ground water that have migrated into a
building. Of these exposure scenarios, only inhalation of chemicals volatilizing from
ground water to outdoor air was applicable to the [-880 Corridor site. The Tier 1 risk-
based residential exposure scenario values for the scenario are compared to maximum
detected concentrations of petroleum hydrocarbon indicator chemicals of Elevated
Sections shallow ground water in Table 5-9 and in At Grade Section shallow ground
water in Table 5-10.

Maximum detected concenfrations of petroleum hydrocatbon indicator chemicals
detected in shallow ground water in the Elevated Sections (benzene, ethylbenzene,

toluene, xylenes, and naphthalene) did not exceed ASTM Tier 1 risk-based screening
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levels. Maximum detected concentrations of benzene, ethylbenzene, toluene, xylenes,
benzo(a)pyrene, indeno(1,2,3-cd)pyrene and naphthalene in At Grade Section also did not

exceed ASTM Tier | risk-based scieening levels.

This comparison indicates that these chemicals would be unlikely to pose unacceptable
health risk even under residential exposure conditions. Thus, these chemicals would not
pose unacceptable health risks for a child at play in the Elevated Sections of the I-880
Corridor since the child would have less exposwre than under residential exposure

conditions.
5.3.2 API DSS Risk Model

As reviewed in Section 4.4, the API DSS risk assessment model may be used to calculate
risks posed by chemicals that are considered to be common indicator chemicals for
petroleurn mixtures. Along with the model, the API supplies physical, chemical, and
toxicologicai data concerning 25 chemicals considered to be indicators of petroleum
contamination in the environment. The API model includes fate and transport models for
ground water, soil, and air so that the user can calculate exposure point concentrations for
the indicator chemicals in these media. While it includes emission of volatile components
of fuels from soil to air, the API DSS model does not consider exposure to volatiles
released from ground water (as in an excavation) into outdoor air; this pathway was
considered in Sections 5.1 and 5.2 of this assessment.

API DSS fate and transport modeling was required only for calculating air concentrations
of the indicator chemicals. The Thibodeaux-Hwang vapor emissions model was used for
this purpose This model is presented in a modified form in the Superfund Exposure
Assessment Manual (USEPA, 1988b). Other applicable fate and transport models
available in the API DSS model for calculating emissions of volatiles from soil include
Farmer's model, the Jury model, and SESOIL. The Thibodeaux-Hwang model was
selected to calculate emissions of volatiles from soil because it requires relatively little
site-specific data, is less complicated than the Jury or SESOIL models, and does not
require the user to assume that the affected soil is covered by a clean soil cover (as in

Farmer's model}.

The API DSS model also allows the user to input site-specific exposure assumptions into
the model. The same exposure assumptions listed in Table 3-3 were used to calculate
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exposure to API indicator chemicals in soil. Maximum detected concentrations of the
indicator chemicals in soil were used as exposure point concentrations. Default USEPA
slope factors and reference doses available in the API DSS model were used to calculate
risks. All exposure assumptions, calculated volatile concentrations in air, and API DSS
risk model inputs are summarized in Aftachments E and F for the child at play and the
utility worker, respectively.

Tables 5-11, 5-12, and 5-13 summarize noncarcinogenic and carcinogenic risk
calculations for the API indicator chemicals detected at the 1-880 Corridor site. Note that
the API has not included benzo(k)fluoranthene, and indeno(1,2,3-c,d) pyrene as indicator
chemicals for petroleum hydrocarbon mixtures, however, benzo(k)fluoranthene did not
exceed Region IX residential PRGs and indeno(1,2,3-cd)pyrene only slightly exceeded its
residential PRG. Given the difference in exposure between a residential scenario and the
exposure conditions at the 1-880 Corridor site (i.e., recreational/industrial scenario), the
lack of inclusion of these two PNAs as indicator chemicals in the API DSS model should

not underestimate risk.

Using the API DSS model, the total hazard index for the child at play exposed to the API
indicator chemicals in Elevated Sections surface soil was 0.000022 (Table 5-11). This
value is well below one, indicating that exposure to these chemicals in surface soil is
unlikely to be associated with noncarcinogenic adverse health effects. The theoretical
lifetime cancer risks calculated for the child at play in Elevated Sections surface soil were
1 E-06 (Table 5-11).

For the utility worker exposed to the API indicator chemicals in surface/subsurface soils
in the Elevated Sections, the total hazard index (0.028) is less than 1, indicating that it is
unlikely that exposure to these chemicals would be associated with noncarcinogenic
adverse health effects (Table 5-12). Calculated theoretical lifetime cancer risk resulting
from exposure to these chemicals in soil was 2 E-07 (Table 5-12).

For the utility worker exposed to the API indicator chemicals in soils in the At Grade
Section, the total hazard index (0.027) is less than 1, indicating that it is unlikely that
exposure to these chemicals would be associated with noncarcinogenic adverse health
effects (Table 5-13). Calculated theoretical lifetime cancer risk resulting from exposure to
these chemicals in soil was 1 E-06 (Table 5-13).
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In summary, for the child at play and the utility worker, the API DSS risk model indicates
that exposure to pefroleum indicator chemicals in soils at the I-880 Corridor site would
not be associated with noncarcinogenic adverse health effects or theoretical lifetime
cancer risks higher than 1 E-06.

5.3.3 MDEP Risk Method

The MDEP risk method is a health-based alternative to the use of the TPH (total
petroleum hydrocarbon) parameter in the evaluation of human health risks posed by
petroleum hydrocarbons in water and soil. As discussed in Section 4.4 of this report, the
MDEP scheme requires analysis of petroleum hydrocarbons to detect the quantity of C5
to C8, C9 to C18, and C19 to C32 alkanes/cycloalkanes and C9 to C32 aromatics/alkenes
in soil or water. These hydrocarbon-specific data are unavailable for the I-880 Corridor

site.

While GC and GC/MS analyses of soil samples at the I-880 Corridor site indicate that the
majority of detected hydrocarbons ate in the high-boiling {motor oil) range of petroleum
hydrocarbons, these data do not supply the characterization necessary to identify whether
detected hydrocarbons are alkanes, alkenes, or aromatic compounds. Thus, the MDEP
method cannot be fully implemented at the I-880 Corridor site.

Despite the above-described shortcomings in the chemical characterization of petroleum
hydrocarbons detected at the site, the MDEP method may be applied to perform a “worst
case” analysis if it is conservatively assumed that the detected petroleum hydrocarbons
are the most toxic MDEP petroleum hydrocarbon fraction. For example, if it is assumed
that all TPH-diesel and TPH-gasoline detected at the I-880 Corridor site are comprised of
the most toxic petroleum fraction (C9 to C32 aromatic/alkenes), the lowest reference dose
applied by the MDEP (i.e., 0 03 mg/kg/day) can be used to evaluate the noncarcinogenic
risk associated with these petroleum hydrocarbons in soil at the site.

It should be noted that the MDEP method discusses only the use of chronic reference
doses in assessing risks posed by petroleum hydrocarbons in soil or water. However,
pytene, the reference chemical used by the MDEP to represent the most toxic
hydrocarbon fraction, also has a USEPA-derived subchronic reference dose of 0.3
mg/kg/day. A subchronic reference dose is more appropriately applied to the subchronic
exposure (less than 7 years) calculated for a utility worker. Thus, in calculating the risks
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posed by a child's chronic exposure to petroleum hydrocarbons in scil, a chronic
reference dose of 0.03 mg/kg/day is used. For the subchronic soil exposure experienced
by a utility worker, a subchronic reference dose of 0.3 mg/kg/day is used.

Noncarcinogenic risks posed by petroleumn hydrocarbons in soil may be calculated by
using the average daily intakes of petroleum hydrocarbons for the child at play in the
Elevated Sections and the utility worker in the Elevated Sections and the At Grade
Section presented in Tables 3-5, 3-6, and 3-7, respectively. The average daily intakes
were calculated using the maximum detected concentration of the petroleum

hydrocarbons in soil.

The hazard quotients associated with ingestion, skin contact, and inhalation of the
petroleum hydrocarbon mixtures are presented in Tables 5-14, 5-15, and 5-16 for the
child at play and the construction worker, respectively. The overall hazard indices for the
child at play (Elevated Sections) and the utility worker (Elevated Sections and At Grade
Section) are 0.022, 0.016 and 0.0073, respectively. These calculations indicate that the
child at play and the utility worker are unlikely to experience noncarcinogenic health
effects as a result of exposure to petroleum hydrocarbons in soil at the I-880 Corridor site.

The risk calculations discussed above may be considered overly conservative for TPH-
motor oil if the typical composition of motor oil is considered. For example, gasoline and
diesel fuel consist primarily of C4 - C12 and C9 - C20 range hydrocarbons, respectively,
whereas motor oil consists primarily of C15 to C50 range hydrocarbons (MDEP, 1994).
Gosselin (1984) indicates that motor oils are 75% to 100% composed of mineral oil.
Mineral oil is widely recognized as having low toxicity (ATSDR, 1994; MDEP, 1994).
Ellenhom and Barceloux (1988) classify a child's consumption of 5 ml and less of
Iubricating oils, mineral oil, and motor oils as a “nontoxic ingestion”. Af a concentration
of 4800 mg/kg of motor oil in soil (the maximum detected concentration in Elevated
Sections surface soil at the I-880 site), a child would have to ingest 1 kg (2.2 pounds) of
soil to equal a 5 ml ingestion of motor oil.
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5.4 Evaluation of Risk Assessment Uncertainties

Several areas of uncertainty were associated with the estimation of chemical intakes from
exposure to soil and air and the characterization of risk. For ease of discussion,
uncertainties are discussed as they relate to either the estimation of exposure or the

evaluation of chemical toxicity.
5.4.1 Uncertainties Related to Estimation of Exposure

Uncertainties associated with estimation of exposure to the chemicals of concern in soil

or shallow ground water primarily relate to:

. chemical analysis of volatile organic chemicals in soil;

. chemical analysis of petroleum hydrocarbons as “total petroleum hydrocarbons”;

. the selected frequencies of human contact with chemicals in soil and shallow
ground water;

. the selection of exposure variables to estimate oral, dermal, and inhalation intakes

of the chemicals of concern in soil and ground water and;

. estimation of chemical release from soil and ground water and the resulting air

concentrations at receptor locations.
These areas of uncertainty are discussed below.
alysis of Volatile Qrganic Chemicals in Soil

Several chemicals detected in the Elevated Section and At-Grade Section soils are
considered volatile. USEPA indicates that analysis of volatile chemicals is a source of
considerable uncertainty that may affect confidence in sampling results (USEPA, 1992¢).
In particular, concentrations of volatile chemicals such as acetone, benzene, 1,2-
dibromoethane, 1,2-dichloroethane, ethylbenzene, methylene chloride, methyl ethyl
ketone, tetrachloroethene, toluene, trichloroethene, and xylenes may be underestimated if
precautions are not taken to minimize loss of chemicals from soil during sample
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handling. However, because this risk assessment assumes that exposure to volatile
chemicals in soil may be as long as months to years, the loss of volatile chemicals that
may occur during sample handling is probably offset by the assumed duration of
exposure to volatile chemicals in soil. For example, if loss of volatile organic chemicals
from soil occurs during sample handling, similar losses of volatile chemicals from soil
would also be expected to occur as a result of trenching or excavation of affected soils.

Chemical Analysis of Petroleum Hydrocarbons

Recent publications have questioned the usefulness of gravimetric (“oil and grease™) and
USEPA Method 4181 (“total recoverable petroleum hydrocatbons”) methods for
analyzing petroleum hydrocarbons in soil and water and in particular, their usefulness for
risk assessment purposes (Block et al, 1991; Douglas et al, 1992; MDEP, 1994).
Principal concerns regarding the “oil and grease™ analysis include the fact that: the
method of extraction leads to removal of petroleum hydrocarbons with the extraction
solvent; the method has high detection limits and; the method cannot discriminate
between simple classes of petroleum hydrocarbons. As stated by MDEP, the gravimetric
procedure “represents the most basic level of analysis and is not recommended for health
risk assessment purposes.” Due to these obvious shortcomings, “oil and grease” analyses
of soils from the I-880 Corridor site were not used in this risk assessment. Rather than
provide worthwhile data, use of the “oil and grease” analysis for soils at the 1-880
Corridor site would introduce even greater uncertainty to the risk assessment.

Similarly, the results of USEPA Method 418.1 analyses are not useful for risk
assessments. For example, Method 418.1 has been criticized because it leads to the loss
of volatile organic chemicals from the soil sample during the extraction, it has a poor
extraction efficiency for high molecular weight hydrocarbons, it may remove 5- and 6~
ring alkylated aromatics during the silica cleanup procedure, and it measures naturally
occurring hydrocarbons. Technical problems such as these have lead the MDEP to
conclude that “[Method 418.1] does not provide product identification if it is performed
as outlined in the EPA method” and that it is “not recommended for generating data used
in health risk assessments” (MDEP, 1994). Thus, “total recoverable petroleum
hydrocarbon™ (Method 418.1) analyses were not used 1n the risk assessment for the I-880

Corridor site.
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The gas chromatography (GC) and GC/mass spectrometry techniques used to detect
TPH-gasoline, TPH-diesel, and TPH-motor oil provide little information to characterize
the classes of petroleum hydrocartbons present in soils at the 1-880 Corridor site.
However, given the conservative MDEP assumptions used in evaluating the toxicity of
these detected petroleum hydrocarbons (Sections 5.3.3), it is unlikely that the use of these
data has resulted in underestimation of human health risks posed by petroleum
hydrocarbons in soil at the I-880 Corridor site.

Frequencies of Human Contact with Chemicals

Determining the frequency of a child's contact with the I-880 Corridor site is clearly
dependent on site-specific factors, several of which remain uncertain. These factors
include whether or not the areas under the freeway will be fenced or paved, the
availability of recreation areas near the raised portion of the fieeway, and others. The
conservatism of the exposure assumptions used to calculate exposure to chemicals for the
child at play is discussed below.

It was assumed that a child at play would be exposed to surface soils underneath the
freeway 36 days per year for 7 years. This fiequency of exposure was derived from
guidance provided in the “Supplemental Guidance for Human Health Multimedia Risk
Assessments of Hazardous Waste Sites and Permitted Facilities (DTSC, 1992). In that
guidance document, the DTSC calculated that a six year old child would spend time
equivalent to 43.7 days of exposure (a soil “exposure day” was considered to be
equivalent of 13 waking hours) at a community patk. In addition, the DTSC calculated
that a 7 to 17 year old child would spend time equivalent of 390.5 days of exposure (an
“gxposure day” for the 7 to 17 year old child was considered to be 16 waking hours) at a
community park over an 11 year period. If these days of exposure are summed and
divided by the 12 year exposure period, an average of 36 days pet year is calculated for
the amount of exposure days that a child may spend at a community patk.

From the results of a recent study by Silvers et al. (1994), the assumption of 36 days of
exposure to chemicals in soil can be considered conservative. Silvers et al. surveyed 1000
households in six states (including California) to determine the activity patterns of
children between the ages of 5 to 12 years. A total of 182 households were surveyed in
California. The time children participated in various activities (sleeping, attending school,
eating meals, etc) was recorded In addition, the amount of time spent in outdoor and
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indoor play at home and away from home was also recorded. The results of the California
survey are presented below.

Activities of California Children 5- to 12-Years of Age

Mean Standard
Location by site and activity (hours per day) Deviation
Indoors at home 16.70 332
Indoors away from home 491 347
Indoors, unknown site 0.05 0.28
Outdoors at home 1.06 1.74
Outdoors away from home 096 173
Outdoors, unknown site 0.01 0.13
At home, unknown location 0.02 0.20
Away from home, unknown location 0.06 0.32
Unknown location and site 023 0.96
Total over location by site 2400 -
Total hours indoors 21.66 2.61
Total hours outdoors 203 2.41

From Silvers et al. (1994)

From these data, California children spend over 90% of their day indoors. The statistic
most applicable to an estimate of a child's exposure to soil away from home (“outdoors
away from home”) indicates that very little time is spent outside away from the home
(mean = 096 hours per day; standard deviation, 1.73). The calculated 95% upper
confidence limit on the arithmetic mean of time spent outside away from home is
calculated to be 1.17 hours per day. Given that the mean number of waking hours in a 5-
to 12-year old child's day is 13.5 (Silvers et al, 1994), approximately 8.7% of a
California child's waking hours are spent outside away from home. It should be noted that
the Silvers et al. study did not differentiate time spent outside while away at school or
while on vacation from the time recorded as being spent “outdoors away from home”.
Thus, the mean amount of time spent in outdoor activities away from home determined
by Silvers et al. (1994) would tend to overestimate the time spent outdoors away from
home in areas in a child's neighborhood. Based on the results of their study, Silvers et al.
concluded that:

“Children between 5 and 12 years of age spend much more time indoors than outdoors.
The average fime spent indoors by children in New Yoik, New Jersey, Pemmsylvania,
Washington, and Oregon during Fall and Winter is almost 22.8 h per day. The children in
California are not far behind, at about 227 h per day spent inside. The California Air
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Resources Board obtained nearly identical results for California children: 22.0 h inside.
Children also spend a great deal of time at home These results alone have great import
for exposure and risk assessments of children; they indicate that attention should be
focused on indoor, on-site hazards.”

Thus, the estimated frequency of exposure to soils underneath the freeway (36 days per
year for 7 years) is likely to overestimate any actual soil exposure that a child may

experience.

The assumption of 60 days of exposure for a utility worker may be evaluated i terms of
time required to excavate a trench across the sections of the I-880 Comidor site, For
example, calculations performed using data in Means Building Construction Cost Data,
53rd Annual Edition (Means, 1995), indicate that it would require approximately 9
person-days to dig a trench 68 meters long by 1.75 meters deep by 1.25 meters wide and
haul the excavated soil away from the site. This estimate was based on use of a one-half
cubic yard backhoe to excavate soils, the time required to install steel sheet piling into the
trench, perform daily dewatering of the trench, and load and haul away the excavated
soils. From these calculations, the assumed 60 days of exposure for a utility worker can

be considered quite conservative.

Selection of Exposure Variables

In addition to the frequencies of exposure assumed for soil at the site, the degree of
exposure to these media is also somewhat uncertain. Estimates of exposure to these media
depend on the assumed amount of air inhaled, the amount of soil ingested, the amount of
skin surface soiled, and the amount of a chemical absorbed through the skin from soil and

ground water.

In keeping with the USEPA default assumption, utility workers were assumed to ingest
480 mg of soil per day. A review of the USEPA source for this assumption leads to the
speculation of Hawley (1985). Hawley calculated that with an assumed soil adherence of
3.5 mg/cm’ to the surface of the hands, an adult would ingest (presumably by licking or
mouthing) half of the soil present on the inside of the surfaces of the thumb and fingers of
both hands twice daily. However, it is noteworthy that if the EPA recommended upper
bound soil adherence value is used (1 mg/em?; as cited in USEPA, 1992¢) is substituted
into Hawley's equation, a soil ingestion rate of 137 mg/day is caiculated. Thus, the 480
mg/day soil ingestion rate that the USEPA states “may be used” is unsupported by any
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empirical observation or study and is likely to overestimate soil ingestion in a utility

worker.

Uncertainties associated with dermal exposure estimates for chemicals in soil are
primarily associated with the lack of chemical-specific data concerning the rate or amount
of chemical which is absorbed through the skin. The fractions of dermal absorption of
chemicals from soil were 0.10 for 1,2-dibromocthane, 0.15 for PNAs, and 0.10 for
petroleum hydrocarbons as presented in the California Preliminary Endangerment
Assessment Manual (DTSC, 1994},

In addition, the amount of soil adhering to the skin is an important but somewhat
uncertain factor in estimating the amount of a chemical that will be absorbed through the
skin. This report uses the USEPA recommended upper bound value of 1 mg/ cm® as a soil
adherence value for a child at play and a utility worker. It should be noted that these
values are derived from studies that examined the adherence of soil to the hands and for
this reason, the selected soil adherence values probably overestimate adherence of soil to
skin for other arcas of the body. For example, EPA states that:

“However, these studies [Que Hee et al. (1989) and Driver et al. (1989)] were
conducted under laboratory conditions and examined adherence to hands only

after intimate contact with soil. Such contact may not be representative of
normal behavior. Parts of the body that have less intimate contact with the soi]
will likely have lower values.” [Emphasis added]

and

“Thus, the lower end of this range (0.2) may be the best value to represent an
average over all exposed skin and 1 mg may be a reasonable upper value ™
{pages 8-16 and 8-17, USEPA, 1592d)

It is also noteworthy that the DTSC has used a soil adherence factor of 0.5 mg/cm® when
assessing exposure to DDT in soil (DTSC, 1992). Thus, the soil adherence values
selected are reasonably conservative estimates of soil exposure for the child at play and
the utility worker.

Estimation Of Chemical Release From Soil And Ground Water

Chemicals of concern with low volatility (PNAs and petroleum hydrocarbons) were
assessed by assuming that the dust concentration in air was 0.05 mg/m’ for the child at

5-17 721/97



play and 1 mg/m3 for the utility worker The 0.05 mg/m’ level is the same value assumed
for use in the California Preliminary Endangerment Assessment Guidance Mannal. The 1
mg/m’ dust concentration assumed for the utility wotker is intended to account for
increased dust concentrations associated with excavation of soil. These values are
reasonably conservative given previous observations of dust concentrations around

construction areas.

For example, dust concentrations measured in a general construction area ranged from
0.094 mg/m’® to 0.593 mg/ m® with a median concentration of 0.280 mg/ m* (Cowherd et
al.,, 1974). Thus, a 1 mg/m’ airborne dust concentration is likely to represent the upper

bound of conditions likely to exist at a construction site.

Additionally, all dust particles present in air were assumed to be respirabie and that all
dust in air was assumed to be made up of site soil. It was also assumed that the wind
blows in the direction of the receptors 100% of the time. These assumptions would also

tend to result in overestimation of chemical exposure from inhalation of particulates.

The risk assessment for the I-880 Corridor site also conservatively assumes that chemical
concentrations in soil and shallow ground water will remain constant over the exposure
periods considered. Further, soils and shallow ground water were assumed to be affected
by the maximum concentrations or 95% UCL concentrations of the chemicals of concern.
The use of these assumptions leads to the overestimation of exposures to chemicals

detected in soil and shallow ground water.
54.2 Uncertainties Related to Estimation of Risk

Uncertainties associated with characterization of risks associated with the chemicals of
concern primarily relate to the characterization of carcinogenic risk. While assessment of
risk from petroleum hydrocarbons may also be considered somewhat uncertain, these
uncertainties are conservatively addressed using the ASTM, API, and MDEP methods
described in Section 4.4 of this report.

Perhaps the greatest uncertainty associated with the risk assessment process is the
evaluation of carcinogenic risk due to chemical exposure. The fundamental principles
underlying risk assessment for carcinogenic chemicals remain arguable, including the
tenet that every potential carcinogen is associated with some degree of carcinogenic risk,
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no matter how small the dose, The belief that chemically induced cancer is a non-
threshold process is a conservative default policy which the EPA assumes to ensure the
protection of human health. However, there is litile biological basis to support the

widespread application of this policy to all potential carcinogens.

The EPA default policy for potential chemical carcinogens mandates that results from
high-dose animal studies be extrapolated to exposures in humans which are thousands of
times lower. The EPA uses a mathematical model known as the linearized multistage
model to extrapolate from high doses to very low doses. As applied by the EPA, the
linearized multistage model leads to quantitative estimates of cancer risk which are
conservative, upper bound approximations of lifetime cancer risk. The EPA expressed
the following uncertainty in using the linearized multistage model to determine

carcinogenic risks in humans:

“It should be emphasized that the linearized multistage procedure leads to
a plausible upper limit to the risk that is consistent with some proposed
mechanisms of carcinogenesis. Such an estimate, however, does not
necessarily give a realistic prediction of the risk. The true value of risk is
unknown, and may be as low as zero. The range of risks, defined by the
upper limit given by the chosen model and the lower limit which may be
stated as low as zero, should be explicitly stated.” (51 Federal Register
33998)

Thus, according to the EPA commentary cited above, carcinogenic risks estimated using
the linearized multistage procedure lead to comservative but not necessarily realistic
estimates of risk. The National Research Council has also commented concerning use of
the linearized multistage model, stating:

“The linearized multistage model is widely used to estimate cancer risks
associated with environmental exposures (EPA, 1987) and is said to
provide an upper-limit estimate of low-dose response. To some degree,
the model's wide use reflects its mathematical flexibility. However,
biologic support for the assumption of linearity at low doses remains
largely inferential and probably wrong in a high proportion of cases
(emphasis added) (Bailar et al., 1988). (NRC, 1989)

For these reasons, it is likely that the risks calculated in this report will substantially
overestimate the actual risks which may be associated with exposure to the chemicals of

concemn in soil and shallow ground water. As discussed in Section 4.2 of this report,
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proposed USEPA carcinogenic risk assessment guidance indicates that carcinogenic
potencies for non-genotoxic carcinogens may be considerably overestimated by current

cancer risk assessment methods.
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Table 5-1
Child at Play-Elevated Sections

Nencarcinogenic and Carcinogenic Risks Associated with Exposure to Chemicals in Surface Sofls

Polynuclear aromatic hydrocarbons
Benzo(a)anthracene

Benzo[alpyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene

Chrysene

Indenof1,2,3-cd]pyrene

Petrolenm hydrocarbons
TPH-Diesel*

TPH-Gasoline*

TPH-Motor oil/Journal box oil*

Metals
Lea

2.70E-05 8.92E-05 6.76E-08

3.98E-06 1.31E-05 9.96E-09

5.08E-03 1.68E-02 1.27E-05
see Attachment D

(-) Hazard quotient counld not be calculated due to lack of a reference dose

*There is no USEPA reference dose for petroleum hydrocarbons. The reference dose used is from

Massachussetts Dept. of Environmental Protection

na - not applicable; chemical is not a potential carcinogen

4.30E-09
1.45E-07

2.10E-08
na
3.77E-09
8.07E-10
5.11E-08

na
na
na

2.13E-08
7.19E-07

1.04E-07
na
1.86E-08
3.99E-09
2.53E-07

na
na
na

see Attachment D

3.50E-12
1.18E-10
[.70E-11
na
3.06E-12
6.56E-13
4.15E-11

na
na
na




Noncarcinogenic and Carcinogenic Risks Associated with Exposure to Chemicals in Surface and Subsurface Soils

Table 5-2

Utility Worker-Elevated Sections

Volatile organic chemicals
Ethylene dibromide

Polynuclear aromatic kydrocarbons
Benzo(a)anthracene

Benzof[a]pyrene
Benzo[b]fluoranthene
Benzo[g,h,i]perylene
Benzo[k]fluoranthene

Chrysene

Indeno[1,2,3-cd]pyrene

Naphthalene

Petroleum hydrocarbons
TPH-Diesel*

TPH-Gasoline*

TPH-Motor cil/Tournal box oil*

Metals
Lead

[ L

() Hazard quotient could not be calculated due to Jack of a reference dose

1.38E-04

2.97E-05
4.00E-06
6.06E-03

2.50E-04

3.59E-05
4.84E-06
7.32E-03

see Attachment D

*There 15 no USEPA reference dose for petroteurn hydrocarbons. The reference dose used is from

Massachussetts Dept. of Environmental Protection
na - not apphcable; chercal is not a potential carcinogen

7.17E-03

1.24E-06
1.67E-07
2.52B-04

1.68E-10

3.09E-09

1.04E-07

1.51E-08
na

2.71E-09

5.80E-10

3.67E-08
na

na
na
na

2.03E-10

5.60E-09

1.89E-07

273E-08
na

4.90E-09

1.05E-09

6.65E-08
na

na
na
na

see Attachment D

5.86E-09

4.19E-11

1.41E-09

2.04E-10
na

3.66E-11

7.85E-12

4.97E-10
na

na
na
na




Polynuelear aromatic hydroecarbons
Benzo(a)antbracene

Benzola]pyrene
Benzo[bjfluoranthene
Benzo{g,h,i]perylene
Benzo[k]fluoranthene

Chrysene

Dibenz[a,h]anthracene
Indenof},2,3-cd]pyrene

Petroleum hydrocarbons
TPH-Diegel*
Journal box oil*

Metals
Lead

(-} Hazard quotient could not be calculated due to iack of a reference dose

2.08E-04
3.05E-03

Table 5-3
Utility Worker-At-Grade Section
Noncarcinogenic and Carcinogenic Risks Associated with Exposure to Chemicals in Surface and Subsurface Soils

2.51E-04
3.68E-03

see Attachment D

*There 15 no USEPA reference dose for petroleum hydrocarbons, The reference dose used is from

Massachussetts Dept. of Environmental Protection
na - not applicable; chermical is not a potential carcinogen

8.66E-06
1.27E-04

7.21E-09
7.72E-08
3.88E-09
na
248E-09
1.92E-G9
5.48E-08
6.33E-09

na
na

1.31E-08
[.40E-07
7.02E-09
na
4.49E-09
3.47E-09
9.93E-08
1.15E-08

na
na

see Attachiment D

9.76E-11
1.05E-09
5.25E-11
na
3.35E-11
2.59E-11
2.28E-09
3.58E-11

na
na




Table 54

Child at Play
Neoncarcinogenic and Carcinogenic Risks Associated with Inhalation
of Chemicals Volatilizing from Shallow Groundwater through Seil
Elevated Sections

Volatile organic chemicals
Butylbenzene (sec) - na
Butylbenzene {terf) - na
1,2-Dibromo-3-chloropropane (DBCP) 2.6E-05 1.06E-09
1,2-Dibromoethane (EDB) 3 9E-04 5.57E-10
1,2-Dichlorobenzene 2.1E-06 na
1,4-Dichlorobenzene 8 3E-08 6.61E-11
1,2-Dichloroethane - 7 02E-11
Ethylbenzene 1.1E-07 na
|Isopropylbenzene 1.8E-03 na
n-Propyl benzene - na
Styrene 1.6E-07 na
Toluene 6.3E-07 na
1,2,4-Trichiorobenzene 7T 4E-07 na
1,2,4-Trimethylbenzene - na
1,3,5-Trimethylbenzene - na
Xylene(m & p) - na
Xylene (o) - na
Polynuclear aromatic hydrocarbons
Acenaphthene - na
Naphthalene - na
Phenanthrene - na

(-) Hazard quotient could not be calculated due to lack of a reference dose
na- not applicable; chemical is not considered to be a potential carcinogen



Table 5-5

Utility Worker
Noncarcinogenic and Carcinogenic Risks Associated with Inhalation

Inhalation of Chemicals Volatilizing from Shallow Groundwater in Trenches- Elevated Sections

L S

Volatile organic chemicals

Butylbenzene (sec) - na
Butylbenzene (tert) - na
1,2-Dibromo-3-chloropropane (DBCP) 15E-02 %.70E-08
1,2-Dibromoethane (EDB) 1 5E-01 3.11E-08
1,2-Dichlerobenzene 59E-04 na
1,4-Dichlorobenzene 2.1E-05 2 36E-09
1,2-Dichlorocthane - 2.95E-09
Ethylbenzene 1 4E-05 na
Isopropylbenzene 1.6E-01 na
n-Propyl benzene - na
Styrene 1.3E-05 na
Toluene 9 4E-05 na
1,2,4-Trichlorobenzene 2.2E-04 na
1,2,4-Trimethyibenzene - na
1,3,5-Trimethylbenzene - na
Xylene(m&p) - na
Xylene (o) - na
Polynuclear aromatic ydrocarbons

Acenaphthene - na
Naphthalene - na
Phenanthrene - na

(-) Hazard quotient could not be calculated due to lack of a reference dose
na - not applicable; chemical is not considered to be 2 potential carcinogen



Table 5-6

Utility Worker
Noncarcinogenic and Carcinogenic Risks Associated with Inhalation
of Chemicals Volatilizing from Shallow Groundwater in Trenches
At-Grade

Volatile organic chemicals

Acefone - na
Benzene - 4.21E-10
1,1-Dichloroethane 4.7E-05 3.84E-10
1,1-Dichloroethene - na
¢cis-1,2-Dichlorocthene - na
Ethylbenzene 5.2E-07 na
Tetrachloroethylene - 3.23E-09
Toluene 1.1E-06 na
1,1,1-Trichloroethane - na
Trichloroethene - 3 37E-05
Vinyl chloride - 2.56B-08
Xylenes - pst:]
Polynuclear aromatic hydrocarbons

Acenaphthylene - -
Naphthalene na na
Phenanthrene - na

(-) Hazard quotient could not be calculated due to lack of a reference dose
na - not applicable; chemical is not considered to be a potential carcinogen



Table 5-7 Comparison to ASTM Risk Based Screening Levels-
Elevated Sections Surface and Subsurface Soils

Volatile organic chemicals

Benzene 1.80E-02 5.81E+00 L.G9EF0 no
Ethylbenzene 3.30E-02 7.83E+H)3 - no
Toluene 3.70E-01 1.33E+H04 - no
Xylenes (total) 2.80E-02 [.45E+05 - no
Polynuclear aromatic hydrocarbons

Benzofa)anthracene 1.60E-01 - 7.91E-01 no
Benzo(a)pyrene 5.40E-01 1.30E-01 7.91E-02 *+Yegre
Benzo(b)fluoranthene 7.80E-01 - 7.91E-01 no
Benzo(g,h,ijperylene 2.50EH00 - - na
Benzo(k)fluoranthene 1.40E-01 - 7.91E-01 no
Chrysene 1.00E-01 - 7.91E+G0 no
Indeno(1,2,3-cd)pyrene 1.90E+00 - 7.91E-01 s*Yegee
Naphthalene 4.90E+00 9.77E+02 - no

Tahle 5-8 Comparison tc ASTM Risk Based Screening Levels-
At Grade Section Surface and Subsurface Soils

Volatile organic chemicals

Toluene 3.00E-03 1.33E+04 - no
Polynuclear aromatie hydrocarbons

Benzo(a)anthracene 1.JOE+00 - 7.91E-01 ssYeges
Benzo(a)pyrene 2.00E+00 1.30E-01 7.91E-02 »Yese
Benzo(b)fluoranthene 1.30E+00 ' - 7.91E-01 *eYeses
Benzo(g,h,i)perylene 1.00E+00 - - no
Benzo(k)fluoranthene 740E01 . - 7.918-01 no
Chrysene © 440E+H00 - 7.91E+00 no
Dibenz(a,h)anthracene 8.30E-01 7.30E-02 swYesee
Indeno(1,2,3-cd)pyrene 1 40E+00 - 791E-01 +sYgges

*ASTM risk-based screening levels were caleulated using DTSC siope factors
{-) no risk based screening level available '



Table 5-9
Comparison of ASTM Tier 1 Risk-Based Screening Levels to
Maximum Detected Concentrations of Petroleum Hydrocarbon Indicator Chemicals
in Elevated Sections Shallow Ground Water

Volatile organic chemicals

Benzene 6.00E-02 1.10E+01 3.19E+00

Ethylbenzene 1.80E-01 **].52E+02 : .

Toluene 8.90E+00 **5.35E+02 -

Xylenes 1.10E+00 **1.08E+02 -

Polynnelear aromatic hydrocarbons

Naphthalene 1.70E-01 **3.10E-+02 -
Table 5-10

Comparison of ASTM Tier 1 Risk-Based Screening Levels to
Maximum Detected Concentrations of Petrolenm Hydrocarbon Indicator Chemicals
in At-Grade Section Shallow Ground Water

leal
Volatile organic chemicals
Benzene 2.00E-03 1.10E+01 3.19E+00
Ethylbenzene 1.00E-03 **].52E+02 -
Toluene 8.00E-04 **5 35E+02 -
Xylenes 3.20E-03 **].98E+02 -
Polynuclear aromatic hydrocarbons
Benzo(a)pyrene 3.30E-04 **6. 1E+00 -
Indeno(1,2,3-cd)pyrene 3.10E-04 **6.2E-02 -
Naphthaiene 2.20E-03 **3 10E+02 -

*ASTM risk-based screening levels were calculated using DTSC slope factors
{(-) no risk-based screening ievel available
**Calculated screening level exceeds solubility limit in water; water solubility Hmut is listed.



Table 5-11
ATPI DSS Model Risk Calculations
Child at Play--Elevated Sections
Noncarcinogenic and Carcinogenic Risks Associated with Exposure to Chemicals in Surface Soils

Volatile organic chemicals

Benzene - - - 291E-11  9.62E-11  3.53E-10
Toluene 4.15E-07 1.37E-06  1.98E-05 na na ta
Xylene 247E-09  B8.14E-09  2.99E-07 na na na
Polynuclear aromatic hydrocarbons

Benz(a)anthracene 430E-09  2.13E-08  1.06E-11
Benzo(a)pyrene - - - 1.45E-07 7.19E-07  5.36E-11
Benzo(b)fluoranthene - - - 2.10E-08  1.04E-07 1.07E-10
Benzo(g,h,i)perylene - - - 3.98E-09 1.97E-08  3,39E.13
Chrysene - - - 8.07E-10 3.99E-09  4.68E-12

(-) Hazard quotient could not be calculated due to lack of a reference dose
na - not applicable; chermcal is not a potential carciogen



Table 5-12
API DSS Medel Risk Calculations
Utility Worker-Elevated Sections
Noncareinogenic and Carcinogenic Risks Associated with Exposure to Chemicals in Surface and Subsurface Soils

Volatile organic chemicals

Benzene - - - 6.07E-11 7.34E-11 3.23E-10
Ethylbenzene 1.01E-04 1.23E-04 1.57E-04 na na na
1,2-Dibromoethane - - - 1.62E-09 1.96E-09 1.14E-09
[,2-Dichloroethene - - - 2.25E-10 2.72B-10 2.27E-09
Toluene 2.20E-03 2.66E-03 2.05E-02 na na na
Xylenes 6.20E-05 3.75E-05 1.65E-03 na na na
Polynuclear aromatic hydrocarbons

Benzo(a)pyrene - - - 1.19E-08 2.16E-08 8.37E-13
Benzo(b){luoranthene - - - 2.18E-09 3.95E-09 2.10E-12
Benzo(g,h,i)peryiene - - - 1.37E-09 2.49E-09 5.13E-14
Benzo(k)fluoranthene nc ne nc nc ne ne
Dibenz(a,h)anthracene - - - 5.75E-08 1.04E-Q7 1.75E-12
Fluoranthene ne ne ne na na na
Indeno(1,2,3-c,d)pyrene ne ne ne e nc nc
Naphthalene 1.41E-04 2,55E-04 - na na na
Phenanthrene - - - na na na

{-) Hazard quatient could not be calculated due to lack of a reference dose
na - not applicable; chemical is not a potential carcinogen
nc - not calculated; the API DSS Model does not inciude the chemical as an indicator chemical



Table 5-13
API DSS Model Risk Calculations
Utility Worker-At-Grade Section
Noncarcinogenic and Carcinegenic Risks Associated with Exposure to Chemicals in Surface and Subsurface Soils

E
fa i s

(-) Hazard quotient could not be calculated due to lack of a reference dose

na - not applicable; chemcal is not a potential carcinogen
nc - not calenlated; the API DSS Model does not include the chemical as an indicator chemical

Volatile organic chemicals
Benzenpe - - - 6.07E-11 7.34E-11 3.23E-10
Ethylbenzene 1.01E-04 1.23E-04 1.57E-04 na na na
Toluene 2.20E-03 2.66E-03 2.058-02 na ta na
Xylenes 6.20E-05 3,75E-05 1.65E-03 na na na
Polynuclear aromatic hydrocarbons
Benzo(a)anthracene - - - 2.13E-08 3.85E-08 6.30E-11
Benzo(a)pyrene - - - 3.86E-07 7.00E-07 3.86E-10
Benzo(b)fluoranthene - - - 2.51E-08 4.55E-08 347E-10
Benzo(g,b,i)perylene - - - 1.14E-09 2.07E-09 2.63E-13
Benzo(k)fluoranthene - - - nc ne ne
Chrysene - - - 8.50E-09 1.54E-08 5.00E-11
Dibenz(a,h)anthracene nc ne nc 5.48E-08 9.93E-08 7.29E-11
ne ne




Iable 5-14
Child at Play-Elevated Sections
MDEP Noncarcinogenic Risks Associated with Exposure to Petroleum Hydrocarbons
in Surface Soil

TPH-Diesel* o 7.47E-05 2 47E-04 187607

TPH-Gasoline* 3.98E-06 1.31E-05 9.96E-09
TPH-Motor oil/Journal box oil* 5.08E-03 1.68E-02 1.27E-05

R

Table 5-15
Utility Worker-Elevated Sections
MDEP Noncarcinogenic Risks Associated with Exposure to Petroleum Hydrocarbons
in Surface and Subsurface Soils

TPH-Diescl* 413504 4 99E-04 1 72E-05

TPH-Gasoline* 7.51E-04 9.08E-04 3.13E-05
IPH-Motor oil* 6.06E-03 7.32E-03 2.53E-04

“-}‘

el 035 13

Table 5-16
Utility Worker-At-Grade Sections
MDEP Noncarcinogenic Risks Associated with Exposure to Petroleum Hydrocarbons
in Surface and Subsurface Soils

i

TPH~Dicl* 2.08E-04 251E-04 8.66E-06
3.05E-03 _ 3.68E-03 1.27E-04

iRl B

*There is no USEPA reference dose for petroleum hydracarbons The reference dose used is from
Massachussetts Dept of Environmental Protection



6.0 SUMMARY AND CONCLUSIONS

The objectives of the risk assessment for the I-880 Corridor site were to evaluate possible
human healith risks that may be associated with chemicals detected in soil and shallow
ground water after the new [-880 fieeway is constructed. Soil and ground water in
elevated areas of the future I-880 Corridor (“Elevated Sections™) were given separate
consideration from the at grade section (“Af Grade Section”) because of the different
potential for human exposures to chemicals in soil and ground water in these areas. The
Elevated Sections of the fieeway (North and South Elevated Sections) are separated by an
At Grade Section of the freeway.

Chemicals of concern in soils of the Elevated and At Grade Sections of the I-830
Corridor site were conservatively selected by comparison of the maximum detected
concentration of each chemical to USEPA Region IX residential PRGs. Surface soil (0 to
1 foot depths) and surface/subsurface soils (0 to 5 feet depths) were given separate
consideration due to differences in the potential for human contact with surface and
subsurface soils. Maximum detected soil concentrations of the following chemicals in I-

880 Corridor soils exceeded their respective residential PRG concentrations:

Chemicals of Concern-Elevated Section Soils

Volatile organic chemicals Polynuclear arematic hydrocarbons Metals
1,2-Dibromoethane (subsurface soils Benzo(a)pyrene Lead
only) Benzo(b)fluoranthene

Indena(1,2,3-cd)pyrene

Chemicals of Concern-At Grade Section Soils

Polynuclear aromatic hydrocarbons Metals
Benzo(a)anthracene Lead
Benzo(a)pyrene

Benzo(b)fiuoranthene

Dibenz(a,h)anthracene

Indeno(1,2,3-cd)pyrene
In addition to the above chemicals that exceeded residential PRGs, TPH detected in soil

and characterized as gasoline (low boiling hydrocarbon fraction similar to gasoline; TPH-
gasoline), diesel fuel (mid-boiling hydrocarbon fraction similar to diesel, TPH-diesel),
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and motor oil or journal box oil (high-boiling hydrocarbon fraction similar to motor oil or
journal box oil; TPH-motor oil or journal box oil) were identified for further evaluation in

the risk assessment.

Shallow ground water at the 1-880 Corridor site is not likely potable. Thus, ingestion of
chemicals detected in ground water was not evaluated. However, volatilization of
chemicals from shallow ground water was considered to be a possible route of exposure.
Thus, all volatile chemicals (chemicals with Henry’s Law constants of 1 x 107 or greater
and a vapor pressure of 0.001 mm Hg or greater) were considered for further evaluation

in the risk assessment.

Possible pathways of the human exposure to the chemicals of concern in soil and shallow
ground water in the future I-880 Corridor were evaluated under conditions that will exist
after the freeway is built. The Elevated Sections of the freeway were considered
separately from the At Grade Section of the freeway since possible human exposure could
occur to surface soils in the Elevated Sections. Casual human exposure to surface soil in

the At Grade Section of the ficeway will be prevented by pavement.

For Elevated Sections of the freeway, two possible receptors were identified that may be
exposed to chemicals present in soil and shallow ground water. A child at play was
considered to be potentially exposed to the chemicals of concern in Elevated Section
surface soil (0-1° depth) via ingestion, skin contact, and inhalation of affected dusts and
vapors. In addition, inhalation of the chemicals of concern volatilizing from shallow
ground water through vadose zone soils was also assessed for a child at play in the
Elevated Sections of the I-880 Corridor site. The child at play was assumed to be exposed
to the chemicals of concern in surface soil and shallow ground water for 36 days per year
for 7 years. In addition, a utility worker was also assumed to be exposed to the chemicals
of concern in surface/subsurface soils (0-5°) by the ingestion, skin contact, and inhalation
routes of exposure in the Elevated Sections of the freeway. Due to the possibility that
shallow ground water may pool in excavated trenches, utility worker inhalation of
chemicals volatilizing from shallow ground water in the Elevated Sections was also
assessed. The utility worker was assumed to be exposed to the chemicals of concern in
soil and shallow ground water for 60 days (5 days per week for 12 weeks).

Secondly, utility worker exposure to the chemicals of concern in surface/subsuiface soils
in the At Grade Section of the I-880 Corridor site by the ingestion, skin contact, and
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inhalation routes of exposure were also assessed. Utility workers were assumed to have
contact with surface/subsurface soils in the At Grade Section as a result of road repair,
excavation of utility trenches, or from other ground intrusive activities. Like the utility
worker in the Elevated Sections of the freeway, the utility worker in the At Grade Section
was assumed to inhale chemicals volatilizing from shallow ground water. Like the utility
worker in the Elevated Section exposure scenarto, the utility worker in the At Grade

Section was assumed to be exposed to soil and shallow ground water for 60 days.

The child at play and the utility worker were assumed to be exposed to the chemicals of
concern in soils and shallow ground water in the absence of any measures designed to
protect against exposure (such as paving fo prevent contact with soil or the use of
respirators or protective clothing by utility workers).

Conservative DTSC and USEPA exposure assumptions were used to assess a child’s and
utility worker’s exposure to the chemicals of concern in soil and shallow ground water.
The 95% upper confidence limit (UCL) on the arithmetic mean concentration was used as
the exposure point concentration for chemicals in soil in the Elevated and At Grade
Sections. Because the Elevated Sections are separated into North and South Sections, the
higher of the 95% UCLs calculated for the North and South Sections was used as the
exposure point concentration for Elevated Section soils. Maximum detected
concentrations of the volatile chemicals of concern in shallow ground water were used to

assess exposure and risk for the child at play and the utility worker.

USEPA reference doses and DTSC and USEPA slope factors were used to assess
potential noncarcinogenic and carcinogenic effects associated with chemical exposure.

Calculated noncancer and theoretical lifetime cancer risks associated with exposure to the
chemicals of concern in soil and shallow ground water at the I-880 Corridor site are
summarized in Table 6-1. As determined by calculating hazard indices and theoretical
lifetime cancer risks, a child at play and a utility worker are uniikely to experience
noncarcinogenic adverse health effects or theoretical lifetime cancer risks greater than
one in one million (1E-06) from inhalation, ingestion, or dermal contact with Elevated
Section or At Grade Section soils or inhalation of chemicals volatilizing from shallow
ground water in Elevated or At Grade Sections.
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Elevated Section Soil

Even when hazard indices for the ingestion, skin contact, and inhalation pathways are
combined, the overall hazard indices for the child (0.022) and utility worker (0.021)
assumed to be exposed to Elevated Section soils were less than or equal to 1, indicating
that soil exposure is unlikely to be associated with noncarcinogenic adverse health
effects.

Calculated carcinogenic risks for the child at play and the utility worker exposed to
Elevated Section soils were at or below ! E-06 (one in one million). The 1E-06
theoretical lifetime cancer risk is the most conservative of the 1E-04 {(one in ten thousand)
to 1E-06 range of risks considered by the USEPA to be safe and protective of public
health. The overall theoretical lifetime cancer risk calculated for the child at play exposed
to the chemicals of concern in surface soil was 1 E-06 for the ingestion, skin contact, and
inhalation routes of exposure, Ingestion, skin contact, and inhalation of soils containing
the maximum detected concentration of benzo(a)pyrene (0.54 mg/kg) accounted for 85%
of theoretical lifetime cancer risk for the child at play.

Calculated theoretical lifetime cancer risks for the utility worker exposed to Elevated
Sections soils was SE-07. This risk is below even the most conservative of theoretical
lifetime cancer 1isks considered by the USEPA to be safe and protective of public health.

t Grade Section Soil
Noncancer risk and theoretical lifetime cancer risk calculated for the utility worker
exposed to At Grade Section soils were also acceptably low. The hazard index for
ingestion, skin contact, and inhalation of At Grade soils was 0.0073. This value is weil
below the value of 1, indicating that a utility worker’s exposure to the chemicals of
concern in At Grade soils is unlikely to be associated with noncarcinogenic adverse
health effects.

Calculated theoretical lifetime cancer risks for the utility worker exposed to At Grade
Section soils was 4E-07. Like the theoretical lifetime cancer risk calculated for the utility
worker exposed to Elevated Section soils, this risk is below the range of theoretical
lifetime cancer risks considered by the USEPA to be safe and protective of public health
(1E-04 to 1E-06).
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Ground Water
Risks posed by volatile chemicals in shallow ground water in Elevated and At Grade

Sections are also summarized in Table 6-1. Hazard indices calculated for the child at play
in the Elevated Sections (0.0022) and utility worker in the Elevated Sections and At
Grade Section (0.331 and 0.000049, respectively) were much lower than 1, indicating that
adverse noncancer health effects would not result from exposure to these chemicals in
shallow ground water, Theoretical lifetime cancer 1isks calculated for the child at play in
the Elevated Sections (2E-09) and the utility wotker in Elevated and At Grade Sections
(1E-07 and 3E-08, respectively) were also below the most conservative of the range of
theoretical lifetime cancer risks considered by the USEPA to be safe and protective of
public health (1E-04 to 1E-06).

Lead in Soil

Risk posed by exposure to lead in soil was evaluated using the DTSC’s lead exposure
model. For the child at play, the higher of the 95% UCL on the arithmetic mean of the
soil lead concentration of the North and South Elevated Sections (605 mg/kg; South
Elevated Section) was used to perform the lead exposure calculation. Using the higher of
the 95% UCL of the two sections was considered to be a more conservative approach to
assessing risk to a child. The calculated biood lead concentrations associated with a
child's exposure to 605 mg/kg lead in soil for 3 days per week were 3.4, 5.3, 6.0, 6.9, and
7.6 pg/dL for the 50th, 90th, 95th, 98th, and 99th percentile values, respectively. These
concentrations are all below the DTSC's blood lead concentration of concern of 10 pg/dL,
indicating that a child's exposure to surface soil in the Elevated Sections of the 1-880

Corridor is unlikely to result in overexposure to lead.

Using the DTSC leadspread model, the calculated 50th, 90th, 95th, 98th, and 99th
percentile blood lead concentrations for a utility worker exposed to surface and
subsurface soils containing an average of 361 mg/kg lead (higher 95% UCL value for
surface and subsurface soils from Elevated vs. At Grade Sections) were 2.6, 4.0, 4.5, 5.2
and 5.8 pg/dL, respectively. Based on these calculations, utility worker exposure to lead
in surface and subsurface soils is unlikely to result in a blood lead concentration that
would exceed 10 ng/dLor a blood lead standard (40 pg/dL) or health protection goal (30
ng/dL) in CCR Title 8 § 1532.1, the State of California Lead in Construction standard.
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ASTM, API, and MDEP Methods for Evaluating Risk_from Petrolenm Hydrocarbons in
Soil

There are no universally accepted procedures established for assessing the risks posed by
petroleum hydrocarbons in soil or ground water. As recommended by DTSC, risks posed
by petroleum hydrocarbon mixtures and indicator chemicals of petroleum hydrocarbons
(such as benzene, ethylbenzene, toluene, xylenes, and PNAs) were assessed using three
different methods. These methods are the American Society for Testing and Materials
method (ASTM method), the American Petroleum Institute Risk/Exposure Assessment
Decision Support System method (API DSS method), and the Massachusetts Department
of Environmental Protection Development of a Health-Based Alternative to the Total
Petroleum Hydrocarbon (TPH) Parameter method (MDEP method). The ASTM and API
DSS method deal specifically with selected indicator chemicals of petroleum
hydrocarbons. The MDEP method evaluates the risks posed by petroleum hydrocarbons
by identifying a chemical surrogate for the different subfractions of petroleum
hydrocarbons present in gasoline, diesel fuel, and oil (motor oil and journal box oil).

The ASTM has calculated risk-based soil screening levels for benzene, ethylbenzene,
toluene, xylenes, and the PNAs benzo(a)pyrene and naphthalene in soil and ground water
for residential exposure conditions. Because residential exposure conditions are generally
recognized as providing the lowest risk-based soil and ground water concentrations for
these indicator chemicals, comparison of maximum detected concentrations of these
chemicals in soil and ground water at the 1-880 site to the ASTM risk-based levels is
highly conservative. The ASTM risk-based soil screening levels for benzene and
benzo(a)pyrene were also recalculated to reflect DTSC slope factors. Further, risk-based
values were also calculated for potentially carcinogenic PNAs other than benzo(a)pyrene.

The results of the comparison of maximum detected soil concenirations of indicator
chemicals to ASTM residential screening level concentrations indicated that in Elevated
Section soils, benzo(a)pyrene and indeno(1,2,3-cd) pyrene exceeded their respective
residential soil screening levels. In At Grade Section soils, benzo(a)anthracene,
benzo(a)pyrene benzo(b)fluoranthene, dibenz(a,h)anthracene and indeno(1,2,3-cd)pyrene
exceeded their respective residential screening level concentration. No chemical detected
in shallow ground water in either the Elevated or At Grade Sections exceeded the
applicable ASTM residential risk-based screening level for indicator chemicals. As
discussed in Section 5.3.1, although the maximum detected concentrations of some
petroleum indicator chemicals in Elevated Sections soil and At Grade Section soil
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exceeded their respective ASTM r1esidential risk-based screening levels, these chemicals
were not expected to pose significant risk under I-880 Corridor site exposure conditions

(i.e., recreational/industrial),

The API DSS model was used to assess the risks of chemicals in soil detected at the I-880
Corridor site that are considered indicator chemicals for petroleum hydrocarbon mixtures.
Calculated overall hazard indices for exposure to these indicator chemicals in soils for the
ingestion, skin contact, and inhalation routes of exposure were 0.000022 and 0.028 for
the child and utility worker, respectively, in the Elevated Sections and 0.027 and for the
utility worker in the At Grade Section. These hazard indices are well below 1, indicating
that exposure to API DSS indicator chemicals at the I-880 Corridor site is unlikely to be

associated with noncarcinogenic adverse health effects.

Theoretical lifetime cancer risks calculated for API DSS indicator chemicals were 1 E-06
and 2 E-07 for the child at play and the utility worker, respectively, in the Elevated
Sections and 1E-06 for the utility worker in the At Grade Section. These tisks are at or
below the lower end of theoretical lifetime cancer risk range considered by the USEPA to
be safe and protective of public health {1E-04 to 1E-06).

The MDEP method was used to evaluate possible health risks associated with exposure to
TPH-gasoline, TPH-diesel, and TPH-motor oil concentrations detected in surface and
subsurface soils for the child at play and the utility worker. In the absence of hydrocarbon
analyses specified by the MDEP, certain assumptions must be made with regard to the
types of hydrocarbons present in soils at the site in order to apply the MDEP method. For
example, the reference dose established for the most toxic hydrocarbon fraction (0.03
mg/kg/day for the C9 to C32 aromatic/alkene fraction) was used to assess the risks posed
by chronic exposure to TPH-gasoline, TPH-diesel, and TPH-motor oil in soil for the child
at play. '

Because exposure was assumed to occur over a subchronic period of time (less than 7
years), a subchionic reference dose of 0.3 mg/kg/day was used to assess the

noncarcinogenic risks posed by petroleum hydrocarbons in soil for the utility worker.
Overall hazard indices calculated for the child at play and the utility worker in the
Elevated Sections were 0.022 and 0.016, respectively, and for the utility worker in the At

Grade Section was 0 0073 These hazard indices indicate that exposure to TPH-gasoline,
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TPH-diesel, TPH-motor oil, and journal box oil in soils is unlikely to be associated with
noncarcinogenic adverse health effects, particulaily since the maximum detected

concentrations of these petroleum hydrocarbons were used in calculating exposures.

Summar Y

In summary, assessment of potential health risks resulting from exposure to chemicals in
soil and shallow ground water at the I-880 Corridor site indicates that:

® A child at play and a utility worker exposed to chemicals in soil or shallow ground
water is unlikely to experience noncarcinogenic adverse health effects as a result of
calculated levels of exposure.

® Overall theoretical lifetime cancer risks associated with soil exposure at the 1-880 site
were 1 E-06 for the child at play and 5 E-07 for the utility worker in the Elevated
Sections and 4 E-07 for the utility worker in the At Grade Section. These theoretical
lifetime cancer risks are at or below the risk range considered by the USEPA to be
safe and protective of public health (1E-04 to 1E-06). Theoretical lifetime cancer risks
posed by calculated levels of exposure to chemicals detected in soils at the I-880 site
are primarily associated with PNAs.

® (alculated blood lead concentrations for the child at play exposed to lead in surface
soil are below the 10 pg/dL level of concern for children. For the unprotected utility
worker exposed to lead in surface and subsurface soil, blood lead concentrations are
unlikely to exceed the 10 pg/dL. This blood lead concentration is much less than the
30 pg/dL recommended limit and the blood lead concentrations of 40 to 49 pg/dL
that trigger medical monitoring and employee notification in the California Title 8, §
1532 Lead in Construction standard.

e Exposure to petroleum hydrocarbons or indicator chemicals of petroleum

hydrocarbons is unlikely to result in noncarcinogenic health effects or theoretical
lifetime cancer risks above 1 E-06 for the child at play or the utility worker.
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Table 6-1
Risk Summary Table

Risk Posed by Chemicals of Concern

Potentially Exposed Source and Route of Exposure Hazard Theoretical lifetime
Population Index Cancer Risk
Child at Play
Surface Soil-Elevated Sections
Incidental ingestion of surface soils 0.0051 2 E-07
Dermal contact with surface soiis 0.017 1 E-06
Inhalation of chemicals volatilizing from 0.000013 2 E-10
soil and chemicals released from surface soil
as fugitive dusts
Shallow Ground Water-Elevated Sections
Inhalation of chemicals volatilizing from 0.0022 2 E-09
shallow ground water through vadose zone
soils
Utility Worker Surface/Subsurface soil - Elevated
Sections
Incidental ingestion of site soils 0.0062 2E-07
Dermal contact with site soils 0.0076 3 E-07
Inhalation of chemicals volatilizing from 0.0074 8 E-09
soil and chemicals released from soil as
fugitive dusts
Soil - At Grade Section
Incidental ingestion of site soils 0.0033 2 E-07
Dermal contact with site soils 0.0039 3 E-07
Inhalation of chemicals volatilizing from 0.00014 4 E-09
soil and chermicals released from soil as
fugitive dusts
Shallow Ground Water -
Elevated Sections
Inhalation of chemicals volatilizing from 0.33 1 E-07
shallow ground water through vadose zone
soils
Shallow Ground Water -
At Grade Section
Inhalation of chemicals volatilizing from 49 E-05 4 E-08

shallow ground water through vadose zone

soils

6-9

7121/97



7.0 REFERENCES

API {American Petroleum Institute} 1994. Decision Support System For Exposure and
Risk Assessment. Version 1.0, Health and Environmental Services Department. Prepared
by: Du Pont Environmental Remediation Services and Woodward-Clyde Consultants.
May 1994.

ASTM (American Society for Testing Materials) 1995. Standard Guide for Risk-Based
Corrective Action Applied at Petroleum Release Sites.

ATSDR. 1994. Draft Toxicological profile for used mineral-based crankcase oil. June
1994.

ATSDR. 1993a. Toxicological profile for lead. PB93-182475. April 1993.

ATSDR. 1993b. Draft Toxicological profile for polycyclic aromatic hydrocarbons
(PAHs). Update. October 1993,

ATSDR. 1993c. Toxicological profile for vinyl chloride. April 1993.

Block, RN, Allworth, N, and Bishop, M. 1991. Assessment of diesel contamination in
soil. Hydrocarbon Contaminated Soils. Volume I. Eds. E.J. Calabrese and P.T. Kostecki.
Lewis Publishers. Chelsea, Michigan. 135-148,

Bradley, L.JN., Magee, B.H., and Allen, S.L. 1994. Background levels of polycyclic
aromatic hydrocarbons {PAH) and selected metals in New England urban soils. J. Soil
Contam. 3:349-361.

CARB (California Air Resources Board). 1993a. Measurement of breathing rate and
volume in routinely performed daily activities. Final Report. Air Resources Board.

Conftract No. A(G33-2G5. June 1993.

CARB (California Air Resources Board). 1993b. Proposed Identification of Inorganic
Lead as a Toxic Air Contaminant, Part B Health Assessment. August 1993.

California EPA. 1994, Criteria for Carcinogens, Update. November 1, 1994,
Coltrin, D, Teichman, J., and Prouty, K. 1993. Case Studies; A survey of lead

contamination in soil along Interstate-880, Alameda County, California. Appl. Occup.
Environ. Hyg 8:217-237.

7-1 721457



Cowherd, C.,, K. Axetell, CM. Guebther, and G.A. Jutze. 1974, Development of
Emission Factors for Fugitive Dust Sources. EPA-450/3-74-037. US Environmental
Protection Agency.

Dollarhide, Joan. 1996. Personal communication from Joan Dollarhide, USEPA to Greg
Brorby and Dawn Zemo of Geomatrix. February 22, 1996.

Douglas, G.S., McCarthy, K.J., Dahlen, D.T, Seavey, J A, Steinhauer, W.G., Prince,
R.C., and Elmendo:f, D.L. 1992, The use of hydrocarbon analyses for environmental
assessment and remediation. Contaminated Soils. Diesel Fuel Contamination. Eds. P.T.

Driver, JH., Konz, J.J.,, Whitmyre, GK.  1989. Soil adherence to human skin. Bull.
Environ. Contam. Toxicol 43:814-820.

DTSC (California Department of Toxic Substances Control) 1995. Letter from Ms.
Barbara J. Cook, PE, Chief, Site Mitigation Branch to Dr. Alan Nye, Industrial
Compliance. Risk Assessment Workplan For Bobo’s Junkyard and Contract Areas, I-880
Freeway (Cypress Corridor) Project, Oakland. April 17, 1995.

DTSC (California Department of Toxic Substances Control) 1994a. Preliminary
Endangerment Assessment Guidance Manual. State of California Environmental
Protection Agency. Department of Toxic Substances Control. January 1994.

DTSC (California Department of Toxic Substances Control) 1994b. Memorandum from
James C, Carlisle, DVM, Msc, Staff Toxicologist, Office of Scientific Affairs, to Watson
Gin, Chief, Permitting Division. Hazardous Waste Management Program. California
DTSC. Subject: On-site Re-use of soils Containing Hazardous Concentrations of Lead.
October 6, 1994

DTSC (California Department of Toxic Substances Control). 1992, Supplemental
Guidance for Human Health Muitimedia Risk Assessments of Hazardous Waste Sites and
Permitted Facilities. Office

Ecology and Environment. 1993, Letter from Patrick Ritter, PE, Ecology and
Environment to Ms. Beth Bufton, Site Mitigation Branch, California Environmental

Protection Agency, Department of Toxic Substances Control. Remedial Goal for Midway
Village (OU-1). June 25, 1993

Ellenhorn, M.J. and Barceloux, D.G. 1988. Medical Toxicology. Elsevier, New York.

7-2 7/21/97



Geomatrix Consultants, Inc. 1995 Remedial investigation and baseline risk assessment
report, former Bobo’s Junkyard operable unit, 1401 Third Street, Oakland, California,
June

Geomatrix Consultants, Inc. 1997. Draft remedial investigation and baseline risk
assessment report, 1-880 realignment corridor, West Oakland and Desert Rail Yards,
Oakland, California, May.

Gilbert, R.O. 1987, Statistical Methods for Environmental Pollution Monitoring. Van
Nostrand Reinhold. New York.

Gosselin, R E., Smith, R.S., and Hodge, H.C. 1984, Clinical Toxicology of Commercial
Products. Fifth Edition. Williams & Wilkins Publishers. Baltimore, Maryland.

Goyer, R. A. 1993. Lead toxicity: current concerns. Environmental Health Perspectives
100:177-187.

Hawley JK. Assessment of health risk from exposure to contaminated soil. Risk Anal
1985 Dec.;5(4):289-302,

Hertz-Piciotto, I. and J. Croft. 1993. Review of the relation between blood lead and blood
pressure. Epidemiologic Reviews 15: 352-373.

IC (Industrial Compliance) 1995a Letter from Dr. Alan Nye, Industrial Compliance, to
Dr. Calvin Wilhite, DTSC. Risk Assessment Workplan and Coniract Areas I-880
Realignment Corridor April 5, 1995,

IC (Industrial Compliance) 1995b. Risk Assessment--Eastern Portion of the Former
Bobo’s Junkyard Site. November 20,1995.

Johnson, P.C. and Ettinger, R A. 1991. Heuristic model for predicting intrusion rate of
contaminant vapors into buildings. Environmental Science and Technology 25:1445-
1452

MDEP (Massachussetts Department of Environmental Protection) 1994. Interim Final
Petroleum Report: Development of Health-Based Alternative to the Total Petroleum
Hydrocarbon (TPH) Parameter. August 1994.

Means (Means Building Construction Cost Data, 53rd Annual Edition). 1995. Waier,
P.R. Ed RS Means Publisher. Kingston, Massachusetts.

Michelsen, T.C. and Boyce, C.P. 1993. Cleanup standards for petroleum hydrocarbons.
Part 1. Review of methods and recent developments. J. Soil Contamination 2:109-124

7-3 72197



NRC (National Research Council). 1989, Drinking Water and Health. Volume 9:
Selected Issues in Risk Assessment. National Academy Press: Washington, D.C.

O’Flaherty, E.J. 1995. Physiologically based models for bone-seeking elements. V. Lead
absorption and disposition in childhood. Tox. Appl. Pharmacol. 131:297-308.

Que Hee, S.S,, Peace, B., Clark, C.S., Boyle, J.R , Bornschein, R.L., Hammond, P.B.
1985. Evolution of efficient methods to sample lead sources, such as house dust and hand
dust, in the home of children. Environ. Res. 38:77-95.

Schwartz, Joel 1995. Lead, blood pressure, and cardiovascular disease in men. Archives
of Environmental Health 50: 31-37.

Silvers, A., Florence, B.T., Rourke, D.L., and Lorimor, R.J. 1994. How children spend
their time: A sample survey for use in exposure and risk assessment. Risk Analysis 14:
931-944.

Tetra Tech, 1996a. Supplemental Risk Assessment Former Bobo’s Junkyard, Final
Report. Submitted to California Department of Transportation. June 28, 1996.

Tetra Tech, 1996b. Baseline Risk Assessment Proposed Third Street, Oakland, CA Draft
Report. Submitted to California Department of Transportation. May 28, 1996

Thomas, Richard G. 1990. Volatilization form water. Handbook of Chemical Property
Estimation Methods. Eds. W.J. Lyman, W.F. Reehl, and D.J. Rosenblatt. American
Chemical Society Publishers. Washington, DC. 15-1 -15-34.

USEPA 1995. Region IX Preliminary Remediation Goal (PRGs) First Half 1995. From
Stanford J. Smucker, Ph.D. to PRG Table Mailing List. February 1, 1995.

USEPA 1994, Guidance Manual for the Integrated Exposure Uptake Biokinetic Model
for Lead in Children. Office of Solid Waste and Emergency Response. EPA/540/R-
93/081. PB93-963510.

USEPA. 1992a. Supplemental Guidance to RAGS: Calculating the Concentration Term.
May 1992. PB92-963373.

USEPA 1992b. Oral reference doses and oral slope factors for JP-4, JP-5, diesel fuel, and
gasoline (interoffice memorandum from J. Doliarhide, Superfund Health Risk
Assessment Technical Support Center to C. Sweeney, EPA Region 10, dated March 24,
1992).

7-4 1721/97



USEPA 1992¢. Guidance for Data Useability in Risk Assessment (Part A). Office of
Emergency and Remedial Response. P1392-963356. April 1992,

USEPA 1992d. Tnterim Guidance Dermal Exposure Assessment, Principles and
Applications. Office of Research and Development, EPA/600/891/011B.

USEPA 1991, Risk Assessment Guidance for Superfund. Volume 1 Human Health
Evaluation Manual, Supplemental Guidance ‘Standard Default Exposure Factors’.
PB91-921314. March 25, 1991.

USEPA 1989a. Risk Assessment Guidance for Superfund Volume I. Human Health
Evaluation Manual (Part A). EPA/540/1-89/002

USEPA 1989b. Exposure Factors Handbook. Final Report. Office of Health and
Environmental Assessment.

USEPA 1989c. Health Effects Assessment Summary Tables. Fourth Quarter. October
1989.

USEPA. 1988a. Special Report on Ingested Inorganic Arsenic. Skin Cancer; Nutritional
Essentiality, EPA 625/3-87/013. July 1988.

USEPA 1988b. Superfind Exposure Asscssment Manual. April 1988, EPA/540/1-
88/001.

USEPA 1986. Guidelines for the Health Risk Assessment of Chemical Mixtures Federal
Register, Volume 51, 34014-34025. September 24, 1986.

7-5 12197



ATTACHMENT A
Clarification of Risk Assessment Responsibilities
In Response to DTSC Comments



Southern Pacific Lines

Eavironmental Affairs Group

Southern Pacific Building - One Markat Plaza - San Francisco, California 94105
G. F. Shepherd (415) 5412545
Director Environmental Projects FAX (415) 341-13258
October 30, 19985

Ms. Lynn Nakashima _

California Department Of Toxic Substances Control
700 Heinz Ave Suite 200

Berkeley, CA. 94710

SUBJECT: Clarification of Risk Assessment Responsibilities In
Response To DTSC Comments, Draft Remedial Investigation
And Baseline Risk Assessment Report, Former Bobo’s
Junkyard Operable Unit, 1401 Third St, West Oakland, CA.

Dear Ms. Nakashima:

Please refer to the California Department of Toxic Substances
Control {DTSC) letter dated September 28, 1995 containing comments
to the Draft Remedial Investigation and Risk Assessment Report for
the Former Bobo's Junkyard site. The first comment of the DTSC's
letter requests clear documentation and supporting evidence
demonstrating the division of responsibility between Caltrans and
Southern Pacific regarding zrisk assessment functions. In
particular, the DTSC requests clarification as to responsibility
for any risk assessments required for the subject property before,
during and after the freeway is constructed.

The purpose of this letter 1is to provide the requested
documentation and associated explanation of the division of
responsibility. It should be understood that there is no single
document that addresses the specific subject of risk assessment
responsibilities, however the attached Right of Possession and Use
Agreement does contain language that delineates certain
responsibilities concerning soils and groundwater contamination
that may exist at the site. It should be further understood that
SPTCo through the performance of an RI/FS has already assumed the
résponsibility of agsessing risk posed by this site in its current
state and for its future use as a freeway. Therefore, the only
question to be answered is who is responsible for assessing the
risk posed by actual construction of the freeway.

The key question that needs to be answered to determine who has the
regsponsibility for assessing risks associated with freeway
construction is who is responsible for actual excavation (emphasis
added} of materials that may be contaminated. Review of the
attached Right of Possession and Use Agreement defines this
responsibility as Caltrans in Sectioms 1, 3 and 11.
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October 30, 1995

In light of the above, and with respect to risk assessment
responsibilities at Bobo's Junkyard, SPTCo has the responsibility
for perférming a risk assessment based on the RI data and
establishing appropriate long term cleanup standards for the site
for freeway use. If the risk assessment establishes that a cleanup
at the site is required for freeway use, then SPTCo is required to
remediate the site. The RI and risk assessment at Bobo's indicate
that the site does not pose a risk in its current state or its
future use as a freeway. The only risk that may exist would be
associated with excavation activities for which Caltrans is
responsible. Caltrans has accepted this responsibility and is
currently performing the appropriate risk assessment.

Sincerely,

Greg Shepherd



paragraph 11 below) to be held in escrow pursuant to
the Escrow Agreement (as defined below). Neither
State, its contractors, agents, nor any other party
shall take possession until and unless said sums are
paid to Owner and Escrow Agent, and Owner shall
retain the right of possession of the New Corridor
until said sum is paid.

(b) In connection with the excavation work to be
performed by State on the New Corridor, State will
incur an additional out-of-pocket cost (which the
parties have agree is $4.00 per cubic yard of soil
excavated and refer to herein as “additional
Excavation Cost”} for the excavation of certain
portions of the New Corridor containing hazaxdous
wastes and/or contaminated materials in excess of
Legal Standards (as described more fully in
subparagraph 11(a} below). The parties agree that
$89,079.00 shall be retained by State from the amount
of State’s estimate of probable just compensation to
reimburse State for its actual Additional Excavation
Cost. The parties acknowledge that this retention
amount is an estimate based on the anticipated volume
of contaminated soil to be excavated of 22,270 cubic
yards (“Estimated Volume”). The parties agree that
(i) if the Estimated Volume exceeds the actual total
volume of such contaminated excavated soil, upon
completion of its excavation on the New Corridor,
State will tender to Owner an amount equal to $4.00
times the amount of such excess volume, and (ii) if
the actual total volume of contaminated excavated
soil exceeds the Estimated Volume, Owner shall
reimburse State in an amount equal to $4.00 times the
amount of such excess volume upon delivery to Owner
by State of its request for reimbursement and
reasonable evidence of the actual volume of
contaminated soil excavated.

In addition, the State will incur additional out-of-
pocket costs for air monitoring equipment and a
mobile laboratory used for environmental testing
during its excavation and construction on the New
Corridor. The parties agree that $221,110 shall be
further retained by State from the amount of State’s
estimate of probable just compensation to pay fox
such equipment and laboratory. Owner shall not be
obligated to reimburse State for any additional
expenses related to air monitoring or laboratory
expenses.



date hereof. Simultaneously with State’s payments to
Owner and Escrow Agent under paragraph 1 above, Owner
will convey to State a deed of trust (the “State Deed
of Trust”) on the New Corridor, securing Owner’s
obligations to convey title to the New Corridor as
described herein. The State Deed of Trust will
create. a first mortgage lien on the New Corridor
subject only to real property taxes, assessments or
liens, building and zoning regulations and those
items listed in paragraph 13 below. Upon settlement
or entry of a final order of condemnation as
described in paragraph 6 below, the State Deed of
Trust will be cancelled.

As a condition precedent to the State’s obligation to
make the payment under paragraph 1 hereof, Owner
shall provide State with evidence reasonably
satisfactory to State that Fidelity National Title
Insurance Company has received from Bank of America
duly executed partial reconveyances conveying title
to the New Corridor to Owner (“Partial
Reconveyances”}, and that upon payment of
$4,789,204.00 to Owner’s account at Bank of America,
Fidelity National Title Insurance Company will (a)
record in the real property records of Alameda
County, California the Partial Reconveyances, and a
copy of this Agreement and, (b) issue a binder of
title insurance to State in the amount of
$26,368,616.00,.which binder will show the lien of
the State Deed of Trust and additionally any and all
ownership interest eventually obtained by the State
in the New Corridor subject to real property taxes,
assessments or liens, building and zoning regqulations
and those items listed in paragraph 13 below, saving
and excepting, however, the deeds of trust in favor
of Bank of America National Trust and Savings
Association and the Bankers Trust Mortgage. The State
shall receive a credit against its estimate of
probable just compensation paid hereunder to Owner
equal to the cost of any endorsement to the title
insurance policy necessary to insure over the Bankers
Trust Mortgage.

Owner agrees to pay when due all taxes, including
prorated taxes for the current year, and special
assessments due on the date State takes possession of
the New Corridor as provided for by §5086 of the
California Revenue and Taxation Code. After such
date, State shall be responsible for paying all taxes
and assessments for the periods thereafter.



10.

hereby waives its right to appear and be heard on the
matters referred to in Section 1240.030 of the Code
of Civil Procedure, as guoted above with respect to
the New Corridor. Owner agrees that State can
establish the truth of the above-quoted matters, and
Owner will not contest the adoption of a resolution
of necessity by the California Transportation
Commission. Therefore, because Section 1245.250 of
the Code of Civil Procedure states that the adoption
of a resolution of necessity by the California
Transportation Commission conclusively establishes
the matters quoted above, it is understood that the
issues which will be determined in any subsequent
eminent domain proceeding will be limited to those of
just compensation as they relate to the property
covered by this Agreement and no issues will be
raised therein or in preliminary proceedings thereto
challenging the public use or necessity of the
project, or the utilization therefor of the property
covered by this Right of Entry.

Owner agrees that in the event the ultimate amount of
any settlement, award, or verdict is less than the
total of the sums paid by State to Owner under this
Agreement, the Owner shall refund the difference
including interest at the rate set forth in paragraph
10 to the State.

In the event State files an action in eminent domain
it is understood and agreed that the payment by State
of the above sum of $26,368,616.00, based on State’s
estimate of probable just compensation, shall be
deemed to be a deposit, notice of deposit, and
withdrawal of probable just compensation pursuant to
Code of Civil Procedure §§1255.010, 1255.020, and
1255.260 for all purposes under eminent domain law.

In addition to the amount of compensation to be paid
Owner as set forth in paragraph 1 above, whether it
be determined by negotiation or court award, State
shall pay to Owner interest on any additional amount
of compensation for each Section over that received
by Owner for such Section (as allocated to such
Section under the State’s estimate of probable just
compensation) pursuant to paragraph 1 above,
commencing upon the date Owner has delivered
exclusive possession of such Section to State and
terminating sixty (60) days after receipt by Owner of
a mutually satisfactory right of way contract, or
terminating on the date judgment is entered and the



parties hereto but does not create duties andg
obligations.with respect to non-party governmental
agencies over and above duties and obligations
created under Federal, State and local laws.

The parties hereto acknowledge and agree that the
process of pretesting, excavation, hauling and
delivery to Owner for remediation of excavated
hazardous wastes and/or contaminated materials will
require the cooperation of both parties. Owner
agrees to prepare and submit to State, for State’s
reasonable concurrence, within 45 days after the
execution of this Agreement a proposed plan which
will include among other things specific procedures
and guidelines for pretesting, stock~piling,
excavation, hauling and delivery (including
allowances for Owner to seek appropriate governmental
exemptions) of such wastes and materials. State
shall have 30 days after receipt of such plan to
review, comment on, request reasonable modifications
to and concur with such plan. Such finalized plan
shall govern the process of pretesting, excavation,
hauling and delivery of such wastes and materials.

In connection with Owner’s obligations hereunder, the
sum of $2,112,407 shall be deducted from the amount
due to Owner under paragraph 1 hereof and deposited
with Fidelity National Title Insurance Company
(“Escrow Agent”) to be held in escrow pursuant to an
Escrow Agreement in the form of Exhibit E (the
“Escrow Adreement”). As Owner removes and/or
remediates hazardous wastes and/or contaminated
materials from the New Corridor hereunder, Owner may
withdraw funds from such escrow to pay for or
reimburse Owner for its out-of-pocket expenses
incurred in removing and/or remediating such wastes
and/or materials. In no event shall State be
obligated to deposit any additional funds in escrow
hereunder or reimburse Owner for any additional out-
of-pocket expenses in connection with such
remediation.

Except as set forth in subparagraph 11(b) hereof:

(i) with respect to the portions of the New Corridor
to be cobtained by State in fee title, any and all
liability, expenses and costs for remediating or
removing hazardous wastes and/or contaminated
materials in excess of the Legal Standards (in effect
as of the date of excavation by State on the New
Corridor and the date of remediation of such



State’s obligation to remediate such contaminated
groundwater is based upon the understanding that the
New Corridor will be used for construction and
operation of a transportation corridor and for no
other purpose and State shall not be required to
remediate such contaminated groundwater to levels
below Legal Standards which are required for such
use. Without limiting the generality of the
foregoing, State shall not be required to remediate
any contaminated groundwater under the New Corridor
to Legal Standards required for its use by the public
as a park or other recreation area or for use for
residential or commercial purposes.

(c) Owner’s cbligation to remove and/or remediate
hazardous wastes and/or contaminated materials from
the New Corridor is based upeon the understanding that
the New Corridor will be used for the construction
and operation of a transportation corridor and for no
other purpose, and except as set forth below, Owner
shall not be required to remove or remediate
hazardous wastes and/or contaminated materials to
levels below Legal Standards (in effect as of the
applicable dates described in subparagraph 1ll(a)
above) which are required for such use. Without
limiting the generality of the foregoing and except
as set forth in next sentence, Owner shall not be
required to remediate any portion of the New Corridor
to Legal Standards required for use by the public as
a park or other recreation area or for use for
residential or commercial purposes. Notwithstanding
the foregoing, Owner shall be required to clean the
sites listed on Exhibit D as required by the
governmental agencies having jurisdiction over such
sites (provided Owner shall have the right to contest
such agencies’ requirements and seek excemptions
therefrom) as set forth in paragraph 1ll(a) above..

(d} Except for amounts to be retained by State as
described in paragraph 1(b) above, Owner shall not be
liable for (i)} any environmental investigation or
testing performed by State,_or (ii) any delay charges
or similar charges which may be incurred by State due
to any contractor or subcontractor of State
encountering any hazardous wastes and/or contaminated
materials other than delays caused directly by
Owner’s default of, breach or failure to perform its
obligations hereunder.

_10_.



14.

to vacate the applicable property, but only upon the
express written request of State. The State hereby
agrees to indemnify, defend and hold Owner harmless
from any liability, costs, expenses and damages
whatsoever that Owner may incur or be subject to as a
result of any and all actions taken or omissions by
State under the power of attorney or as a result of
Oowner taking the actions requested by State
hereunder. Owner hereby indemnifies, defends and
holds State harmless from any liability, costs,
expenses or damades Iimputed or attempted to be
imputed to State arising from Owner’s status as a
landlord or licensor of any such tenant and/or
licensee except for liability, costs, expenses or
damages caused or resulting from any action or
ocmission by State under the power of attorney or from
any action taken by Owner hereunder as requested by
State.

In order to complete the relocation of its
facilities, Owner must obtain the right of possession
and thereafter title to the three parcels of property
listed on Exhibit C attached hereto. State hereby
agrees to acquire and provide full and exclusive
rights of possession to such parcels to Owner on or
before the Availability Date set forth on Exhibit C.
State hereby agrees to acguire fee title and convey
to Owner such parcels as soon as practicable
thereafter (Owner hereby acknowledges that State may
£ind it necessary to obtain such title by eminent
domain procedures, the timing and length of which may
not be under its control). Upon conveyance of fee
title to Owner, State shall be entitled to a credit
against the purchase price of the New Corridor based
upon the fair market value of such parcels (however,
any credit for the fair market value of any
improvements located thereon will take into account
the provisions and rationale of the Construction and
Maintenance Agreement). The fair market value of
such parcels shall be determined assuming that they
are delivered to Owner free and clear of hazardous
wastes and/or contaminated materials. It is
recognized that such parcels may not be free of such
waste and/or materials at this time and State has the
obligation to take all action to remove or remediate
all hazardous wastes and/or contaminated materials in
excess of Legal Standards (as of the date of delivery
of possession to Owner and based on those parcels
being used for the same purposes as the Owner’s
facilities to be relocated thereon are currently



determining the time during which such work shall be
completed.

18. This Agreement shall also extend to and bind the
heirs, devisees, executors, administrators, legal
representatives, successors and assigns of the
parties.

19. State shall record a memorandum of this Agreement.

IN WITNESS WHEREOF, the parties have executed this
Agreement the day and year first above written.

SOUTHERN PACIFIC TRANSPORTATION

COMPANY
. - /’f
! ! B

\_ice~Chairman

Attachment

ACCEPTED THIS DAY OF OCTOBER, 1992, ON BEHALF OF
THE STATE OF CALIFORNIA, ACTING BY AND THROUGH ITS DEPARTMENT
OF TRANSPORTATION.

STATE OF CALIFORNIA
DEPARTMENT OF TRANSPORTATION

as

o -
RMGD/KX4



Exhibit “A"
Parcel 50036-1

COMMENCING at a point on the northwesterly line of that parcel of 1and
described in the Deed from Crocker Estate Company to Western Pacific Railway
Company, dated September 26, 1905, recorded October 3, 1905, in Book 1083, Page
339, Alameda County Records, distant thereon S. 33°26°'14" W., 95.66 feet from the
southerly line of 5th Street, as said street is shown on the "Map No. 2 of the
Briggs Tract", filed January 7, 1876, in Book 2 of Maps, Page 19, in the office
of the County Recorder of Alameda County; thence along said northwesterly line
S. 33°26%14* W., 412.92 feet to the northerly line of 3rd Street, as said street
is shown on said map; thence continuing along the southwesterly prolongation of
said northwesterly line S. 33°26'14" W., 116.69 feet; thence from a tangent that
bears S. 78°46'57" W., along a curve to the right with a radius of 948.75 feet,
through an angle of 04°41'35", an arc length of 77.71 feet; thence §. 83°28'32"
W., 196.70 feet; thence along a tangent curve to the right with a radius of
2535.00 feet, through an angle of 13°10'37", on arc length of 583.00 feet; thence
S. 88°47'25" W., 138.66 feet; thence from a tangent that bears N. 86°58'16.7" W.,
along a curve to the right with a radius of 2541.00 feet, through an angle of
20°33'53", an arc length of 912.02 feet to a point of compound curvature, said
point being distant S. 26°06'19" W., 119.70 feet from CENTERLINE Station
212+68.15 shown on the Department of Transportation survey for the State freeway
in Alameda County, Road 4-A1a-880; thence along a tangent curve to the right with
a radius of 711.00 feet, through an angle of 08°59:22", an arc length of 111.55
feet; thence N. 57°25'02" W., 118.04 feet; thence N. 56°55'03" W., 336.53 feet;
thence N. 56°24'55" W., 120.01 feet; thence from a tangent that bears N.
55°24'28" Y., along a curve to the right with a radius of 2271.87 feet, through
an angle of 25°51'25", an arc length of 1025.27 feet; thence N. 29°33'03" W.,
153.23 feet; thence along a tangent curve to the right with a radius of 2035.52
feet, through an angle of 3°46'39", an arc length of 134.20 feet to the southerly
line of Atlantic Street; thence along last said southerly line S. 73°21'33" E.,
84.99 feet to the westerly line of Pine Street; thence along last said westerly
line S. 16°39'54" W., 66.46 feet to the northerly property line of the Central
Pacific Railway Company, as said northerly property line is shown on "Record of
Survey", portion of the northeriy property line of the Central Pacific Railway
Company, located in the City of Qakland, Alameda County, California, filed
February 7, 1952 in Record of Survey Boock 3, Page 25, in the office of the County
Recorder of the County of Alameda, State of California, under Recorder's Series
No. AG-10973 of Official Records of said County of Alameda; thence along said
northerly property line S. 56°34'41" E., 1489.13 feet to the easterly line of
Peralta Street; as said Atlantic Street, Pine Street and Peralta Street are shown
on said "Record of Survey”; thence along said easterly line of Peralta Street N.
33°27'02" E., 8.97 feet to the southerly line of 3rd Street; thence along last
said southerly line S. 72°53'28" E., 272.00 feet to the westerly line of Lewis
Street; thence along last said westerly line S. 17°06'32" W., 88.95 feet; thence
S. 56°34'41" E., 62.51 feet to the easterly line of Lewis Street; thence along
last said easterily line N. 17°06'32" E., 6.51 feet to the southerly line of Lot
1, in Block J of Bay View Homestead, according to the map thereof, filed April
15, 1869, in Map Book 4, at Page 5, in the office of the County Recorder of
Alameda County; thence along last said southerly line and the southerly line of
Lots 2 through 10 in said Block J, S. 72°53'28" E., 250.04 feet to the westerly
Tine of Henry Street; thence along last said westerly line S. 17°06'32" W., 79.69
feet; thence S. 56°34'41" E., 62.51 feet to the easterly line of Henry Street;
thence along last said easterly line N. 17°06'32" E., 97.25 feet to the southerly
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Parcel 50038-1

COMMENCING at the intersection of the easterly line of Bay Street with the
northerly line of 7th Street (Oakland Avenue), as said streets are shown on the
"Map of Land on Oakland Point, {Railroad Ferry Landing), City of Oakland, Tract
406", filed May 24, 1864, Map Book 5, Page 33, Alameda County Records; thence
along the prolongation of said easterly line of Bay Street, S. 16°39'54" W.,
30.00 feet; thence parallel with the northerly line of said 7th Street, N.
73°20'06" W., 106.80 feet to the Point of Beginning; thence continuing parallel
with last said northerly line N. 73°20°06" W., 178.18 feet; thence S. 16°39'54"
W., 54.09 feet; thence S. 81°57'06" E., 106.71 feet; thence S. 87°19°'29" E.,
74.89 feet to the Point of Beginning.

‘ Parcel 50034-7

AN AERTAL EASEMENT upon, over and across the following described parcel:

COMMENCING at a point on the northerly line of 7th Street, distant thereon
along said northerly line N. 73°19'53" W., 40.52 feet from the intersection of
the westerly line of Cedar Street with the northerly line of 7th Street (Oakland
Avenue) as said streets are shown on the "Map of Land on Oakland Point {(Railroad
Ferry Landing), City of Qakland, Tract 406, filed May 24, 1864, Map Book 5, Page
33, Alameda County Records; thence along said northerly line of 7th Street N.
73°19'55" W., 117.19 feet; thence N. 03°13'59" W., 121.16 feet; thence S.
87°19'06" E., 24.05 feet; thence along a tangent curve to the right with a radius
of 7839.00 feet, through an angle of 06°15'17", an arc length of 86.13 feet to a
point distant S. 87°,33'07" W., 200.50 feet from Engineer's Station 238+58.10 on
the "A" Line of the Department of Transportation's survey for the State Freeway
in Alameda County, Road 04-Ala-880-30.1; thence S. 03°43'24" E., 145.05 feet to
the point of commencement.

Parcel 50034-6

COMMENCING at a point on the northerly line of 7th Street, distant thereon
along said northerly line N. 73°19°53" W., 117.19 feet from the northwesterly
terminus of the course described in PARCEL (50034-1) below as "N. 73°19'53" W.,
40.52 feet"; thence along said northerly line of 7th Street N. 73°19'53" W.,
143.59 feet and N. 73°20°06" W., 425.40 feet; thence S. 79°06'27" E., 86.51 feet;
thence from a tangent that bears S. 80°58'11" E., along a curve to the left with
a radius of 761.00 feet, through an angle of 06°21'18", an arc length of 84.41
feet; thence S. 87°19'29" E., 170.60 feet; thence N. 49°05'51" E., 85.59 feet;
thence N. 02°40'31" E., 43.78 feet; thence N. 00°45'30" W., 100.18 feet; thence
N. 02°40'31" E., 6.45 feet; thence along a tangent curve to the left with a
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feet; thence (7) S. 01°53'44" E., 53.26 feet; thence (8) S. 56°25'46" E., 64.68
feet; thence (9) S. 33°26*'33" W., 25.82 feet to the centerline of 10th Street;
thence along last said line (10) N. 56°33'27* W., 77.99 feet to the point of
commencement.

Parcel 50031-2
AN AERIAL EASEMENT upon, over and across the following described parcel:

COMMENCING at a point on the common property line, now or formerly, of
Southern Pacific Transportation Company, a Delaware Corporation, and of the
United States of America, distant thereon S. 44°38'35" W., 167.14 feet from the
intersection of said common property line, with the southwesterly line of West
Grand Avenue, formerly 22nd Street, as said street is shown on the map entitled
"Map of the Hougham Tract", filed June 10, 1875, in Book 4 of Maps, Page 8,
Alameda County Records; thence from a tangent that bears S. 08°23'18" E., along
a curve to the right with a radius of 1236.00 feet, through an angle of
12°48'56%, an arc length of 2756.46 feet; thence S. 59°39'16" W., 123.75 feet;
thence from a tangent that bears S. 44°31'49" W., along a curve to the right with
a radius of 3839.76 feet, through an angle of 04°11'15", an arc length of 280.64
feet; thence S. 48°43°'04" W., 199.97 feet; thence along a tangent curve to the
left with a radius of 3799.67 feet, through an angle of 04°11'16", an arc length
of 277.72 feet; thence S. 44°31'48" W., 467.93 feet; thence N. 40°36'04" E.,
100.26 feet, N. 43°37'22" E., 638.78 feet; thence along a tangent curve to the
left with a radius of 926.00 feet, through an angle of 09°30°'51", an arc length
of 153.77 feet; thence N. 57°54°'10" W., 45.43 feet; thence N. 32°05'49" E., 65.00
feet; thence S. 57°54'10" E., 45.43 feet; thence from a tangent that bears N.
30°05'09" E., along a curve to the left with a radius of 926.00 feet, through an
angle of 14°38'01", an arc length of 236.50 feet to above said common property
line; thence along last said line N. 44°38'35" E., 360.46 feet to the point of
commencement. "

Parcel 50031-1

COMMENCING at a point on the southwesterly line of West Grand Avenue, 80.00
feet wide (formerly 22nd Street) distant thereon N. 56°29'58" W., 173.13 feet
from the point of intersection thereof with the northwesterly line of Wood
Street, as said streets are shown on the map of Hougham Tract, filed July 10,
1875, Map Book 4, Page 8, Alameda County Records; thence continuing along said
southwesterly Tine N. 56°29'58" W., 316.49 feet; thence from a tangent that bears
S. 43°00'52" W., along a curve to the right with a radius of 4963.00 feet,
through an angle of 02°48'04", an arc length of 244.07 feet; thence S. 45°49'56"
W., 152.54 feet to a point distant N. 44°10'04" W., 37.00 feet from the Station
86+21.12 on the "C" Line of the State Department of Transportation's Survey in
Alameda County; 04-A1a-880~34.1; thence S. 59°39'16" W., 123.75 feet; thence from
a tangent that bears S. 44°31'49" W., along a curve to the right with a radius
of 3839.76 feet, through an angle of 04°11'15", .an arc length of 280.64 feet;
thence S. 48°43'04" W., 199.97 feet; thence along a tangent curve to the left
with a radius of 3799.67 feet, through an angle of 04°11'16™, an arc length of
277.72 feet; thence S. 44°31'48" W., 1172.26 feet; thence S. 40°03'24" W., 34.48
feet to the northerly line of 14th Street; thence along last said line S.
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feet, through an angle of 0°55'36", an arc length of 64.45 feet to a point of
compound curvature, along a tangent curve to the right with a radius of 4595.36
feet, through an angle of 0°17 23", an arc length of 23.24 feet, S. 5°48'31" E.,

45.22 feet, S. 25°12'55" W., 15.00 feet, from a tangent that bears S. 35°00'21"
W., along a curve to the ]eft with a radius of 655.70 feet, through an angle of
11°26,46", an arc length of 131.00 feet to a point of reverse curvature, along
a tangent curve to the right with a radius of 4600.36 feet, through an ang]e of
1°52'06", an arc length of 150.02 feet, S. 25°25'41" H., 326.23 feet, S.
18°54 56" W., 58.50 feet and S. 22°13156" W., 199.17 feet to the point of

commencement.

Parcel 50026-2
AN AERIAL EASEMENT upon, over and across the following described parcel:

Beginning for reference at the intersection of the northeasterly tine of
West Grand Street, formerly 22nd Street, with the northwesterly line of HWood
Street; as said streets are shown on the map entitied "Map of the Hougham Tract®,
filed June 10, 1875, in Book 4 of Maps, Page 8, Alameda County Records; thence
along said northeasterly line of West Grand Avenue, N. 56°29'58" W., 476.80 feet;
thence from a tangent that bears N. 42°04'45.8" £., along a curve to the left
with a radius of 4963 feet, through an angle of 7°18'25.2", an arc length of
632.94 feet to the TRUE POINT OF COMMENCEMENT, said true point being measured
radially N. 55°137'39" W., 37.00 feet from Highway Engineer's Station 97+38.82 of
the "C" line of the Department of Transportation’s Survey for the State Freeway
in Alameda County, Road 04-Ala-880; thence N. 12°13'11" E., 382.58 feet; thence
along a tangent curve to the right with a radius of 899.00 feet, through an angle
of 29°56'19", an arc length of 469.75 feet; thence N. 42°09'31" E., 164.97 feet;
thence along a tangent curve to the right with a radius of 319.00 feet, through
an angle of 6°43'21", an arc length of 37.43 feet to a point of reverse
curvature; thence along a tangent curve to the left with a radius of 289.00 feet,
through an angle of 12°52'34*, an arc length of 64.95 feet to a point of compound
curvature; thence along a tangent curve to the left with a radius of 953.00 feet,
through an angle of 3°32'47%, an arc length of 58.99 feet to the line common to
the properties, now or formerly, of Southern Pacific Transportation Company, a
Delaware Corporation, and of the Atchison, Topeka and Santa Fe Railway Company,
a corporation; thence along said common property line from a tangent that bears
S. 14°49'08" W., along a curve to the right with a radius of 8758.53 feet,
through an angle of 1°23'06", an arc length of 211.74 feet and S. 31°10'50" W.,
19.53 feet; thence N. 65°21'32" W., 36.00 feet; thence S. 42°09'31" W., 107.22
feet; thence along a tangent curve to the left with a radius of 837.00 feet,
through an angle of 29°56'19", an arc length of 437.36 feet; thence S. 12°13'11"
W., 225.82 feet; thence from a tangent that bears S. 32°49'34" W., along a curve
to the right with a radius of 4963.00 feet, through an angle of 01°56'46", an arc
tength of 168.58 feet to the true point of commencement.



EXHIBIT B

AVAILABILITY DATES

Stage Available for Construction
Section D August 31, 1993
Section A January 31, 1994
Section B January 3L, 1994
Section C November 30, 1993
Section F November 30, 1993
Section G November 3¢, 1993

[See map attached hereto for Section references]



EXHIBIT C

PARCELS TO BE CONVEYED BY STATE

State’s Parcel* Possession Date

50111 July 1, 1993
Atkins Propeller Co.

50112 December 31, 1959%2
R.J. Bugatto, et al.

50113 December 31, 1992
Macor, Inc.

*# As shown on the State’s Appraisal Map No. A-1095.7.



EXHIBIT E

ESCROW AGREEMENT

THIS ESCROW AGREEMENT (the “Agreement”), dated
October 28, 1992 is by and among SOUTHERN PACIFIC
TRANSPORTATION COMPANY, a Delaware corporation (“Owner”),
STATE QF CALIFORNIA, DEPARTMENT OF TRANSPORTATION (”“State”)
and FIDELITY NATIONAL TITLE INSURANCE COMPANY, as escrovw agent
("Escrow Agent”).

RECITALS

A. Owner and State have entered into the State of
Ccalifornia Department of Transportation Agreement for
Possession and Use (the ”*Use Agreement”), dated October 28,
1992 relating to certain real property more particularly
described therein and located in Alameda County, California
(the ”“New Corridoxr#}.

B. Pursuant to Section 11 of the Use Agreement,

Owner and State have agreed to escrow certain funds for the
purpose of paying for or reimbursing Owner for its out-of-
pocket costs and expenses incurred in connection with Owner’s
cbligations toc remove and remediate hazardous wastes and/or
contaminated materials existing at the New Corridor, as more
particularly described in Section 11 therein (the “Cleanup
Costs”).

C. Owner and State desire to set forth the terms
and conditions of such escrow below.’

AGREEMENT

NOW THEREFORE FCR GOOD AND VALUABLE CONSIDERATION,
the receipt and sufficiency of which are hereby acknowledged,
Owner, State and Escrow Agent hereby agree as follows:

1. Simultaneously with the execution of this
Agreement by State, State shall deposit with Escrow Agent the
sum of $2,112,407.00 (which sum together with all interest or
income earned thereon is herein referred to as the “Holdback
Amount”), which shall be deposited by Escrow Agent in an
interest-bearing escrow account (the #Account”) with Bank of
America National Trust and Savings Association, San Francisco
branch, to be disbursed in accordance with the terms and
conditions hereof,



(a) Written evidence by State that Owner has
failed to cure a default, failure to perform or breach of its
obligations under Sectlon 11 of the Use Agreement and State
has performed such obligations; and

(b) Written invoices, bills or statements
evidencing the Cleanup Costs to be reimbursed or paid for from
the Account.

4. This Agreement shall terminate on the earlier
of: (a) fifteen business days after Owner’s delivery to Escrow
Agent and State of reasonably satisfactory evidence that
Owner’s remediation obligations under Section 11 of the Use
Agreement have been completed (unless within such fifteen day
period State reasonably objects to such termination in writing
delivered to Escrow Agent and Owner describing such objection,
in which event such dispute shall be resolved by arbitration
pursuant to Section 9 hereof), (b) the date on which no
undisbursed Holdback Amount remains in the Account, orxr (c¢) the
sixth anniversary of the date of this Agreement. If any
undisbursed Holdback Amount remains in the Account upon
termination of this Agreement pursuant to this Section 4, such
amounts shall be tendered by Escrow Agent to Owner
immediately. State shall in no event be obligated to deposit
any additional funds in the Account if the Cleanup Costs
exceed the Holdback Amount.

5. This Agreement shall not alter or otherwise
modify the respective liabilities and obligations of Owner and
State with respect to the ownership or remediation of
hazardous wastes and/or contaminants as set forth in the Use
Agreement.

6. Owner and State shall each pay one-half of the
reasonable fees and expenses of Escrow Agent for administering
the Account.

7. Owner and State acknowledge that Escrow Agent is
acting solely as a stakeholder at their request and for their
convenience. Escrow Agent shall not be deemed- to be the agent
of either party and both Owner and State waive any conflict
arising from this situation.

8. The duties and obligations of Escrow Agent with
respect to the matters set forth herein shall only be as
specifically provided hereunder and Escrow Agent shall incur
no liability for any act it may do or fail to do hereunderx
while acting in good faith and in the exercise of its own best
judgement.



If to State:

State of California, Department of Transportation
111 Grand Avenue
Oakland , California 94623
Attn: Richard Murphy
Deputy District Director

If to Escrow Agent:

Fidelity National Title Insurance Company
5925 Stoneridge Drive

Pleasanton, California 94588

Attn: R. Jonathan Pena, Assistant V.P.

11. This Agreement may be amended oxr modified only
by written agreement signed by all the parties hereto.

12. This Agreement shall be binding on and shall
inure to the benefit of each party hereto and its respective
successors and assigns.

13. Time is of the essence hereof with respect to
the dates, times, terms and conditions of this Agreement.

14. This Agreement may be executed in counterparts,
each of which when combined shall constitute an original.

IN WITNESS WHEREOF, Owner, State and Escrow Agent have
executed this Agreement on the day and year first above
written.

QOWNER:
SOUTHERN PACIFIC

TRANSPORTATION CORPCORATION,
a Delaware corporation

By:
‘ Robert F. Starzel
Vice Chairman
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'ESCROW AGREEMENT

THIS ESCROW AGREEMENT (the “Agreement”), dated
October 28, 1992 is by and among SOUTHERN PACIFIC
TRANSPORTATION COMPANY, a Delaware corporation (“Owner”),
STATE OF CALIFORNIA, DEPARTMENT OF TRANSPORTATION (”State”)
and FIDELITY NATIONAL TITLE INSURANCE COMPANY, as escrow agent
("Escrow Agent”).

RECTTALS

A. Owner and State have entered into the State of
California Department of Transportation Agreement for
Possession and Use (the “Use Agreement”}, dated October 28,
1992 relating to certain real property more particularly
described therein and located in Alameda County, California
(the “New Corridor”).

B. Pursuant to Section 11 of the Use Agreement,
Owner and State have agreed to escrow certain funds for the
purpose of paying for or reimbursing Owner for its out-of-
pocket costs and expenses incurred in connection with Owner’s
obligations to remove and remediate hazardous wastes and/or
contaminated materials existing at the New Corridor, as more
particularly described in Section 11 therein (the “Cleanup
Costs”).

C. Owner and State desire to set forth the terms
and conditions of such escrow below.

AGREEMENT

NOW THEREFORE FOR GOOD AND VALUABLE CONSIDERATION,
the receipt and sufficiency of which are hereby acknowledged,
Owner, State and Escrow Agent hereby agree as follows:

1. Simultaneously with the execution of this
Agreement by State, State shall deposit with Escrow Agent the
sum of $2,112,407.00 (which sum together with all interest or
income earned thereon is herein referred to as the “Holdback
Amount”), which shall be deposited by Escrow Agent in an
interest-bearing escrow account (the “Account”) with Bank of
America National Trust and Savings Association, San Francisco
branch, to be disbursed in accordance with the terms and
conditions hereof. '



(a) Written evidence by State that Owner has
failed to cure a default, failure to perform or breach of its
obligations under Section 11 of the Use Agreement and State
has performed such obligations; and

(P) Written invoices, bills or statements
evidencing the Cleanup Costs to be reimbursed or paid for from
the Account.

4. This Agreement shall terminate on the earlier
of: (a) fifteen business days after Owner’s delivery to Escrow
Agent and State of reasonably satisfactory evidence that
Owner’s remediation obligations under Section 11 of the Use
Agreement have been completed (unless within such fifteen day
period State reasonably objects to such termination in writing
delivered to Escrow Agent and Owner describing such objection,
in which event such dispute shall be resolved by arbitration
pursuant to Section 9 hereof), (b) the date on which no
undisbursed Holdback Amount remains in the Account, or (c) the
sixth anniversary of the date of this Agreement. If any
undisbursed Holdback Amount remains in the Account upon
termination of this Agreement pursuant to this Section 4, such
amounts shall be tendered by Escrow Agent to Owner
immediately. State shall in no event be obligated to deposit
any additional funds in the Account if the Cleanup Costs
exceed the Holdback Amount.

5. This Agreement shall not alter or otherwise
modify the respective liabilities and obligations of Owner and
State with respect to the ownership or remediation of
hazardous wastes and/or contaminants as set forth in the Use
Agreement.

6. Owner and State shall each pay one-half of the
reasonable fees and expenses of Escrow Agent for administering
the Account.

7. Owner and State acknowledge that Escrow Agent is
acting solely as a stakeholder at their request and for their
convenience. Escrow Agent shall not be deemed to be the agent
of either party and both Owner and State waive any conflict
arising from this situation.

8. The duties and obligations of Escrow Agent with
respect to the matters set forth herein shall only be as
specifically provided hereunder and Escrow Agent shall incur
no liability for any act it may do or fail to do hereunder
while acting in goed faith and in the ‘exercise of its own best
judgement.



If to State:

State of California, Department of Transportation
111 Grand Avenue
Oakland , California 94623
Attn: Richard Murphy
Deputy District Director

If to Escrow Agent:

Fidelity National Title Insurance Conpany
5925 Stoneridge Drive

Pleasanton, California 984588

Attn: R. Jonathan Pena, Assistant V.P.

11. This Agreement may be amended or modified only
by written agreement signed by all the parties hereto.

12. This Agreement shall be binding on and shall
inure to the benefit of each party hereto and its respective
successors and assigns.

13. Time is of the essence hereof with respect to
the dates, times, terms and conditions of this Agreement.

14. This Agreement may be executed in counterparts,
each of which when combined shall constitute an original.

IN WITNESS WHEREOF, Owner, State and Escrow Agent have
executed this Agreement on the day and year first above
written.

OWNER:
SOUTHERN PACIFIC

TRANSPORTATION CCRPORATION,
a Delawarescorporatio i

Vice Chairman



ATTACHMENT B
Calculation of Volatile Chemical Emissions
from Shallow Ground Water into Air

Attachment B-1



The conceptual model for the transport of chemicals from ground water to ambient air is
depicted in ASTM, 1994. In the ASTM model, volatile organic chemicals are assumed to
volatilize from ground water, diffuse through capillary fringe soils and vadose zone soils,

and be released to the air,

The volatilization of chemicals from ground water to outdoor ambient air involves the

following assumptions.

* A constant dissolved chemical concentration in ground water

« Linear equilibrium partitioning between dissolved chemicals in ground water and
chemical vapors at the ground water table

» Steady-state vapor-phase diffusion through the capillary fringe and vadose zones to
ground surface

e No loss of chemical as it diffuses towards ground surface (i.e. no biodegradation), and

» Steady well-mixed atmospheric dispersion of the emanating vapors within the

breathing zone

The volatilization of chemicals from shallow ground water to ambient outdoor air can be
calculated using the following series of equations. The results of these calculations are

presented at the end of this attachment.

[ (mg/ m? —air) | H ; L
VEand | (g 1 L-1,0) |~ T T 5. ta 1 o
14— ~GW, m

eff
ws

where:
VFyamp = the volatilization factor for chemicals volatilizing from groundwater
to air

H = Henry’s law constant, cm’®-H,0/ cm’-air
U,;, = Wind speed, cv/s
= Mixing zone height, cm

air
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Df,g = the effective diffusion coefficient between ground water and soil surface

where:

~1
ffrcm]( ){_cap+h-{
wls ] v |p&h  psT]

= thickness of capillary fringe

cap
h, = thickness of vadose zone

D §ff = the effective diffusion coefficient in soil based on ~ vapor-phase

concentration
333 3.33
eff |-Cm2_l eas wat 1 ews
s s TP T TR ET
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D = the effective diffusion through capillary fringe

cap
L2 3.33 9333
peff jem® ] jair "acap o wat 1 “weap
cap = g2 * H p2
T T

D" = diffusion coefficient in air
DY = diffusion coefficient in water

8,, = air content in vadose zone
9, = water content in vadose zone
0 = total soil porosity

O,4cap = air content in capillary fringe

Owcap = Water content in capillary fringe
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ATTACHMENT C
Calculation of Volatile Chemical Emissions
from Pooled Ground Water in Trenches

Attachment C-1 5/15/97



Exposure Scenario

Ground water in the I-880 Corridor is present at a depth of about 4.5 to 5 feet below
ground surface (bgs). As a result, shallow ground water may collect in trenches excavated
for utility lines or other purposes. Utility workers in the area may be exposed to
chemicals volatilizing from ground water in these trenches. The following assumptions
were used to estimate volatile emissions from ground water in trenches excavated for
utility lines.

Assumptions

Dimensions of the trench

The trench was assumed to be 68 meters long by 1.22 meters wide by 2.3 meters deep.
The 68 meter length is the square root of an area approximately one acre in size. The
width and depth of the trench were based on best professional judgment.

Amount of water in the trench

Water was assumed to pool in the trench over the entire length of the trench to a depth of
1 meter. Thus, the volume of water in the trench is equal to 68 m x 1.22 mx 1 m = 83 m’,

Chemicals of concern in pooled ground water

All volatile chemicals (Volatile chemicals were defined as having a Henry’s law constant
of 1 x 10° and greater and a vapor pressure greater than 0.001 mm Hg) detected in the
trench were considered chemicals of concern. The maximum detected concentrations of
VOCs in shallow ground water were conservatively assumed to be present over the entire
length of the trench. '

Rate of volatilization of the chemicals of concern in pooled ground water

The rate of emission of a volatile organic chemical (VOC) from water is determined by
the solubility, molecular weight, the vapor pressure of the chemical and the air-water
interface though which the chemical must pass (Lyman, 1990). As a simplifying
assumption, it was conservatively assumed that all the VOCs present in pooled ground
water would be emitted over a 24 hour period. One of the most volatile of the chemicals
detected in shallow ground water, vinyl chloride, has estimated volatilization half lives of
43, 8.7 and 35 hours for a typical pond, river, or lake, respectively (ATSDR, 1993c¢). If
the most rapid volatilization emission rate (8.7 hours) is considercd, approximately 85%
of vinyl chloride in a river will volatilize over a 24 hour period. Thus, this assumption
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would tend to overestimate the emission rate of the less volatile chemicals in shallow

ground water.

Calculations
Using viny! chloride as an example, the rate of volatilization of the VOCs from shallow
ground water in the trench would be calculated in the following manner:

Maximum concentration of vinyl chloride in At-Grade section ground water = 0.045 mg/L
Amount of vinyl chloride in water = 83 m® x 0.045 mg/L x 1000 L/m® = 3735 mg

Emission rate in mg/s over 1 day (24 hours) = 3735 mg + 86,400 s/day = 0.0.043 mg/s

The air concentration of vinyl chloride resulting from emission from ground water in the
trench is calculated using the box model formula presented below (DTSC, 1994):

C,= ELxWxH

where:

C,,= Concentration in air, mg/m’
E= Emission rate, mg/s

L= Length of side of box, meters
W= Wind speed, meters/s

H= Height of box, meteis

Cao= (0043 mgpers)/(68m x 225 mpers x 2m) = 0.00014 mg/m’

Further, it was conservatively assumed that ground water would pool in the trench to the
same depth each day and that the concenfration of VOCs (the maximum detected
concentration) in ground water would remain constant over the 12 week exposure period
(60 exposure days; 5 days per week for 12 weeks). To approximate this scenario, it is
necessary to assume that ground water depleted of VOCs from the previous day would be
pumped out of the trench at the beginning of each work day and that ground water would
recharge the ditch to a depth of 1 m over the period of a day. From conversations with
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Geomatrix personnel, it is possible that ground water could recharge to a depth of 1 m
over a 24 hour period.

All utility worker exposure assumptions are listed in Table 3-4 of the report. Note that the
utility worker was assumed to inhale 20 m’ of air containing the VOCs per wotk day.
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ATTACHMENT D
Lead Exposure Calculations

Attachment D-1 05/15/97



Unlike other chemicals for which human exposure is calculated in terms of chemical
intake (intake in milligrams of chemical per kilogram of body weight per day,
mg/kg/day), exposure and risks associated with exposure to lead are based on an
estimated blood lead concentration. Due to the existence of a growing database relating
blood lead concentration (typically expressed in terms of micrograms of lead per deciliter
of blood, pg/dL) and human toxicity, blood lead concentration is the most direct means
by which the toxic effects of lead in humans can be assessed.

The State of California DTSC, United States Environmental Protection Agency (EPA),
and others have developed lead exposure models for evaluating blood lead concentrations
associated with intake of lead from food, water, air, and soil. The California DTSC lead
exposure model (DTSC, 1992) was used in this Risk Assessment to evaluate lead
exposures for the child at play and a utility worker assumed to be exposed to lead in soil.
The model was used to predict blood lead increases associated with exposure to lead in
Elevated and At Grade soils as well as lead from background sources including air, food,
and water. The lead exposure mode! inherently assumes that all soil exposure on that day
comes from the freeway source on days when the child at play or the utility worker is
exposed to freeway corridor soil.

The DTSC uses a 10 pg/dL blood lead concentration as its “concentration of concern” in
both children and adults. This level is consistent with USEPAIs guidance regarding lead
exposure in children. However, this level is not consistent with the State of Californiais
guidance with regard to utility workers. CCR {California Code of Regulations) Title 8 §
1532.1 requires that a utility worker be removed for medical reasons if any blood lead test
on the wotker yields a blood lead concentration that is at or above 50 ug/dL. A blood lead
concentration of 40 pg/dL to 49 pg/dl. tiggers several employee notification
requirements. Appendix A to § 15321 indicates that maintaining a blood lead
concentration below 30 pg/dL 1s a “health protection goal”,

Thus, while the regulation does not establish a medical removal for a blood lead
concentration level less than 40 pg/dL, it does recommend that worker blood lead levels
be lower than 30 pg/dL. Thus, State of California regulations allow for higher levels of
worker exposure than the cuirent DTSC point of departure of 10 ng/dL.
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Child at Play

The site-specific exposure inputs used in the DTSC lead exposure model are presented in
Table D-1. All other exposure inputs used in the DTSC lead exposure model were DTSC
default values (DTSC, 1992). Calculated blood lead concentrations for the child at play
exposed to 605 mg/kg lead in Elevated Section soils are presented in the attached table.

As calculated using the DTSC lead exposure model, blood lead concentiations for the
child at play are below the 99th percentile (Table D-2).

Utility Worker
With the exception of the parameters listed in Table D-1, DTSC default exposure

assumptions were used to calculate a utility workeris blood lead concentration (DTSC,
1992). At the reasonable maximum exposure soil lead concentration of 361 mg/kg, a
utility workeris blood lead exposure did not exceed 10 pg/dL at the 99th percentile (Table
D-3).
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Table D-1

Exposure Parameters for Lead Exposure Model

Parameter Input Source/Comment
General Parameters
Frequency of soil contact 3 days/week (child at  The child at play is assumed to be exposed to site soil
play) 36 days per year. The majority of this exposure is
expected to occur over 12 weeks of summer vacation
This averages 3 days of exposure per week.
5 daysfweek (utility
worker)
Soil Lead Concentration 605 pg/g (child at RME concentration of lead in O to 1° depth soils at the
play) South Elevated Section
361 pgfe RME concentration of lead in surface and subsurface
(utility worker) depth soils at the At-Grade Section
Drinking Water Lead
Intake
Drinking water lead 5ug/L Concentration of lead in water exceeded by 6% of
concentration samples collected in California surface water and
ground water supplies '
California Air Resources Board, 1993
Lead Intake Via
Inhalation
Background lead 002 pg/m3 TJanuary to June 1992 mean lead concentration in air

concentration in air

Dust concentration in air

Soil Ingestion

50 pg/m® (child at play}

500 pg/m?® (utility
worker)

240 mg (utility worker)

for San Francisco and Richmond, California
California Air Resources Board, 1993

Child at play- Default from Preliminary
Endangerment Assessment Guidance Manual (DTSC,
1994a)

Utility worker - DTSC default

DTSC default
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TABLE D-2 CHILD AT PLAY

LEAD RISK ASSESSMENT SFREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

[ INPUT [ OUTPUT
MEDIUM LEVEL | percentiles |
LEAD IN AIR {ug/m*3) 0.02 50th 90th 95th 98th 99th
LEAD IN SOIL {ug/g) 605.0
LEAD TN WATER (ugh) 5 BLOOD Pb, CHILD AT PLAY (ug/ 3.4 53 6.0 6.9 786
PLANT UPTAKE? 1=YES 0=NO 0
RESPIRABLE DUST (ug/m*3) 50
EXPOSURE PARAMETERS
Child at Play PRG-29 {PRG-95
units (ug/a) {ug/g)
General
|Days per week i daysiwk 3 1134.4 | 1819.9
Dermal Contact
Skin area cm~2 2800
Soll adherence mgfcm”2 0.5
Route-specific constant (ug/dl){ug/day) 0.00011
Soil ingestion
Soil ingestion mg/day 55
Route-specific constant {ug/d}{ug/day) 0.0704
Inhalation
Breathing rate m*3/day 10
Route-specific constant (ug/di){ug/day) 0.192
Water ingestion T
Water ingestion liday 0.4
Route-specific constant (ugldi-)l(uglday) 0.16
Food ingestion
- [Food ingestion kg/day 13
Route-specific constant {ug/di)f{(ug/day) 0.16
Dietary concentration ug/kg 9.5
Lead in produce ug/kg 10.0
PATHWAYS, ADULTS
Pathway
SQIL CONTACT:
SOIL INGESTION:
INHALATION:
__V!ATER INGESTION:
FOOD INGESTION: 1
PATHWAYS, CHILDREN
Typical
Blood Pb percent concentration
Pathway ug/di of total in medium
SOIL CONTACT: 0.04 1% 805 uglg
SOIL INGESTION: 1.00 30% 605 uglg
INHALATION: 0.04 1% 0.05 ug/m~3
WATER INGESTION: 0.32 9% 5 ugll
FOOD INGESTION: 1.97 58% 9.5 ug Ph/kg diet



TABLE D-3 UTILITY WORKER

LEAD RISK ASSESSMENT SPREADSHEET
CALIFORNIA DEPARTMENT OF TOXIC SUBSTANCES CONTROL

i INPUT | OUTPUT ]
MEDIUM LEVEL percentiles ]

LEAD IN AIR (ug/m*3) 0.01 50th 90th 95th 98th 99th

LEAD IN SOIL {ug/g} 361.0

LEAD IN WATER (ug/l) 5
PLANT UPTAKE? 1=YES 0=NO 0
|RESPIRABLE DUST (ug/m*3) 500 BLOOD Pb, UTILITY (ug/dl) 26 40 45 52 58
EXPOSURE PARAMETERS

Construction PRG-99 | PRG-95
units Worker (ugfg) {ug/g)
General
iDays per week | daysiwk 5 922.6 1239.0
Dermal Contact
Skin area cm”2 5800
Soil adherence mglem*2 0.5
Route-specific constant {ug/dl)/(ug/day) 0.00011
Soil ingestion
Soil ingestion mg/day 240
Route-specific constant {ug/dl){ug/day) 0.0176
Inhalation
Breathing rate m*3/day 20
Route-specific constant (ug/di){ug/day) 0.082
Water ingestion
Water ingestion fday 1.4
Route-specific constant {ug/di)/{ug/day) 0.04
Food ingestion
Food ingestion kg/day 22
Route-specific constant (ug/dl}{ug/day) 0.04
Dietary concentration ug/kg 10.0
Lead in produce uglkg
PATHWAYS, ADULTS
Construction Worker
Blood Pk ) percent Concentration

Pathway ug/dl of total in medium
SOIL CONTACT: 0.08 3% 361 ug/g
SOIL INGESTION: 1.09 43% 361 uglg
INHALATION: 0.22 9% 0.19 ug/m"3
WATER INGESTION; 0.28 11% 5 ug/l
FOOD INGESTION: 0.88 34% 0.0 ug Pbikg diet




ATTACHMENT E
API DSS Exposure and Risk Calculations
Child at Play



Data Summary for Elevated Sections Surface Soil - Child Scenario
Chemical Intake Analysis

Carcinogenic Risk by Chemical for Each Route of Concern

R

Inhalation of = Dermal Contact Sail

Chemical Soil Emissions With Soil Ingestion Total

Benz{a)anthracene 1.06E-11 2,13E-08 4,30E-09 2.56E-08
Benzo(a)pyrene 5.36E-11 7.19E-07 1.45E-07 8.64E-07
Benzo(b)fluoranthene 1.07E-10 1.04E-07 2.10E-08 1.26E-07
Benzo(g,h,i)perylene 3.39E-13 1.97E-08 3.98E-09 2.37E-08
Chrysene 4.68E-12 3.99E-09 8.07E-10 4.80E-09
Total 1.76E-10 8.68E-07 1.75E-07 1.04E-06

Deterministic Run
ND = Not Determined because RfD or Slope Factor not entered
NA = Not Applicable



Data Summuary for Elevated Sections Surface Soil - Child Scenario

Chemical Intake Analysis
Dose by Chemical for Each Route of Concern (mg'kg-day)

Inhalation of Soil Emissions

Intake Value
Benz(a}anthracene 9} 2 76E-09
CDI 2.72E-1G
LADD 272E-11
Benzofa)pyrena DI 139E-09
CD1 137E-10
LADD 1.378-11
Benzo(b)fluoranthene DI 2.78E-08
CDI 2.74E-09
1ADD 2 74E-10
Benzo{g.h,i)perylene DI 3.43E-09
CLi 339E-10
LADD 339E-11
Chrysene DI 122E-08
CDI 1.20E09
LADD 1.20E-10

Dermaf Contact With Soil

Intake Value
Benz(a)anthracene DI 1 80E-06
ChDt 178E-07
LADD 1.78E-08
Benzo(a)pyrene DI 6.08E-06
CDI 599E-07
LADD 599E-08
Benzo{b){luoranthene DI 8 78E-06
DI 8.65E-07
LADD 8.65E-08
Benzo(g h.ijperylene DI 2 81E-05
CcDI 2.77E-06
LADD 2.77E-07
Chrysene DI 338E-06
ol 3.33E-07
LADD 3.33E08

Soil Ingestion

intake Value
Benz{a)anthracene DI 3.64E07
CDL 3.59E-08
LADD 359E-09
Benzo(a)pyrene Di 123E-06
CDi 121E-07
LADD 121E-08
Benzo(b)fluoranthene DI 177E-06
CcD1 175807
LADD 1.75E-08
Benzo{gh ijperylene DI 5.68E-06
Col 5.60E-97
LADD 5.60E-08
Chrysene DI 6.82E-07
Ccol 6.72E-08
LADD 6.72E-09

Deterministic Run
NA =Not Applicable
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Data Summary for Elevated Sections Surface Soil - Child Scenario

Analysis for
Receptor Point Concentration in Air

Averaging
Time* Benz(a)anthracene Benzo{a)pyrene Benzo(b)fluoranthene Benzo{ghi)perylene Chrysene
[Years] [mg/m’] {mg/m’] [mg/m’] fmg/m?’] [mg/m’)
5 2.43E-08 1.23E-08 2.45E-07 3.02E-08 1.07E-07
10 1.72E-08 8.67E-09 1.73E-07 2.14E-08 757E-08
15 1.40E-08 7.08E-09 1.41E-07 1.75E-08 6.18E-08
20 1.21E-08 6.13E-09 1.22E-07 1.51E-08 5.35E-08
25 1.08E-08 5.48E-09 1.10E-07 1.35E-08 4.79E-08
30 9.90E-09 5.01E-09 9.99E-08 1.23E-08 4,37E-08
35 9.17E-09 4.63E-09 9.25E-08 1.14E-08 4.05E-08
40 8.57E-09 4,34E-09 8,65E-08 1.07E-08 3.79E-08
45 8.08E-09 4.09E-09 8.16E-08 1.01E-08 3.57E-08
50 7.67E-09 3.88E-09 7.74E-08 9.56E-09 3.39E-08
85 7.31E-09 3.70E-09 7.38E-08 9.11E-0% 3.23E-08
60 7.00E-09 3.54E-09 7.07E-08 8.73E-09 3.09E-08
65 6.73E-09 3.40E-09 6.79E-08 8.38E-09 2.97E-08
70 6.48E-09 3.28E-09 6.54E-08 8.08E-09 2.86E-08
75 6.26E-09 3.17E-09 6.32E-08 7.80E-09 2.77E-08

*The maximum RUNNING average concentration is shown for these averaging times,

For example, the maximum 5-year average concentration may not occur in the first five years.
To find out when the maximum RUNNING concentrations occured, view the charts.
Simulation Time = 75 Years




Data Summary for Elevated Sections Surface Soil - Child Scenario

Analysis for

Volatile Emissions

Averaging

Time* Benz(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(g,h,i)perylene Chrysene

{Years] [kg/year] [kg/year] fkg/year] [kg/year] fkg/year]
5 1.73E-03 3.85E-04 7.69E-03 9.49E-04 7.62E-03
10 1.22E-03 2.728-04 5.44F-03 6.71E-04 5.39E-03
15 9.96E-04 2.22E-04 4.44E-03 5.48E-04 4.40E-03
20 8.63E-04 1.93E-04 3.84E-03 4758-04 3.81E-03
25 7.72E-04 1.72E-04 3.44E-03 4.25E-04 341E-03
30 7.04E-04 1.57E-04 3.14E-03 3.88E-04 3.11E-03
35 6.52E-04 1.46E-04 2.91E-03 3.59E-04 2.88E-03
40 6.10E-04 1.36E-04 2.728-03 3.36E-04 2.69E-03
45 5.75E-04 1.28E-04 2.56E-03 3.16E-04 2.54E-03
50 5.46E-04 1.22E-04 2.43E-03 3.00E-04 2.41E-03
55 5.20E-04 1.16E-04 2.32E-03 2.86E-04 2.30E-03
60 4.98E-04 1.11E-04 2.22E-03 2.74E-04 2.20E-03
65 4.79E-04 1.07E-04 2.13E-03 2.63E-04 2.11E-03
70 4.61E-04 1.03E-04 2.05E-03 2.54E-04 2.04E-03
75 4.46E-04 9.94E-05 1.99E-03 2.458-04 1.97E-03

*The maximum RUNNING average concentration is shown for these averaging times.

For example, the maximum 5-year average concentration may not occur in the first five years.

To find out when the maximum RUNNING concentrations occured, view the charts.
Simulation Time = 75 Years




Data Summary for Elevated Sections Surface Soil - Child Scenario

Chemical Intake Analysis
Dose by Chemical for Each Route of Concern {mg/kg-day)

Inhalation of Soil Emissions

Intake Value
Benzene |3} 3.58E-07
Chi 3.53E-08
1LADD 3.53E-09
Toluene DI 2.29E05
DI 2.26E-06
LADD 2 26E-07
Xylene DI 6.05E-07
CD1 5.97E-08
LLADD 5.97E-09

Dermal Contact With Soil

Intake Value
Benzene DI 9.75E-08
CDI 9.62E-09
LADD 9.62E-10
Ioluene DI 2 77E-06
CDI 2. 74807
LADD 2.74E-08
Xylene DI 1.65E-07
cDI 1.63E-08
LADD 1.63E-0%

Soil Ingestion

Intake Value
Benzene DI 2.95E-08
CDI 2.91E-09
: LADD 291E-10
Toluene |91 841E-07
CD1 8.29E08
LADD 8.29E09
Xylene DI 5.00E-08
CDI 4 93E-09
LADD 4.93E-10

Deterministic Run
NA = Not Applicable




!
Data Summary for Elevated Sections Surface Soil ~ Child Scenario

Analysis for
Recepior Point Concentration in Air
Averaging
Time* Benzene Toluene Xylene
[Years] fmg/m’] [mg/m’] [mg/m’]
5 3.15E-06 2.01E-04 5.33E-06
10 1.57E-06 1.01E-04 2.66E-06
15 1.05E-06 6.71E-05 1.78E-06
20 7.87E-07 5.03E-05 1.33E-06
25 6.30E-07 4.03E-05 1.07E-06
30 5.25E-07 3.36E-05 8.88E-07
35 4.50B-07 2.88E-05 7.61E-07
40 3.94E-07 2.52E-05 6.66E-07
45 3.50E-07 2.24E-05 5.92E-07
50 3.15E-07 2.01E-05 5.33E-07
55 2.86E-07 1.83E-05 4.84B-07
60 2.62E-07 1.68E-05 4.44E-07
65 242E-07 1.55E-05 4.10E-07
70 2.25E-07 1.44E-05 3.81E-07
75 2.10E-07 1.34E-05 3.55E-07

*The maximum RUNNING average concentration is shown for these averaging times.

For example, the maximum 5-year average concentration may not occur in the first five years.

To find out when the maximum RUNNING concentrations occured, view the charts.
Simulation Time = 75 Years




Data Summary for Elevated Sections Suirface Soil - Child Scenario

Analysis for
Volatile Emissions
Averaging

Time* Benzene Toluene Xylene

[Years] {kg/year] [kg/year] (kg /year]
5 9.89E-02 1.43E+01 1.67E-01
10 4.94E-02 7.16E+00 8.37E-02
15 3.30E-02 4.77E+00 5.58E-02
20 247E-02 3.58E+00 4.18E-G2
25 1.98E-02 2.87B+00 3.35E-02
30 1.65E-02 2.39E+00 2.79E-02
35 1.41E-02 2.05E+00 2.39E-02
40 1.24E-02 1.798+00 2.09E-02
45 1.10E-02 1.59E+00 1.86E-02
50 9.89E-03 1.43E+00 1.67E-02
55 8.99E-03 1.30E+00 1.52E-02
60 8.24E-03 L.19E+00 1.39E-02
65 7.60E-03 1.10E+00 1.29E-02
70 7.06E-03 1.02E-+00 1.20E-02
75 6.59E-03 9.55E-01 1.12E-02

*The maximum RUNNING average concentration is shown for these averaging times.

For example, the maximum 5-year average concentration may not occur in the first five years.
To find out when the maximum RUNNING concentrations occured, view the charts.
Simulation Time = 75 Years ’



APl DSS Data Requirements

The following chemicals were selected:

Toluene

‘a for Fate and Transport Models

Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soil [m*2]
Depth to top of cant. sail [m]

Depth fo bottom of cont. soit [m]
Unsaturated zone porosity -]
Water content [-]

Dry Wt. Soil bulk density [g/cm*3]
Fraction Organic Carbon -]
Temperature [C]

DAAPIDSSUSBG\CHILDN1.SAV

01J24/96

84000
0

1.52
03
0.1

18
0.01
25

Thibideaux-Hwang Chemical Specific Parameters

Toluene
Henrys Constant {(mg/L}/(mg/L}
Koc Jug/gOC/ug/ml
Diffusion in Air [cm*2fsec]
Vapor Pressure [rmmHg]
Total Concentration in Soil [mg/kg]

Box Dispersion Mode! - Deterministic

Wind Speed {m/s]
Height of Box [m]
Width of Box [m]

© sata for Risk Assessment

Body Weight and Lifetime - Deterministic

Average Weight (kg)
Lifetime (yrs)

Inhalation of Soii Emissions
Exposure Frequency [daysfyt]
Exposure Duration [years]
Inhalation Rate [m*3/hr}
Time Quidoors {hours/day]

2.84E-01
300
0.078
281
0.37

3.89
2
2

44
70

36
7
25
2

Inhalation of Soil Emissions Chemical Specific Parameters

Toluene
Bioavaitability [fraction]

Dermal Contact with Soil
Exposure Frequency [daysfyr]
Exposure Duration [years]
Skin Surface Area [cmA2]
Adherence Factor [mg/ocm?2]

1

36

7
3300
1

Derma} Contact Chemical Specific Parameters

Taluene

Dermal Absorption Factors [fraction]

Ingestion of Soil

Exposure Frequency [days/yr]
Exposure Duration [years]
Ingestion Rate {mg/day]
Fraction Soil Contaminated [-]

6.1

36
7
100
1

12:46



Ingestion of Soil Chemical Specific Parameters
Toluene

Bioavailability [fraction] 1
Cral Dose
" tene
.iope Factor [ 1/(mg/kg-day) ] NA
Reference Dose [mg/kg-day] 02
Dermal Dose
Toluene ‘
Slope Factor { 1/{mg/kg-day) ] NA
Reference Dose [mg/kg-day] 02
(nhalation Dose
Toluene
Siope Factor [ 1/{mg/kg-day) | NA
Reference Dose [mg/kg-day] 1.14E-1

Receptor Point Concentration Distributions

Soil Concentrations
Toluene
Soil [mg/kg] 037



Emissions/Dispersion Model Output
hnalysis for

Analyseg Performed:

.aibodeaux-Hwang volatile emissions

Box Model used for dispersion

#%% DPARAMETERS **%

Deterministic Run

PARAMETER NAME UNITS VALUE
Area m~2 . 840E+05
Depth to Top of Cont. Zone m .000E+00
Depth to Bottom of Cont. Zone m  .152E+01
Porosity cm™3/cm”™3 .300E+00
Water Content em™3/cm”™3 .L100E+00
Soil Bulk Density g/cm”™3  .180E+01
Fractional Organic Carbon g/g .100E-01
Temperature C .250E+02
Wind Speed m/s .389E+01
Box Height m .200E+01
Box Width m .290E+03
Toluene
AMETER NAME UNITS VALUE
Henrys const (mg/L) / (mg/L) .284E+00
Organic Carbon Paxt Coeff cm™3/g .300E+03
Molecular Weight g/mol .920E+02
Diffusion Coefficient in air cm™2/s .780E-01
Vapor Pressure mmHg . 281E+02
Total Soil Concentration mg/kg .370E+00
QUTRUTS
Time to depletion (yr) for Toluene =  L172E+01
Volatile Particulate Air
Emigsions Emigsions Concentration
(kg/yx) (kg/yr) (mg/m"3)
Averaging Time, yr = 5
Toluene .143E+02 .000E+D0 .201E-03
Averaging Time, yr = 10
Toluene . 716E+01 .000E+Q0 .101E-03
‘veraging Time, yr = 15
duene LATTE+DL .000E+00 .6T71E-04
Averaging Time, yr = 20
Toluene .358E+01 .000E+0Q0 .503E-04



Averaging
Toluene

Averaging
Toluene

seraging
Toluene

Averaging
Toluene

Averaging
Toluene

Averaging
Toluene

Averaging
Toluene

Averaging
Toluene

Averaging
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Averaging
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Averaging
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API DSS Data Requirements

The following chemicals were selected:
Benzene
Xylene

.ta for Fate and Transport Modeis
Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soil [mA2]
Depth to top of cont. soil [m]

Depth to bottom of cont. soil [m]
Unsaturated zone porosity [-]
Water content [-]

Dy Wt Soil bulk density fg/cm”3]
Fraction Organic Carbon [-]
Temperature {Cj

DIAAPIDSSUSSOCHILDNS1.SAV

01/24/96

16500
0

1.52
03
0.1
18
0.01
25

Thibideaux-Hwang Chemical Specific Parameters

Benzene
Henrys Constant [(mg/L)/(mg/L)
Kaoc [uglgOClug/mi]
Diffusion in Alr [cm*2/sec]
Vapaor Pressure [mmig]
Total Concentration in Soif [mgfkg]
Xyiene
Henrys Constant [(mg/L)/(mg/L)
Koc [ug/gOCiug/mi]
Diffusion in Air [cm#2/sec]
Vapor Pressure [mmHg]
Total Concentration in Soff {[mg/kg]

Box Dispersion Model - Deterministic
Wind Speed [m/s)

Height of Box [m]

Width of Box [m]

Data for Risk Assessment

Body Weight and Lifetime - Deterministic
Average Weight (kg)
Lifetime (yrs)

[nhalation of Sail Emissions
Exposure Frequency [days/yr]
Exposure Duration [years]
{inhalation Rate [m*3/hr]
Time Outdoors [hours/day]

2.49E-01
83

0.087
95.2
0.013

3.15E-01
240
0.072

16

0.022

3.89
2
2

44
70

36
7
25
2

Inhalation of Soil Emissions Chemical Specific Parameters

Benzene

Bicavailahility [fraction]
Xylene

Bioavaitability [fraction]

armal Contact with Soil
cxpasure Frequency [daysfyr]
Exposure Duration [years]
Skin Surface Area [cm*2)
Adherence Factor {mg/em#2]

1
1

36

7
3300
1

12:56



Dermal Contact Chemical Specific Parameters
Benzene

Dermal Absorption Factors [fraction] 0.1
Xylene

Dermal Absorption Factors [fraction] 01

sestion of Soil
Exposure Frequency [days/yr] 36
Exposure Duration {years] 7
ingestion Rate [mg/day] 100
Fraction Soil Contaminated [-] 1

Ingestion of Soil Chemical Specific Parameters
Benzene

Bioavailability [fraction] 1
Xylene
Bioavailability [fraction] 1
Oral Dose
Benzene
Slope Factor | 1/(mg/kg-day) | 0.1
Reference Dose [mg/kg-day] ND
Xylene
Slope Factor [ 1/(mg/kg-day) ] NA
Reference Dose [mg/kg-day] 2
Dermal Dose
Benzene
Slope Factor [ 1/{mg/kg-day) ] 0.1
Reference Dose [mgfkg-day] ND
Xylene
Slepe Factor [ 1/{mg/kg-day) | NA
Reference Dose [mg/kg-day] 2
inhalation Dose
Benzene
Slope Factor [ 1/{mg/kg-day) ] 0.1
Reference Dose {mg/kg-day] ND
Xylene
Slope Factor [ 1/(mg/kg-day) ] NA
Reference Dose {mg/kg-day] 0.2

Receptor Point Concentration Distributions

Soil Concentrations
Benzene

Sail [mg/kg] 0013
Xylene

Sail [mg/kg] 0.022



Emisgions/Dispersion Model Output
Analysis for
Analyses Performed:

_nlbodeaux -Hwang volatile emissions
Box Model used for dispersion

k%% DPARAMETERS #**%*

Deterministic Run

PARAMETER NAME UNITS VALUE
Area m"2 .165E+05
Depth to Top of Cont. Zone m .CO0E+00
Depth to Bottom of Cont. Zone m .152E+01
Porosity cm™3/em™3  .300E+00
Water Content cm”3/cm”3 100E+00
Soil Bulk Density g/cm™3 L180E+01
Fractional Organic Carbon g/g .100E-01
Temperature C .250E+02
Wind Speed m/s .389E+01
Box Height m .200E+01
Box Width m .128E+03
Benzene
RAMETER NAME UNITS VALUE
Henrys const (mg/L) / (mg/L) .249E+00
Organic Carbon Part Coeff em”3/g  .830E+02
Molecular Weight g/mol .780E+02
Diffusion Coefficient in Air cm™2/s .870E-01
Vapor Pressure mmHg . 952E+02
Total Soil Concentration mg/kg .130E-01
Xylene
PARAMETER NAME UNITS VALUE
Henrys const (mg/L) /(mg/L) .315E+00
Organic Carbon Part Coeff cm™3/g .240E+03
Molecular Weight g/mol .106E+03
Diffusion Coefficient in Air cm™2/s .720E-01
Vapor Pressure mmHg . 1C00E+02
Total Soil Concentration mg/kg .220E-01
OQUTPUTS
Time to depletion (yr) for Benzene = .519E+00
“ime to depletion (yr} for Xylene = L135E+01
Volatile Particulate Air
Emissions Emigsions Concentration
(kg/yr) (kg/yr) (mg/m"~3)



Averaging
gdenzene
Xylene

‘veraging
izene
gylene

Averaging
3enzene
Xylene

Averaging
3enzene
Xylene

Averaging
Benzene
Xylene

Averaging
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Xylene

Averaging
Benzene
Xylene

Averaging
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. lene

Averaging
Benzene
Xylene

Averaging
Benzene
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4P1 DSS Data Requirements

The following chemicals were selected:
Benz(a)anthracene
_Chrysene

_ata for Fate and Transport Models
Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soif fm*2]
Depth to top of cont. soil {m]

Depth to bottom of cont. soit [m]
Unsaturated zone porosity [-]
Water content [

Dry Wi. Soil bulk density [g/cm”3]
Fraction Organic Carbon [-]
Temperature [C]

D:\APIDSS\IS80\CHILDNS2.SAV

01/24/96

84000
0

1.52
03
o1

1.8
0.01
25

Thibideaux-Hwang Chemical Specific Parameters

Benz(a)anthracene
Henrys Constant [(mg/L)/(mg/L)
Koc [ug/gOCiug/mi]
Diffusion in Air {cm*2/sec]
Vapor Pressure {mmHg]
Total Concentration in Soil [mg/kg]
Chrysene
Hentys Constant [(mg/L)/(mg/L)
Kac [ug/gOClug/mi]
Diffusion in Air [cm*2/sec]
. Vapor Pressure [mmHg]
Total Concentration in Soil {mg/kg]

Box Dispersion Model - Deterministic
Wind Speed [m/s]

Height of Box [m]

Width of Box {m]

Pata for Risk Assessment

Body Weight and Lifetime - Deterministic
Average Weight (kg)
Lifetime (yrs)

inhalation of Soil Emissions
Exposure Frequency [daysfyr]
Exposure Durafion {years]
Inhalation Rate [m*3/hi]

Time Qutdoors [hours/day]

5.17E-05
1380000
0.051
2.20E-08
0.16

4 69E-05
200000
0.0452
6.3E-09
03

3.88
2
2

44

36
7
25
2

Inhalation of Soil Emissions Chemical Specific Parameters

Benz(a}anthracene
Bioavailability [fraction]
Chrysene
Bicavailability [fraction]

Dermal Contact with Sofl
Exposure Frequency {daysfyr]
Exposure Duration {years}]
Skin Surface Area [cm*2]
Adherence Factor [mgfemA~Z]

1

1

36

7
3300
1

13:05



Dermal Contact Chemical Spacific Parameters

Benz{a)anthracene

Dermal Absorption Factors [fraction} 0.15

rysene

Jermal Absorption Factors {fraction] 0.15
Ingestion of Sail
Exposure Frequency {days/yr] 36
Exposure Duration [years] 7
ingestion Rate [mg/day] 10
Fraction Soil Contarninated [-} 1.

Ingestion of Soil Chemical Specific Parameters

Benz(a)anthracene
Bioavailability {fraction] 1
Chrysene
Bioavailability [fraction] 1
Oral Dose
Benz{a)anthracene
Slope Factor | 1/(mgfkg-day) | 1.2
Reference Dose [mg/kg-day] ND
Chrysene
Stope Factor [ 1/{mg/kg-day} ] 0.12
Reference Dose [mg/kg-day] ND
Dermal Dose
Benz(a)anthracene
Slope Factor [ 1/{mg/kg-day) ] 12
Reference Dose [mg/kg-day] ND
-Chrysene
Slope Factor [ 1/(mglkg-day) 0.12
Reference Dose {mg/kg-day] ND
[nhalation Dose
Benz(@)anthracene
Slope Factor { 1/(mg/kg-day) 0.39
Reference Dose [mg/kg-day] ND
Chrysene
Slope Factor { 1/(mg/kg-day) ] 0.039
Reference Dose [mgfkg-day} ND
Receptor Point Concentration Distributions
Soil Concentrations
Benz{a)anthracene
Sail Img/kg] 016
Chryseng

Soil [ma/kgl] a3



Emissions/Dispersion Model Output
hnalysis for
Analyses Performed:

(iibodeaux-~Hwang veolatile emissions
Box Model used for dispersion

*+* PARAMETERS **%*

Deterministic Run

PARAMETER NAME UNITS VALUE

Area m~"2 .840E+05

Depth to Top of Cont. Zone m .000E+0Q0

Depth to Bottom of Cont. Zone m . 152E+01

Porosity cm”3/cm™3 ,300E+00

Water Content cm”3/cm™3 .100E+00

S80il Bulk Density g/em™3  .180E+01

Fractional Organic Carbon g/g .100E-01

Temperature C .250E+02

Wind Speed m/s .389E+01

Box Height m .200E+01

Box Width m .290E+03

Benz {a)anthracene

~ AMETER NAME UNITS  VALUE

Henrys const (mg/L) / (mg/L) .517E-04

Organic Carbon Part Coeff cm”™3/g  .138E+07

Molecular Weight g/mol .228E+03

Diffusion Coefficient in Air cm™2/s .510E-01

Vapor Pressure mmHg .220E-07

Total Soil Concentration mg/kg .160E+QQ

Chrysene

PARAMETER NAME UNITS VALUE

Henrys const (mg/L)/ (mg/L) .469E-04

Organic Carbon Part Coeff cm™3/g .200E+06

Molecular Weight g/mol .228E+03

Diffusion Coefficient in Air em™2/s .452E-01

Vapor Pressure mmHg .630E-08

Total Soil Concentration mg/kg .300E+00

QUTPUTS

Time to depletion (yr) for Benz(a)anthracene = ,644E+08

" 1e to depletion (yr) for Chrysene = L116E+08
Volatile Particulate Air
Emissions Emigsions Concentration
(kg/yT) (kg/yr) (mg/m”3)



Averaging Time,
Benz {a)anthr
rysene

Averaging Time,
Benz (a)anthr
Chrysene

Averaging Time,
Benz (a)anthr
Chrysene

Averaging Time,
Benz (a)anthy
Chrysene

Averaging Time,
Benz (a) anthr
Chrysene

Averaging Time,
Benz {a)anthr
Chrysene

Averaging Time,
Renz (a}anthr
Chrysene

- Averaging Tine,
Benz (a)anthr
Chrysene

Averaging Time,
Benz (a)anthr
Chrysene

Avexraging Time,
Benz (a) anthr
Chrysene

Averaging Time,
Benz (a)anthr
Chrysene

Averaging Time,
Benz (a) anthr
Chrysene

Averaging Time,
Benz (a)anthr
Chrysene

Averaging Time,
Benz {a)anthr
Chrysene

Averaging Time,
Benz (a) anthr
Chrysene

Yyx

YT

YT

yr

Yr

yr

yr

yr

Yr

yx

Yr

Yr

Yyr

Yyr

yr

L173E~02
. T62E~02

L122E-02
.53%E~-02

.996E-03
.440E-02

.863E-03
.381E-02

. T72E~03
.341E-02

.704E-03
.311FK-02

.652E-~03
.288E-~02

.610E-03

.268E-02

.575E-03
.254E-02

.546E-03
. 241E-02

.520E-03
.230E-02

.498E-03
.220E-02

.478E~03
L211E~-02

+461E-03
.204E-02

.445E-03
LA197E-02

10

15

20

25

30

35

40

45

50

55

60

65

70

75

.000E+00
.D00E+00

.000E+00
. GO0E+0QD

.G00E+00
.00DE+00

.000E+00
.000E+00

.000E+00
. 000E+00

.000E+00
. 000E+00Q

.000E+0Q0
.GO0CE+DO

.000E+00
.000E400

.000E+00
.000E+QQ

.000E+00
.000E+00

.O0Q0E+0Q
.000E+00

.000E+00
.000E+00

.000E+00D
.000E+00

.000E=+00
.DQ0E+00

.000E+00Q
.000E+DO

.242E-~07
LA0T7E-06

LAT1IE-G7
LI87E-07

.140E~-07
.618E-07

L121E-07
.535E-07

.108E-07
.478E-07

.990E-08
.A37E-07

.916E-08
.405E-07

.857E-08
.379E-07

.808E-08
.357E-07

LT67TE~08
.339E~-07

.731E-08
.323E-07

.700E-G8
.309E-07

.673E-08
.297E-07

.648E-08
.286E-07

.626E~08
,276E-07



AP1 DSS Data Requirements

The following chemicals were selected:
Benzo(a)pyrene
Benzo(b)fiucranthene

nzo(g,hi)peryiene

Data for Fate and Transport Models
Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soil [m"2]
Depth to top of cont. sail [m]

Depth to bottom of cont. soil [m]
Unsaturated zone porosity {-]
Water content []

Dry Wt Soil bulk density fg/cm*3]
Fraction QOrganic Carbon [-]
Temperature {C]

DAAPIDSSUS8GICHILDS2 SAV

01/24/9¢ 13:12

16500
0

1.52
0.3
a1
1.8
0.01
25

Thibideaux-Hwang Chemical Specific Parameters

Benzo(a)pyrene

Henrys Constant [(mg/L)/(mg/L)

Koc [ug/gOClug/mi]

Diffusion in Air [cm*2/sec]

Vapor Pressure fmmig]

Total Concentration in Soil [mg/kg]
Benzo(b)fluoranthene

Henrys Constant [(mg/.)/(mg/L)

Koc [ug/gOClug/mi]

Diffusion in Air [cm”*2/sec]

"Vapor Pressure [mmHg]

Total Concentration in Soil [mg/kg)
Benzo(g,h,hperylene

Henrys Constant [(mg/L)Y/{mg/l)

Koc [ug/gOClug/mi]

Diffusion in Alr [cm*2/sec]

Vapor Pressure [mmHg]

Total Concentration in Soil [mg/kg)

Box Dispersion Model - Deterministic
Wind Speed [m/s]

Height of Box {m]

Width of Box [m]

Data for Risk Assessment

Body Weight and Lifetime - Deterministic
Average Weight (kg)
Lifetime {yrs)

Inhalation of Soil Emissions
Exposure Frequency [daysfyr]
Exposure Duration [years]
Inhalation Rate [m*3/hr]
Time Outdoors [hoursiday]

2.77E-05
5500000
0.043
56E-08
054

5.29E-04
550000
0.043
5.00E-07
0.78

2.39E-06
1600000
0.0411
1.03E-10
25

3.89
2
2

44
70

36
7
25
2

inhalation of Soil Emissions Chemical Specific Parameters

Benzo(a)pyrene
Bioavailability [fraction]

Benzo(b)fluoranthene
Bioavailability [fraction)

1

1



Benzo(g,h,i)petylene

Bioavailability [fraction] 1
Dermal Contact with Soil
Exposure Frequency [daysfyr] 36
“vposure Duration [years] 7

.n Surface Area [cm*2] 3300
Adherence Factor [mg/em”2) 1

Dermal Contact Chemical Specific Parameters

Benzo(a)pyrene

Dermal Absorption Factors [fraction] 0.15
Benzo{b)fluoranthene

Dermal Absorption Factors {fraction] 0.15
Benzo(g,h,)perylene

Dermal Absaiption Factors {fraction] 0.15
Ingestion of Soil
Exposure Frequency [days/yr] 36
Exposure Duration [years}] 7
Ingestion Rate [mg/day] 100
fraction Soll Confaminated [-] 1

Ingestion of Soil Chemical Specific Parameters
Benzo(a)pyrene

Bioavailability [fraction] 1
Benzo(b)flucranthene

Bioavailability [fraction] 1
Benzo(g,h,perylene

Bioavailability [fraction) 1
Oral Dose
" anzo{a)pyrepe

Slope Factor { 1/(mg/kg-day) ] 12

Reference Dose {mg/kg-day} ND
Benzo{b)fluoranthene

Slope Factor [ 1/(mg/kg-day) ] 12

Reference Dose [mg/kg-day] ND
Benzo{g,h,iyperylene

Slope Factor [ 1/(mg/kg-day) ] 0.071

Reference Dose [mg/kg-day] ND
Dermal Dose
Benzo(a)pyrene :

Slope Factor [ 1/{mgfkg-day) ] 12

Reference Dose [mg/kg-day] ND
Benzo(b)fluoranthene

Slope Factor [ 1/{mg/kg-day) | 12

Reference Dose [mgfkg-day] ND
Benzo(g,h,i)perylene

Slope Factor [ 1/(mgfkg-day) ] 0.071

Reference Dose [mg/kg-day] ND
Inhalation Dose
Benzo{a)pyrene

Slope Factor [ 1/(mg/kg-day) ] 3.9

Reference Dose [mg/kg-day] ND
Benzo(b)fluoranthene

Slope Factlor [ 1/(mg/kg-day) ] 0.29

Reference Dose [mg/kg-day] ND

enzo{g,h,)perylene
Slope Factor [ 1/(mg/kg-day) ] 0.010
Reference Dose [mg/kg-day] ND

Receptor Point Concentration Distributions



Soil Concentrations

Benzo(a)pyrene

Saoll [mg/kg] 0.54
Benzo(b)fluoranthene

Soil [mg/kg] 0.78

P -nzo(g,h Dperylene
oil [mg/kg] 25



Emissions/Dispersion Model Output
analyseis for

Analyses Performed:

tibodeaux-Hwang volatile emissions

sox Model used for dispersion

*** PARAMETERS ***%

Deterministic Run

PARAMETER NAME UNITS
Area m”2
Depth to Top of Cont. Zcne m
Depth to Bottom of Cont. Zone m
Porosity cm™3/om”3
Water Content cem”™3/em”3
Soil Bulk Density g/cm”3
Fractional Organic Carbon g/g
Temperature C
Wind Speed m/s
Box Height m
Box Width m
Benzo (a) pyrene
T*RAMETER NAME UNITS

Henrys const (ng/L) / (mg /L)
Organic Carbon Part Coeff cm”3/g
Molecular Weight g/mol
Diffusion Coefficient in Air cm™2/s

Vapor Pressure ! mmHg

Total Soil Concentration ng/kg
Benzo (b) fluoranthene

PARAMETER NAME UNITS

Henrys const (mg/L) / (mg /L)
Organic Carbon Part Coeff cm”™3/g
Molecular Weight g/mol
Diffusion Coefficient in Air em™2/s

Vapor Pressure mmHg
Total Soil Concentration mg/kg
Benzo(g,h, i)perylene

PARAMETER NAME UNITS

arys const (mg/L) / (mg/L}
Organic Carbon Part Coeff cm”3/g
Molecular Weight g/mol
Diffusion Coefficient in Air ocm™2/s

.165E+05
.000E+00
L1B52E+01L
.300E+00
.100E+00
.180E+01
.100E-01
.250E+02
.389E+01
.200E+01
.128E+03

.277E-04
.550E+07
.252E+03
.430E-01
.560E-08
.540E+00

.529E-03
.550E+06
.252E+03
+430E-01
.500E-06
.780E+00

VALUE

.239E-05
+160E+07
~27T6E+03
-411E-01




Vapor Pressure mmHg .103E-09
Total Scoil Concentration mg/kg .250E+01
QUTPUTS
: 1@ to depletion (yr} for Benzo(a)pyrene = .569E+039
. .0& to depletion (yr) for Benzo(b)fluoranthene = .298E+07
Time to depletion (yr) for Benzo(g,h,i)perylene = .201E+10
Volatile Particulate Aix
Emissions Emissions Concentration
(kg/yr) (kg/yr) (mg/m"3)
Averaging Time, yr 5
Benzo{a)pyre .385E-03 .000E+00 .123E-07
Benzo (b) fluo .769E-02 .000E+00 .245FE-06
Benzo({g.h,i) .949E-03 .000E+00 .302E-07
Averaging Time, yxr 10
Benzo (a) pyre .272E-03 .000E+00 .B67E-08
Benzo (k) fluo .544E-02 .000E+00 .173E-06
Benzo (g, h, i) .671E-03 .Q00E+00 .214E-07
Averaging Time, yr 15
Benzo (a) pyre .222E-03 .000E+00 .708E-08
Benzo {(b) fluo A44E-02 .Q00E+00 .141E-06
Benzo (g, h, i) .548E-03 .000E+00 L174E-07
Averaging Time, yr 20
Renzo(a)pyre .193E-03 .000E+00 .613E-08
nzo (b)fluo .384E-02 .000E+00 .122E-06
wenzo{g,h, i) .475E-03 .000E+Q0 .151E-07
Averaging Time, yxr 25
Benzo {(a)pyre .172E-03 .000E+00 .548E-08
Benzo (b) fluo .344E-02 LO00E+QQ -109E-06
Benzo(g,h,i) .424E-03 .DODE+0O .135E-07
Averaging Time, yr 30
Benzo (a) pyre .157E~03 .000E+00 .501E-08
Benzo (b} fluoc .314E-02 .000E+00 .999E-07
RBenzo(g,h,1i) .387E~03 .000E+00 -123E-07
Averaging Time, yr 35
Benzo (a) pyre .146E-03 .000E+0Q0 .463E-08
Benzo (b) fluo .291E-02 .000E+00 .925E~07
Benzo (g, h, i) .359E-03 .000E+00 .114E-07
Averaging Time, vyr 40
Benzo (a)pyre .136E-03 .000E+00 .434E-08
Benzo (b) fluo L272E-02 .O000E+00 .865E-07
Benzo (g, h, 1) .336E-03 .000E+00 .107E-0G7
Averaging Time, yr 45
Benzo (a) pyre .128E-03 .000E+00 .409E-08
Renzo (b) fluo .256E-02 .000E+00 .816E-07
enzo({g,h,i) .316E-03 .000E+0Q0 .101E~07
Averaging Time, yr 50
Benzo (a)pyre .122E-03 .000E+00 .388E-~08
Benzo (b} fluo L. 243E-02 . 000E+0Q0 .7T74E-Q7



Benzo(g,h,i)

Averaging Time,
Benzo{a)pyre
Benzo{b) fluo
P=Mzo (gl h.r i)

Averaging Time,
Benzo (a)pyre
Benzo (b) fluo
Benzo(g,h,i)

Averaging Time,
Benzo(a)pyre
Benzo(b) fiuo
Benzo{(g,h, i}

Averaging Time,
Benzo (a)pyre
Benzo(b) fluo
Benzo{g,h,i)

Averaging Time,
Benzo{a)pyre
Benzo (b) fluo
Benzo{(g,h, i}

yr

yr

yr

yr

Yr

.300E-03

.116E-03
.232E-02
.286E-03

-111E-03
.222E-02
.274E-03

.107E-03
.213E-02
.263E-03

+.103E-03
.205E-02
.254E-03

.994E-04
.198E-02
.245E-03

55

60

65

70

75

.000E+00

.000E+00
.000E+0Q0
.000E+00

.000E+00
.000E+00
.000E+0Q0Q

.000E+00
.000E+GO
.000E+00

.000E+00
.000E+00
-.000E+00

.000E+00
.000E+QD
.000E+00

.956E-08

.370E-08
.738E-07
.911E-~08

.354E-08
.T07E~-07
.BT72E-08

.340E-08
.679E-07
.B838E-08

.328E-08
.654E-07
.808E-08

.317E-08
.632E-07
.780E-08



ATTACHMENT F
API DSS Exposure and Risk Calculations
Utility Worker



Data Summary for Elevated Sections Surfa../and Subsurface Soil - Worker Scenario

Chemical Intake Analysis

Carcinogenic Risk by Chemical for Each Route of Concern

Inhalation of Dermal Contact Soil
Chemical Soil Emissions With Soil Ingestion Total
Benz(a)anthracene 6.35E-12 5.60E-09 3.09E-09 8.70E-09
Benzo(a)pyrene 3.21E-11 1.89E-07 1.04E-07 2.93E-07
Benzo(b)fluoranthene 6.40E-11 2.73E-08 1.51E-08 4.25E-08
Benzo(ghi)perylene 2.03E-13 5.18E-09 2.86E-09 8.04E-09
Chrysene 2.80E-12 1.05E-09 5.80E-10 1.63E-09
Naphthalene ND ND ND 0.00E+00
Total 1.05E-10 2.28E-07 1.26E-07 3.54E-07
Hazard Index by Chemical for Each Route of Concern

Inhalation of Dermal Contact Soil
Chemical Soil Emissions With Soil Ingestion Total
Benz(a)anthracene ND ND ND 0.00E+00
Benzo(a)pyrene ND ND ND 0.00E+00
Benzo(b)fluoranthene ND ND ND 0.00E+00
Benzo(g h,i)perylene ND ND ND 0.00E+00
Chrysene ND ND ND 0.00E+00
Naphthalene ND 2.50E-04 1.38E-04 3.88E-04
Total 0.00E+00 2.508-04 1.38E-04 3.88E-04

Deterministic Run
ND = Not Determined because R{D or Slope Factor not entered
NA = Not Applicable




Data Summary for Elevated Sections Surface and Subsurface Soil - Worker Scenario

Chemical Intake Analysis
Dase by Chemical for Each Route of Concern (mg/kg-day)

Inhalation of Soil Emissi

Iatake Value
Benz(a)anthracene DI 693E-09
[ain)| 114E-09
LADD 1.63E-11
Benzo(a)pyrene DI 3 50E-0%
<Dl 5.76E-10
LADD 8.23E-12
Berro(b)Aucranthene DI 699E-08
CDI 115E-08
LADD 1.64E-10
Benzo(ghi)perylene DI 8.63E-09
[sim)} I A2E(09
LADD 203E-11
Chrysene Df 3.G6E-08
CDI 503E-09
LADD 719E-11
Naphthalere DI 437E-04
Dt 718E-05
LADD 1.03E-06

Dermal Contact With Soil

Intake Value
Benz(a)anthracene DI 199E-06
CDIL 3.27E07
LADD 4.67E-09
Benzo(a)pyrena DI 671E-06
CDI 110E-06
LADD 158E-08
Benzo(b)fluoranthene DI 9.69E-06
CDI 1.598-06
LADD 228E-08
Benzo{gh j)perylene DI 3.11E05
CDi 5.11E-06
LADD 7 30E-08
Chrysene DI 3.73E-06
it 6.13E-07
LADD 8 76E-09
Naphthalene DI 6.09E-05
CbhI 1.00E-05
LADD 143E-07

Soil Ingestion

Intake Value
Benz(ajanthracene DL 1.10E-06
CDI 1.80E-G7
LADD 2 58E-(9
Benzo(a)pyrene DI 3.70E-06
Cot 609E07
. LADD 8 70E-09
Benzo(b)fluoranthene DI 5.35E-06
cor 8.79E-07
LADD 126E-08
Benzo(ghi)perylene DI 171E-05
(aiv)§ 282E-06
LADD 4.03E-08
Chrysene DI 206E-06
CDI 338E-07
LADD 4 83E-09
Naphthalene DE 3.36E05
<ol 5.52B-06
LADD 7.89E-08

Deterministic Run
NA = Not Applicable




Data Summary for Elevated Sections Surfr~~ and Subsurface Soil ~ Worker Scenario

Chemical Intake Analysis

Carcinogenic Risk by Chemical for Each Route of Concern

Inhalation of Dermal Contact Soil
Chemical So0il Emissions With Seil Ingestion Total
[Benzene 200E10  3.50E-11 T200E-11 | 3.56E-10
Ethylbenzene ND ND ND 0.00E+00
Ethylene Dibromide 1.14E-09 1.96E-09 1.62E-09 4,72B-09
Ethylene Dichloride 2.27E-09 2.72E-10 2.258-10 2. 77E-09
Toluene ND ' ND ND 0.00E+00
Xylene ND ND ND 0.00E+00
Total 3.70E-09 2.27E-09 1.87E-09 7.84E-G%
Hazard Index by Chemical for Each Route of Concern

Inhalation of Dermal Contact Soil
Chemical Soil Emissions With Soil Ingestion Total
Benzene ND ND ND 0.00E+00
Ethylbenzene 2.46E-06 4 49E-07 3.72E-07 3.28E-06
Ethylene Dibromide ND ND ND 0.00E+00
Ethylene Dichloride ND ND ND 0.00E+00
Toluene 8.29E-05 2.52E-06 2.09E-06 8.75E-05
Xylene 4.04E-06 4.84E-08 4.00E-08 4.13E-06
Total 8.94E-05 3,02E-06 2.50E-06 9.49E-05
Deterministic Run

ND = Not Determined because RfD or Slope Factor not entered

NA = Not Applicable :




Data Summary for Elevated Sections Surface and Subsutface Soil - Worker Scenario

Chemical Intake Analysis
Dose by Chemical for Each Route of Concem (mg/kg-day)

Inhalation of Seil Emissions

Intake Value
Benzene DI 125E06
CblL Z.05E-07
LADD 2 92E-09
Ethylbenzene DL 427E06
ChI 7.02E-07
LADD 100E-08
Ethylene Dibromide DI 194E-06
CcPl 3.18E-07
LADD 4 55E-09
Ethylene Dichloride DI 138E-05
lainid 227806
LADD 3.25E48
Toluene DI 5.75E-05
CDl 9 45E-06
LADD 135E07
Xylene DI 4 91E-06
CDL 8.07E07
LADD 1.15E-08

Dermal Contact With Soil

Intake Value
Benzene DI 149E47
CDt 245E-08
LADD 3.50E-10
Ethylbenzene I 273E07
CDI 449E-08
LADD 6.42E-10
Ethylene Dibromide DI 23268407
[ain)] 3.81E-08
LADD 5.45E-10
Ethylene Dichloride D1 1.66E-06
CDI 272E-07
LADD 3.89E09
Toluene DI 3.07E-06
CDI 504807
LADD 7 20E-03
Xylene pl 5.88E-07
CDI 9.67E-02
LADD 1.38E-09

Soil Ingestion

Intake Value
Benzene DI 123E07
CDIL 203E08
LADD 290E-10
Ethylbenzene DL 226E-07
CDI 3.72E-08
LADD 5.31E-10
Ethylene Dibromide DI 192647
CDI 3.16E08
LADD 451E-10
Ethylene Dichloride DI 137E-06
[a2)) 225E07
LADD 3.22E-09
T'eluene Di 2 54E-06
ol 4 17E07
1ADD 596E-09
Xylene BI 4.87E(7
CbI 8.00E-08
LADD 1.14E-09

Deterministic Run
NA = Not Applicable



Data Summary for Elevated Sections Suri.  and Subsurface Soil - Worker Scenario

Analysis for
Volatile Emissions
Averaging
Time* Benzene Ethylbenzene Ethylene Dibromide Ethylene Dichloride  Toluene Xylene
[Years] [kg/ year] (kg/year] {kg/year] {kg/year] [kg/year] [kg/year]
5 1.37E-01 1.06E+00 2.13E-01 1.52E+00 143E+01  5.40E-01
10 6.84E-02 6.39E-01 1.078-01 7.60E-01 7.16E+00  2.70E-01
15 4.56E-02 4.26E-01 7.10E-02 5.07E-01 477E+00  1.80E-01
20 3.42E-02 3.19E-01 5.32E-02 3.80E-01 3.58E+00  1.35E-01
25 2.74E-02 2.56E-01 4.26E-02 3.04E-01 2.87E+00  1.08E-01
30 2.28E-02 2.13E-01 3.55E-02 2.54E-01 2.39E+00  9.00E-02
35 1.96E-02 1.83E-01 3.04E-02 2.17E-01 2.05E+00  7.71E-02
40 1.71E-02 1.60E-01 2.66E-02 1.90E-01 1.79E+00  6.75E-02
45 1.52E-02 1.42E-01 2.37E-02 1.69E-01 1.59E+00 6.00E-02
50 1.37E-02 1.28E-01 2.13E-02 1.52E-01 1.43E+00  5.40E-02
55 1.24E-02 1.16E-01 1.94E-02 1,38E-01 1.30E+00 4.91E-02
60 1.14E-02 1.07E-01 1.778-02 1.27E-01 1,19E+00  450%-02
65 1.058-02 9.83E-02 1.64E-02 1.17E-01 1.10E+00 4,15E-02
70 9,78E-03 9.13E-02 1.52E-02 1.09E-01 1.02E+00 3.86E-02
75 9.13E-03 8.52E-02 1.42E-02 1.01E-01 9.55E-01 3.60E-02

*The maximum RUNNING average concentration is shown for these averaging times.

For example, the maximum 5-year average concentration may not occur in the first five years.

To find out when the maximum RUNNING concentrations occured, view the charts.
Simulation Time = 75 Years




Data Summary for Elevated Sections Surt. and Subsurface Soil - Worker Scenario

Analysis for
Volatile Emissions

Averaging

Time* Benz(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(gh,i)perylene Chrysene Naphthalene

[Years] [kg/year] [kg/year] [kg/year] [kg/year] Tkg/year] [kg/year]
5 1.73E-03 3.85E-04 7.69E-03 9.49E-04 7.62E-03 1.09E+02
10 1.22E-03 2.72E-04 5.44E-03 6.71E-04 5.39E-03 5.44E+01
15 9.96E-04 222804 4.44E-03 5.48E-04 4.40E-03 3.62E+01
20 8.63E-04 1.93E-04 3.84E-03 4.75E-04 3.81E-03 2.72E+01
25 7.72E-04 1.72E-04 3.44E-03 4.25E-04 341E-03 2.17E+01
30 7.04E-04 1.57E-04 3.14E-03 3.88E-04 3.11E-03 1.81E+01
35 6.52E-04 1.46E-04 2.91E-03 3.59E-04 2.88E-03 1.55E+01
40 6.10E-04 1.36E-04 2.72E-03 3.36E-04 2.69E-03 1.36E+01
45 5.75E-04 1.28E-04 2.56E-03 3.16E-04 2.54E-03 1.21E+01
50 5.46E-04 1.22E-04 2.43E-03 3.00E-04 2.41E-03 1.09E+01
55 5.20E-04 1.16E-04 2.32E-03 2.86E-04 2.30E-03 9.88E+00
60 4,98E-04 1.11E-04 2.22E-03 2.74E-04 2.20E-03 9.06E+00
65 4,79E-04 1.07E-04 2.13E-03 2.63E-04 2.11E-03 8.36E+00
70 4.61E-04 1.03E-04 2.05E-03 2.54E-04 2.04E-03 7.77E+00
75 4.46E-04 9.94E-05 1.99E-03 2.45E-04 1.97E-03 7.25E+00

*The maximum RUNNING average concentration is shown for these averaging times.

For example, the maximum 5-year average concentration may not occur in the first five years.

To find out when the maximum RUNNING concentrations occured, view the charts.

Simulation Time = 75 Years




Data Summary for Elevated Sections Surt. . and Subsurface Soil - Worker Scenario

Analysis for
Receptor Point Concentration in Air
Averaging
Time* Benz(a)anthracene  Benzo{a)pyrene Benzo(b)fluoranthene  Benzo(gh,)perylene  Chrysene Naphthalene
[Years] [mg/m’] [mg/m’) [mg/m’] [mg/m’] [mg/m’] [mg/m’]
5 2.43E-08 1.23E-08 2.45E-07 3.02E-08 1.07E-07 1.53E-03
10 1.72E-08 8.67E-09 1.73E-07 2.14E-08 7.57E-08 7.64E-04
15 1.40E-08 7.08E-09 1.41E-07 1.75E-08 6.18E-08 5.09E-04
20 1.21E-08 6.13E-09 1.22E-07 1.51E-08 5.35E-08 3.82E-04
25 1.08E-08 5.48E-09 1.10E-07 1.35E-08 4.79E-08 3.06E-04
30 9.90E-09 5.01E-09 9.99E-08 1.23E-08 4.37E-08 2.55E-04
35 9.17E-09 4.63E-09 9.25E-08 1.14E-08 4.05E-08 2.18E-04
40 8.57E-09 4.34E-09 8.65E-08 1.07E-08 3.79E-08 1.91E-04
45 8.08E-09 4.09E-09 8.16E-08 1.01E-08 3.57E-08 1.70E-04
50 7.67E-09 3.88E-09 7.74E-08 9.56E-09 3.39E-08 1.53E-04
55 731E-09 3.70E-09 7.38E-08 9.11E-09 3.23E-08 1.39E-04
60 7.00E-09 3.54E-09 7.07E-08 8.73E-09 3.09E-08 1.27E-04
65 6.73E-09 3.40E-09 6.79E-08 B.38E-09 2.97E-08 1.18E-04
70 6.48E-09 3.28E-09 6.54E-08 8.08E-09 2.86E-08 1.09E-04
75 6.26E-09 3.17E-09 6.32E-08 7.80E-09 2.77E-08 1.02E-04

*The maximum RUNNING average concentration is shown for these averaging times.

For example, the maximum 5-year average concentration may not occur in the first five years.

To find out when the maximum RUNNING concentrations occtred, view the charts.

Simulation Time = 75 Years




Data Summary for Elevated Sections Surface and Subsurface Soil - Worker Scenario

Analysis for

Receptor Point Concentration in Air

Averaging

Time* Benzene Ethylbenzene Ethylene Dibromide Ethylene Dichloride  Toluene Xylene

[Years] [mg/m’] [mg/m’] [mg/m’] [mg/m’) [mg/m’]  [mg/m’]
5 4.36E-06 1.50E-05 6.78E-06 4.84E-05 2.01E-04 1.72E-05
10 2.18E-06 8.98E-06 3.39E-06 2.42E-05 1.01E-04 8.60E-06
15 1.45E-06 5.99E-06 2.26E-06 1.61E-05 6.71E-05 5.73E-06
20 1.09E-06 4.49E-06 1.70E-06 1.21E-05 5.03E-05 4.30E-06
25 8.72E-07 3.59E-06 1.36E-06 9.69E-06 4.03E-05 3.44E-06
30 7.26E-07 2.99E-06 1.13E-06 8.07E-06 3.36E-05 2.87E-06
35 6.23E-07 2.57B-06 9.69E-07 6.92E-06 2.88E-05 2.46B-06
40 5.45E-07 2.24E-06 8.48E-07 6.05BE-06 2.52E-05 2.15E-06
45 4.84E-07 2.00E-06 7.53E-07 5.38E-06 2.24B-05 1.91E-06
50 4.36E-07 1.80E-06 6.78E-07 4,84E-06 2.01E-05 1.72E-06
55 3.96E-07 1.63E-06 6.16E-07 4.40E-06 1.83E-05 1.56E-06
60 3.63E-07 1.50E-06 5.65E-07 4.04E-06 1.68E-05 1.43E-06
65 3.35E-07 1.38E-06 5.22E-07 3.73E-06 1.55E-05 1.32E-06
70 3.11E-07 1.28E-06 4.84E-07 3.46E-06 1.44E-05 1.23E-06
75 2.91E-07 1.20E-06 4,52E-07 3.23E-06 1.34E-05 1.15E-06

*The maximum RUNNING average concentration is shown for these averaging times.

For example, the maximum 5-year average concentration may not occur in the first five years.
To find out when the maximum RUNNING concentrations occured, view the charts.
Simulation Time =75 Years




Data Summary for At Grade Sections Surface and Subsurface Seil - Worker Scenatio

Chemical Intake Analysis
Daose by Chemical for Each Route of Concern (mg/kg-day)

Inhalation of Soil Emissions

Intake Value
Benz(a)anthracene DI 6.88E-08
CDI 1.13E-08
LADD 1.62E-10
Benzo{a)pyrene Di 421E-08
CDI 6.93E-09

LADD 9.90E-11
Benzo(b)fluoranthene DI 3 79E07
[ein) 6.22E-08
1ADD 8.89E-10
Benzo{g hijperylene DI 1.12E-08
col 1.84E-09
LADD 263E-11
Chrysene oI 546E-07
DL 8.98E-08
LADD 128E-09
Dibenz(a hjanthracene DI 7 57E-09
CDI 1.25E-09

LADD 1.78E-11

Dermal Contact With Soil

Intake Value
Benz{a)arthracene DI 1.37E-05
cDt 2.25E-06
LADD 321E-08
Benzo{a)pyrene DI 249E05
CDI 4.09E-06
LADD 5.84E-08
Benza(b)fluoranthene DI 1L.62E-05
CDt 2.66E-06
LADD 3.79E-08
Benzo(ghf)perylene DX 1 24E-05
Cbi 24E06
LADD 2 92E-08
Chrysene o)1 547805
Dt 8.99E-05
LADD 1.28E47
Dibenz(a hlanthracene DI 1.03E-05
CDI 170E-06
LADD 242E-08

Soil Ingestion

Intake Value
Benz{ajanthracene DI 7 B4E-06
CDI 124E-06
LADD 177E-08
Benzo(a}pyrene DI 137E-05
cor ) 225E-06
LADD 322E08
Benizo(b)fluoranthene D 8.91E-06
CDL 147E-06
LADD 2.09E-08
Benzo{g hi)perylene Dl 6.86E-06
CDI 1.13E06
LADD 161E-08
Chrysene DI 3.02E05
cot 496E-06
LADD 7.09E-08
Dibenz(ahjanthracene i 5.69E-06
i 9 36E-07
LADD 1.34E-08

Deterministic Run
NA = Not Applicable




Data Summary for At Grade Sections Surface and Subsurface Soil - Worker Scenario

Analysis for
Volatile Emissions

Averaging

Time* Toluene Benz(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(gh,i)perylene Chrysene Dibenz(ah)anthracene

[Years) {kg/year] [kg/year] [kg/year] [kg/year] [kg/year] {kg/year] [kg/year]
5 2.42E-01 2.47E-02 1.51E-02 1.36E-01 4.03E-03 1.96E-01 2.72E-03
10 1.21E-01 1.75E-02 1.07E-02 9.61E-02 2.85E-03 1.39E-01 1.92E-03
15 8.07E-02 1.43E-02 8.73E-03 7.84E-02 _ 2.33E-03 1.138-01 1.567E-03
20 6.05E-02 1.24E-02 7.56E-03 6.79E-02 2.01E-03 9.81E-02 1.36E-03
25 4.84E-02 1.11E-02 6.77E-03 6.08E-02 1.80E-03 8.77E-02 1.22E-03
30 4,03E-02 1.01E-02 6.18E-03 5.55E-02 1.64E-03 8.01E-02 1.11E-03
35 3.46E-02 9.34E-03 5.72E-03 5.148-02 1.52E-03 741E-02 1.03E-03
40 3.02E-02 8.74E-03 5.35E-03 4.80E-02 1.42E-03 6.93E-02 9.61E-(4
45 2.69E-02 8.24E-03 5.04E-03 4.53E-02 1.34E-03 6.54E-02 9.06E-04
50 2.42E-02 7.81E-03 4.78E-03 4,30E-02 1.27E-03 6.20E-02 8.60E-04
55 2.20E-02 7.45E-03 4.56E-03 4,10E-02 1.21E-03 5.91E-02 8.20E-04
60 2.02E-02 7.13E-03 4.37E-03 3.92E-02 1.16E-03 5.66E-02 7.85E-04
65 1.86E-02 6.85E-03 4,20E-03 3.77E-02 1.12E-03 5.44E-02 7.54E-04
70 1.73E-02 6.60E-03 4,04E-03 3.63E-02 1.08E-03 5.24E-02 7.27E-04
75 1.61E-02 6.38E-03 3.91E-03 3.51E-02 1.04E-03 5.06E-02 7.02E-04

*The maximum RUNNING average concentration is shown for these averaging times.

For example, the maximum 5-year average concentration may not occur in the first five years.
To find out when the maximum RUNNING concentrations occured, view the charts.
Simulation Time = 75 Years




Data Summary for At Grade Sections Surface and Subsurface Soil - Worker Scenario

Receptor Point Concentration in Air

Analysis for

Averaging

Time* Toluene Benz(alanthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(g h,i)perylene Chrysene Dibenz(a,h)anthracene

[Years] [mg/m’] [mg/m’] [mg/m’] fmg/m’] [mg/m?’] [mg/m’] [mg/m?]
5 2.36E-06 241E-07 1.48E-07 1.33E-06 3.93E-08 1.91E-06 2.65E-08
10 1.18E-06 1.708-07 1.04E-07 9.37E-07 2.7BE-08 1.35E-06 1.88E-08
15 7.86E-07 1.39E-07 8.52E-08 7.65E-07 2.27E-08 1.10E-06 1.53E-08
20 5.90E-07 1.21E-07 7.37E-08 6.628-07 1.96E-08 9.56E-07 1.33E-08
25 4,72E-07 1.08E-07 6.60B-08 5.93E-07 1.76E-08 8.55E-07 1.19E-08
30 3.93E-07 9.84E-08 6.02E-08 541E-07 1.60E-08 7.81E-07 1.08E-08
35 3.37E-07 9.11E-08 5.58E-08 5.018-07 1.48E-08 7.23E-07 1.00E-08
40 2.95E-07 8.52E-08 5.22E-08 4,68E-07 1.39E-08 6.76E-07 9.37E-09
45 2.62E-07 8.03E-08 4.92E-08 4 42E-07 1.31E-08 6.37E-07 B.B4E-09
50 2.36E-07 7.62E-08 4.66E-08 4.19E-07 1.24E-08 6.05E-07 8.38E-09
55 2.15E-07 7.27E-08 445E.08 3.99E-07 1.18E-08 5.77E-07 7.99E-09
60 1.97E-07 6.96E-08 4.26E-08 3.82E-07 1.13E-08 5.52E-07 7.65E-09
65 1.82E-07 6.68E-08 4.09E-08 3.67E-07 1.09E-08 5.30E-07 7.35E-09
70 1.69E-07 6 44E-08 3.94E-08 3.54E-07 1.05E-08 5.11E-07 7.09E-09
75 1.57E-07 6.22E-08 3.81E-08 342E-07 1.01E-08 4.94E-07 6.85E-09

*The maximum RUNNING average concentration is shown for these averaging times,

For example, the maximum 5-year average concentration may not occur in the first five years.
To find out when the maximum RUNNING concentrations occured, view the charts,
Simuation Time =75 Years




Data Summary for At Grade Sections Surface and Subsurface Soil - Worker Scenario

Chemical Intake Analysis
Dose by Chemical for Each Route of Concern (mgfkg-day)

Inhalation of Soil Emissions

Intake Value
Toluene DI 6.74E-07
CDI 111807
LADD 1.58E-09

Permal Contact With Soil

Intake Value
Toluene DI 249E-08
CDi 4 09E-09
LADD _ 5.84E-11

Soil Ingestion

Intake Value
Toluene DI 2.06E-08
CDI 3.38E-09
LADD 4.83E-11

Deterministic Run
NA = Not Applicable




API DSS Data Requirements

D:\APIDSSIB80\WORKAG1.SAV 01/24/96

The foliowing chemicals were selected:

Toluene

ta for Fate and Transport Models

Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soil [m#2]
Depth to top of cont. soil {m]

Depth to bottom of cont. soil [m]
Unsaturated zone porosity [-]
Water content [-]

Dry Wt. Soil bulk density {g/lcm*3]
Fraction Organic Carbon [-]
Temperature [C]

175000
0

1.52
03

0.1

1.8
0.01

25

Thibideaux-Hwang Chemical Specific Parameters

Toluene
Henrys Constant [{mg/fL)/(mg/L.)
Koc [ug/gOClug/mi]
Diffusion in Air fcm*2/sec]
Vapor Pressure {mmHg]
Total Concentration in Soil [mgfkg]

2.84E-01
300
0078
28.1
0.003

Box Dispersion Model - Deterministic

Wind Speed [m/s]
Height of Box im]
Width of Box [m]

sata for Risk Assessment

3.89
2
2

Body Weight and Lifetime - Deterministic

Average Weight (kg)
Lifetime (yrs)

Inhalation of Soil Emissions
Exposure Frequency [daysfyr]
Exposure Duration [years]
Inhalation Rate [m*3/hr]

Time Outdoors {hours/day]

70

60
1
25
8

Inhalation of Soil Emissions Chemical Specific Parameters

Toluene
Bioavailabiity {fraction]

Dermal Contact with Soit
Expostre Frequency [daysfyr]
Exposure Duration fyears]
Skin Surface Area [cm*2]
Adherence Factor [mg/ecm?2]

1

60

1
5800
1

Dermal Contact Chemical Specific Parameters

Toluene

Dermal Absorption Factors [fraction]

ingestion of Soil

Exposure Frequency [days/yr]
Exposure Duration [years]
Ingestion Rate [rmg/day]
Fraction Soil Contaminated [

0.1

60
1
480
1

13:20



Ingestion of Soil Chemical Specific Parameters
Toluene

Bioavailability [fraction] 1

Oral Dose
iene

olope Factor { 1/{mg/kg-day) ] NA

Reference Dose [mg/kg-day] 0.2
Dermal Dose
Toluene

Slope Factor { 1/(mg/kg-day) ] NA

Reference Dose [mg/kg-day] 0.2
inhaiation Dose
Toluene

Slope Factor [ 1/(mg/kg-day) ] NA

Reference Dose [mg/kg-day] 1.14E-1

Receptor Point Concentration Distributions

Soil Concentrations
Toluene
Soil [mg/kg] 0.003



Emissions/Dispexsion Model Output
Analysis for
Analyges Performed:

;nlbodeaux -Hwang volatile emissions
Box Model used for dispersion

*%*%* PARAMETERS #**%

Deterministic Run

PARAMETER NAME UNITS VALUE
Area m~2 .175E+06
Depth to Top of Cont. Zone m .000E+00
Depth to Bottom of Cont. Zone m ,152E+01
Porosity cm™3/em™3 L 300E+00
Water Content cm”3/cm”™3 L 100E+QQ
Soil Bulk Density g/cm™3 . 180E+01
Fractional Organic Carbon g/g .100E-01
Temperature .250E+02
Wind Speed m/s  .389E+01
Box Height m .200E+01
Box Width m .418E+03
Toluene
AMETER NAME UNITS VALUE
Henrys const (mg/L)/ (mg/L) .284E+00
Organic Carbon Part Coeff em™3/g .300E+03
Molecular Weight g/mol . 920E+02
Diffusion Coefficient in Air cm™2/s .780E-01
Vapor Pressure mmldg L 2B81E+02
Total Soil Concentration mg/kg .300E-02
QUTPUTS
Time to depletion (yr) for Toluene = L(172E+01
Volatile Particulate Air
Emissions Emissions Concentration
(kg/yr) (kg/yr) (mg/m”3)
Averaging Time, yr = 5
Toluene -242E+00 .O00E+0Q .236E-05
Averaging Time, yr = 10
Toluene .121E+00 .0D0E+00 .118E-05
reraging Time, yr = 15
Luene .807E-01 .000E+00 .786E-06
Averaging Time, yr = 20
Toluene .605E-01 .000E+00 .590E-06



Averaging
Toluene

Averaging
Toluene

averaging
Toluene

Averaging
Toluene

Averaging
Tceluene

Averaging
Toluene

Averaging
Toluene

Averaging
Toluene

Averaging
Toluene

Averaging
Toluene

*veraging
.uene

Time,

Time,

Time,

Time,

Time,

Time,

Time,

Time,

Time,

Time,

Time,

Yr

Yr

Yyr

Yr

YI¥

yr

yx

yr

yr

yTr

yr

.484E-01

.403E-01

.346E-01

.302E-01

«269E-01

«242E-01

.220E-01

«202E~-01

.186E~01

~173E-01

.161E-01

25

30

35

40

45

50

55

60

65

70

75

.000E+00O

.000E+00

.000E+00

.000E+00

.O000E+0D

.000E+0O

.000E+00

.000E+0Q0

.00CE+00

.000E+00

.000E+0Q0

.4272E-06

.393E-06

.337E-06

.295E-06

.262E-06

.236E-06

.214E-06

.197E-06

.181E-QGé

.169E-06

.157E-06



AP{ DSS Data Requirements DAAPIDSSIS30\WORKAG2.SAV

The following chemicals were selected:
Benz(a)anthracene
Benzo(a)pyrene

zo(b)fluoranthene

. afysene
Dibenz(a hlanthracene

Data for Fate and Transport Models
Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soil [mA2]
Depth to top of cont. soil fm]

Depth to boftom of cont. soif fin]
Unsaturated zone poraosity [-]
Water content [-]

Dry Wi, Soil bulk density [g/fcm*3]
Fraction Organic Carbon []
Temperature [C]

175000
0

1.52
0.3

0.1

18
0.01

25

Thibideaux-Hwang Chemical Specific Parameters

Benz(a)anthracene

Henrys Constant [(mg/L)/(mg/t)

Koc [ug/gQClug/mi]

Diffusion in Air [cm*2/sec]

Vapor Pressure [mmHg]

Total Concentration in Soil [mg/kg}
Benzo(a)pyrene

Henrys Constani [(mg/L)/{mg/L)

{oc jug/gOCiug/ml]

Diffusion in Air cm*2/sec]

Vapor Pressure [mmHg)

Total Concentration in Scil [mg/kg]
Benzo(b)fluoranthene

Henrys Constant {{mg/L)/(mg/L)

Koc [ug/gOClug/ml]

Diffusion in Air [em*2/sec]

Vapor Pressure [mmHg]

Total Concentrafion in Soil [mg/kg]
Chrysene

Henrys Constant [(mg/L)/{{mg/L)

Koc [ug/gOClug/mi]

Diffusion in Air [cmf2/sec]

Vapor Pressure [mmHg]

Total Concentration in Soil [mg/kg]
Dibenz(a,h)anthracene

Henrys Constant [(mg/L)/(mg/L)

Koc [ug/gOClug/mi]

Diffusion in Air fcrm*2/sec]

Vapor Pressure [mmHg]

Total Concentration in Soil [mg/kg]

Box Dispersion Model - Deterministic
Wind Speed [m/s]

Height of Box Im]

*Afidth of Box [m]

Data for Risk Assessment

Body Weight and Lifetime ~ Deterministic
Average Weight (kg)

5.17E-05
1380000
0.051
2.20E-08
1.1

2.77e-05
5500000
0.043
5.6E-09
2

5.29E-04
550000
0.043
5.00E-07
1.3

4 69E-05
200000
0.0452
6.36-09
44

327E-06
3300000
0.041
1E-10
0.83

3.89
2
2

70

01/24/96 13:28



Lifetime (yrs}

Inhalation of Soil Emissions
Exposure Frequency [days/yr]
~ nsure Duration [years]
{ation Rate [m*3/he]
Time Qutdoors [hours/day]

70

60
1
25
8

inhalation of Scil Emissions Chemical Specific Patameters

Benz(a)anthracene
Bioavailability [fraction]
Benzo(a)pyrene
Bioavailability [fraction]
Benzo(b)fiuoranthene
Bioavailability [fraction]
Chrysene
Bioavailability {fraction]
Dibenz(a,h)anthracene
Bioavailability [fraction]

Dermal Contact with Soil
Exposure Frequency [days/yr]
Exposure Duration [years)
Skin Surface Area [cm*2]
Adherence Factor [mgfcm#2]

1

1

60

1
5800
1

Dermal Contact Chemical Specific Parameters

Benz(a)anthracene

Dermal Absorption Factors [fraction]
Benzo(a)pyrene

Dermal Absorption Factors [fraction]

“zo{b)fluoranthene

~ermal Absorption Factors [fraction]
Chrysene _

Dermal Absorpfion Factors {fraction]
Dibenz(a,h)anthracene

Dermal Absorption Factors [fraction]

Ingestion of Soil

Exposure Frequency {days/iyr}
Exposure Duration [years]
ingestion Rate [mg/day]
Fraction Soil Contaminated [-]

0.15
0.15
0.15
0.15
0.15
60

1

480
1

Ingestion of Soil Chemical Specific Parameters

Benz(a)anthracene
Bioavailability [fraction]
Benzo(a)pyrene
Bioavailability [fraction]
Benzo{b)fluoranthene
Bioavaitahility [fraction]
Chrysene
Bioavailability [fraction]
Dibenz(a,h)anthracene
Bioavailability [fraction]

Oral Dose
Benz(a)anthracene
lope Factor [ 1/({mg/kg-day) |
Reference Dose [mg/kg-day]
Benzo(a)pyrene
Slope Factor { 1/{mg/kg-day) ]
Reference Dose [mg/kg-day]
Benzo(b)fluoranthene

1
1

12
ND

12
ND




Stope Factor [ 1/(mg/kg-day) | 1.2

Reference Dose [mg/kg-day] ND
Chrysene
Slope Factor [ 1/(mg/kg-day) | 012
Reference Dose [mg/kg-day] ND
“"enz(a,h}anthracene
* slope Factor [ 1/(mg/kg-day) ] 41
Reference Dose [mg/kg-day] ND
Dermal Dose
Benz{a)anthracens
Slope Factor [ 1/(mg/kg-day) ] 12
Reference Dose {mg/kg-day] ND
Benzo(a)pyrene
Slope Factor [ 1/(mg/kg-day) } 12
Reference Dose [mg/kg-day] ND
Benza(b)fluoranthene
Slope Factor [ 1/(mg/kg-day} ] 12
Reference Dose [mg/kg-day] ND
Chrysene .
Slope Factor | 1/(mg/kg-day) ] 0.12
Reference Dose [mgfkg-day] ND
Dibenz(a,h)anthracene
Slope Factor | 1/{mgfkg-day) ] 4.1
Reference Dose [mg/kg-day] ND
Inhalation Dose
Benz(a)anthracene
Slope Factor [ 1/(mg/kg-day) ] 0.39
Reference Dose Img/kg-day] ND
Benzo(a)pyrene
Siope Factor [ 1/(mg/kg-day) ] 38
--Reference Dose fmg/kg-day] ND
z2nzo{b)fluoranthene '
Sltope Factor [ 1/(mg/kg-day) ] 0.39
Reference Dose {[mg/kg-day] ND
Chrysene
Slope Factor [ 1/(mg/kg-day) ] 0.039
Reference Dose [mg/kg-day] "ND
Dibenz(a,h)anthracene
Slope Factor [ 1/{mg/kg-day) ] 41
Reference Dose [mg/kg-day] ND

Receptor Point Concentration Distributions

Soil Concentrations

Benz(a)anthracene

Soil [mgfkg] 1.1
Benzo{a)pyrene

Soil [mg/kg] 2
Benzo(b)fluoranthene

Soil [mg/kg] 1.3
Chrysene

Soill [mg/kg] 44

Dibenz(a,h)anthracene
Soil [mg/kgl 0.83



Emissions/Dispersion Model OQutput
Analysis for

Analyses Performed:

Jdibodeaux-Hwang volatile emissions

Box Model used for dispersion

*+%* PARAMETERS **%*

Deterministic Run

PARAMETER NAME UNITS
Area . m"2
Depth to Top of Cont. Zone m
Depth to Bottom of Cont. Zone ™
Porosity cm”™3/cm™3
Water Content cm”™3/em”™3
Soil Bulk Density g/cm™3
Fractional Organic Carbon g/g
Temperature C
Wind Speed m/s
Box Height il
Box Width m
Benz {a) anthracene

 RAMETER NAME UNITS
Henrys const (mg /L) / (mg/Ls)
Organic Carbon Part Coeff cn”3/g
Molecular Weight g/mol

Diffusion Coefficient in Air ecm™2/s

Vapor Pressure mmHg

Total Soil Concentration mg/kg
Benzo {a) pyrene

PARAMETER NAME UNITS
Henrys const {(mg/L) / (mg/L)
Organic Carbon Part Coeff cm”3/g
Molecular Weight g/mol

Diffusion Coefficient in Alr cm™2/s

Vapor Pressure mmHg

Total Soil Concentration ng/kg
Benzo (b) fluoranthene

PARAMETER NAME UNITS
nenrys const (mg/L} / (mg/L}

Organic Carbon Part Coeff cm”3/g

Molecular Weight g/mol

Diffusion Coefficient in Air cm™2/s

.175E+06
.000E+00
.152E+01
.300E+00
-100E+Q0
.180E+01
.100E-01
.250E+02
.389E+01
.200E+01
.418E+03

.517E~04
.138E+07
.228E+03
.510E-01
.220E-07
L110E+01

L277E-04
.550E+07
.252E+03
.430E-01
.560E-08
.200E+01

VALUE

.529E-03
.550E+06
.252E+03
.430E-01



Vapor Pressure mmHg . 500E-06

Total Scoil Concentration wg/kg .130E+01

Chrysene

"AMETER NAME UNITS VALUE
Henrys const (mg/L) / (mg/L)} .469E-04
Organic Carbon Part Coeff cm”3/g .200E+06
Molecular Weight g/mol .228E+03
Diffusion Coefficient in Air cm™2/s .452E-01
Vapor Pressure mmHg .630E-08
Total Soil Concentration mg/kg . 440E+01

Dibenz (a, h)anthracen

PARAMETER NAME UNITS VALUE
Henrys const (mg/L)/(mg/L} .327E-05
Organic Carbon Part Coeff em”3/g  .330E+07
Molecular Weight g/mol .278E+03
Diffusion Coefficient in Air em™2/s .410E-01
Vapor Pressure mmidg . 100E-Q09
Total Seil Concentration mg/kg .830E+00
OuUTPUTS
Time to depletion (yr) for Benz(a)anthracene = .644E+08
Time to depletion {(yr) for Benzo{a)pyrene = .569E+09%
“ 1e to depletion {(yr) for Benzo(b)fluoranthene = .298E+07
.-me to depletion (yr) for Chrysene = .116E+08
Time to depletion (yr) for Dibenz(a,h)anthracen = .303E+10
Volatile Particulate Air
Emissions Emissions Concentration
(kg/yr} (kg/yx} (mg/m”3)
Averaging Time, yr = 5
Benz (a) anthr .247E-01 .000E+00 .241E-06
Benzo({a)pyre .151E-01 .000E+00 .147E-06
Benzo (b) £fluo .136E+00 .000E+00 .132E-05
Chrysene .196E+00 .000E+00 .181E-05
Dibenz({a,h)a L2T72E-02 .000E+00 .265E-07
Averaging Time, yr = 10
Benz (a)anthr .175E-01 .000E+00 .170E-06
Benzo (a) pyre .107E-01 .000E+00 .104E-06
Benzo (b) fluo .961E-01 .000E+00 .937E-06
Chrysene .139E+00 .000E+00 .135E-05
Dibenz(a,h)a .192E-02 .000E+00 L18TE~07
Averaging Time, vr = 15
Bengz (a) anthr .143E-01 .00Q0E+00 .139E-06
Renzo (a)pyre .873E-02 .000E+00 .BB2E-07
nzo{b) fluo . 784E-01 .000E+00 .765E-06
warysene .113E+00 .000E+00 .110E-05
Dikenz {a,h)a L157E-02 .000E+00 .153E-07

Averaging Time, yr = 20



lenz (a)anthr
3enzo (a)pyre
Benzo (b) £luo
“hrysene

Dibenz{(a,h})a

veraging Time,
lenz {(a)anthr
3enzo{a)pyre
3enzo (b} £fluc
“hrysene
Jibenz(a,h)a

Averaging Time,
3enz (a)anthr
3enzo {a)pyre
3enzo (b) fluo
Shrysene

Jibenz {a,h)a

Averaging Time,
S3enz (a)anthr
3enzo (a) pyre
Benzo (b) £fluo
Chrysene
Dibenz{a,h}a

Averaging Time,
Benz {(a)anthr
Benzo(a)pyre
ranzo (b) fluo
' rysene
vibenz(a,hl)a

Averaging Time,
Benz {a)anthr
Benzo (a)pyre
Benzo (b) £1luo
Chrysene
Dibenz (a,h)a

Averaging Time,
Benz (a)anthr
Benzo (a)pyre
Benzo (b) fluo
Chrysene
Dibenz (a,h)a

Averaging Time,
Benz (a}anthr
Benzo (a) pyxre
Benzo{b) fluoc
Chrysene
Dibenz(a,h)a

Averaging Time,
~=nz(a)anthr
nzo (a)pyre
Benzo (b) fluo
Chrysene
Dibenz(a,hl)a

yTr

yr

¥r

yr

YT

yr

vr

Yy

.124E-01
.756E-02
.679E-01
-981E-01
.136E-02

.111E~-01
.676E-02
.608E-01
.877E-01
.122E-02

+101E-01
.618E-02
.555E-01
.801E-01
.111E-02

.934E-02
.572E-02
.514E-01
.741E-01
.103E-02

.874E-02
.535E-02
.480E-01
.693E-01
.961E~-03

.824E-02
.504E-02
.453E-01
.654E-01
.906E-03

.781E-02
.478E-02
.430E-01
.620E-01
.860E-03

.7T45E-02
.456E-02
.410E-01
.591E-01
.820E-03

.713E-02
.437E-02
.392E-01
.566E-01
. 785E-03

25

30

35

40

45

50

55

60

.QCGO0E+00
.000E+00Q
.000E+00
.000E+0Q0
.000E+00

.000E+00
.000E+00
.000E+00
.000E+00
.000E+00

.000E+0Q0
.000E+00
,000E+00
.000E+00
.000E+00

.0C0E+00
. Q00E+00
.000E+0Q
.000E+0Q
.000E+00

.000E+00
.000E+00Q
-000E+00
.000E+00
.00CE+0Q

.000E+0Q0
.000E+00
.000E+00
.000E+00
.000E+0Q0

.000E+00
.000E+0Q0C
.000E+00
. 000E+00
.000E+QD

.0G0E+00
.000E+00
.000E+Q0
.000E+00
.000E+00

.000E+00
.000E+00
.Q00E+00
.000E+00
.000E+00

.120E-06
.737E-07
.662E-06
.956E-06
.133E-07

.108E-06
.660E-07
.592E-08
.855E-06
.119E-07

.8984E-07
.602E-07
.541E-06
.781E-06
.108E-07

.911E-07
.557E~07
.501E-06
.723E-06
.100E-07

.852E-07
.521E~-Q7
.46BE~06
.676E-06
.937E-08

.803E-07
.492E-07
.442E-06
.637E-0D6
.884E~08

.762E-07
.466E-07
.419E-06
.60bE-06
.838E-08

.726E~07
.445E-07
.399E~-06
.BT77E-06
.799E-08

.696E-07
.426E-07
.382E-06
.552E-06
.765E-08



Averaging Time, yx
Benz(a)anthr

Benzo({a)pyre

Benzo{b) fluo

Chrysene
menz{a,h)a

Averaging Time, vyrx

Benz(a)anthr
Benzola)pyre
Benzo(b) fluo
Chrysene

Dibenz({a,h)a

Averaging Time, yr

Benz{a)anthr
Benzo{a)pyre
Benzo (b) fluo
Chrysene

Dibenz({a,h)a

.685E~-02
L 420E-02
L37TTE-01
.544E-01
. 754E-03

.660E-02
.404E-02
.363E-01
.524E-01
.727E-03

.638E-02
.391E-02
.351E-01
.506E-01
.702E-03

65

70

75

.000E+00
.000E+00
.000E+00
.O000E+00
.000E+CO

.000E+00
.000E+00
.000E+00
.000E+0Q0
.000E+00

.000E+00
.Q00E+0Q0
.000E+00
.000E+00
.000E+00

.668E-07
.408E-07
.367E~-06
.530E-06
.7T35KE-08

.644E-07
.394E-~07
.354E-06
.511E-06
-708E-08

.622E-07
.381E-07
.342E-06
.494E-06
.685E-08



API DSS Data Requirements

The following chemicals were selected:

Benzo(g,h)perylene

1 for Fate and Transport Models

Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soil [m*2]
Depth to top of cont. soil [m]

Depth to bottom of cont. soil [m]
Unsaturated zone porosity [-]
Water content [-]

DCry Wt Soil bulk density [gfem*3]
Fraction Organic Carbon [-]
Temperature [C]

D:\APIDSSUS8WORKAG3.SAV

01/24/96

175000
0

1.82
03

0.1

18
0.01

25

Thibideaux-Hwang Chemical Specific Parameters

Benzo(g,h,jyperylene
Henrys Constant [{mg/L)/(mg/L)
Koc [ug/gOCiug/mi]
Diffusion in Alr fern*2/sec]
Vapor Pressure [mmHg]
Total Concentration in Soil [mg/kg]

Box Dispersion Model - Deterministic

Wind Speed [m/s]
Height of Box {m]
Width of Box [m]

. .ia for Risk Assessment

Body Weight and Lifetime - Deterministic

Average Weight (kg)
Lifetime (yrs)

Inhalation of Soil Emissions
Exposure Frequency [days/yr]
Exposure Duration [years]
inhalation Rate [m*3/hr]

Time Outdoors {hours/day]

2.39E-06
1600000
0.0411
1.03E~10
1

3.89

70
70

60
1
25
8

Inhalation of Soil Emissions Chemical Specific Parameters

Benzo{g,h,)perylene
Bioavaiiability [fraction]

Dermal Contact with Soil
Exposure Frequency {days/yr]
Exposure Duration [years}]
Skin Surface Area [crm*2]
Adherence Factor [mg/cm*2]

1

60

1
5800
1

Demmal Contact Chemical Specific Parameters

Benzo(g,h,)perylene

Dermal Absorption Factors {fraction]

gestion of Soil

Exposure Frequency {days/yr]
Exposure Duration [years]
ingestion Rate [mg/day]
Fraction Scil Contaminated [-]

015

60
1
480
1

13:34



Ingestion of Soil Chemical Specific Parameters
Benzo(g,h,)perylene

Bioavailability [fraction] 1
Oral Dose
~zo(g,h,jperylene
.lope Factor [ 1/(mg/kg-day) ] 0.071
Reference Dose [mg/kg-day] ND
Dermal Dose
Benzo(g,h,}perylene
Slope Factor [ 1/(mg/kg-day) ] 0.071
Reference Dose [mg/kg-day] ND
inhalation Dose
Benzo{g.h,)perylene
Slope Factor [ 1/{mg/kg-day) | 0.010
Reference Dose [mg/kg-day] ND

Receptor Point Concentration Distributions

Soil Concentrations
Benzo(g,h,Dperylene
Soil {mg/kyg) 1



Emissions/Dispersion Model Output
Analysis for

Analyses Performed:

iibodeaux-Hwang volatile emissions

Box Model used for dispersion

*%* PARAMETERS **%

Deterministic Run

PARAMETER NAME UNITS
Area m~2
Depth to Top of Cont. Zone m
Depth tc Bottom of Cont. Zone m
Porosity cm™3/cm”3
Water Content cm”™3/cm”™3
So0il Bulk Density g/cm”3
Fractional Organic Carbon g/g
Temperature c
Wind Speed m/s
Box Height il
Box Width m

Benzo{g, h,i)pexrylene

ZAMETER NAME UNITS
Henrys const (mg/L) / (mg/L)
Organic Carbon Part Coeff cm”3/g
Molecular Weight g/mol
Diffusion Coefficient in Air cem™2/s
Vapor Pressure mmHg
Total Soil Concentration mg/kg

QUTPUTS

VALUE

.175E+06
. 000E+00
L152E+01
.300E+00
.100E+00
.180E+01
.100E-01L
.250E+02
.389E+01
.200E+01
LA1BE+03

.239E-05
.160E+07
276E+03
.411E-01
.103E-09
.100E+01

Time to depletion (yr) for Benzo(g,h,i)perylene

Particulate
Emissions

(kg/yr)

.201E+10

Air
Concentration
(mg/m™3)

Velatile
Emissions
(kg/vyr)
Averaging Time, yr = 5
Benzo(g,h,i) +403E-02
Averaging Time, yr = 10
Benzo(g,h,i) .285E-02
Averaging Time, yr = 15
izo{g,h, i} L232E-02
Averaging Time, yr = 20

Benzo{g,h, i) .201E-02

.000E+00

.000E+00

.000E+QGO

.000E+0Q0

+383E-07

.278E-07

L227E-07

.196E-07



AP| DSS Data Requirements

The following chemicals were selected:
Ethylbenzene
Taluene

wata for Fate and Transport Models
Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soil [m*2]
Depth fo top of cont. soil [m]

Depth to bottom of cont. soil [m]
Unsaturated zone porosity {-]
\Water content [-]

Dry Wt Soil bulk density [g/crm”™3]
Fraction Organic Carbon [-]
Temperature [C]

DAPIDSSU8B0\WORKNS1.SAV

G1/24/9¢6

84000
0

1.52
03
0.1
18
0.01
25

Thibideaux-Hwang Chemical Specific Parameters

Ethylbenzene

Henrys Constant {{mg/L)/(mg/L)

Koc [ug/aCClug/ml]

Diffusion in Air [cm*2/sec]

Vapor Pressure fmmHg]

Total Concentration in Soil [mg/kg]
Toluene

Henrys Constant [(mg/L)/{mg/L)

Koc [ug/gOCiug/ml

Diffusion in Alr fcm*2/sec]

Vapor Pressure {mmHgj
Total Concentration in Soil [mg/kg]

Box Dispersion Model - Deterministic
Wind Speed {m/s]

Height of Box [m]

Width of Box {m]

Data for Risk Assessment

Body Weight and Lifetime - Detenmninistic
Average Weight (kg)
Lifetime {yrs)

Inhalation of Soil Emissions
Exposure Frequency [daysfyr]
Exposure Duration [years]
Inhalation Rate {m*3/hr]
Time QOutdoors [hours/day]

2.87E-01
1100
0.066

7

0.033

2.84E-01
300
0.078
28.1
0.37

3.89
2
2

70
70

60
1
25
8

Inhalation of Soil Emissions Chemical Specific Parameters

Ethylbenzene
Bioavailabiiity [fraction]
Toluene
Bioavailability [fraction]

Jermal Contact with Soil
Exposure Frequency [days/yr]
Exposure Duration [years}
Skin Surface Area [cm”2)
Adherence Factor [mgfomA2]

1

1

60

1
5800
1

10:40



Averaging Time,
Renzo{g,h, i)

Averaging Time,
Renzo{g,h, i)

nveraging Time,
Benzo{g,h, i)

Averaging Time,
Benzo(g,h, i)

Averaging Time,
Benzol(g,h, i)

Averaging Time,
Benzo(g,h, i)

Averaging Time,
Benzo(g,h, i)

Averaging Time,
Benzo{g,h, i)

Averaging Time,
Benzo({g,h,i)

Averaging Time,
Benzo (9’; hr i)

- “veraging Time,
1zo{g,h, i)

Yyr

bES

yr

VES

Yr

yr

Yr

yr

yr

yxr

yr

.180E-02

.164E-02

.152E-02

L142FE-02

.134E-02

.127E~-02

L121E-02

.116E-02

-112E-02

.168E-02

.104E-02

25

30

35

40

45

50

55

60

65

70

75

.000E+00

.000E+DO

.000E+00

.000E+CO

.000E+0Q0

.000E+00

.O000E+00

.000E+00

.000E+00

.000E+00

-.000E+Q0C

L176E-07

.160E-07

.148E-07

.139E-07

.131E-07

.124E-07

.118E-Q7

-113E-07

.109E-07

.105E-067

.101E-07



AP! DSS Data Requirements

The following chemicals were selected:
Benz(a)anthracene
Chrysene

»hthalene

Data for Fate and Transport Models
Thibideaux-Hwang Model - Deterministic

Define Media Specific Parameters
Area of contaminated soil [m2]
Depth to top of cont. soil [m]

Depth to bottorm of cont, sail [m]
Unsaturated zone porosity {-]
Water content {-]

Dry Wi. Soil bulk density fg/cm”3]
Fraction Organic Carbon [-]
Temperature [C]

DAAPIDSSYHS80WORKNS3.SAY

01/24/96

84000
0

1.52
0.3
01

1.8
0.01
25

Thibideaux-Hwang Chemical Specific Parameters

Benz{a)anthracene

Henrys Constant [(mg/L)/(mg/L)

Koc [ug/gOCiug/mi]

Diffusion In Air [em*2/secd]

Vapor Pressure {mmHg]

Total Concentration in Soil [mg/kg]
Chrysene

Henrys Constant [(mg/L)/(mg/L)

Koc [ug/gOCiug/mi]

Diffusion in Air fcm*2/sec]

‘fapor Pressure [mmHg]

Total Concentration in Soil [mg/kg]
Naphthalene

Henrys Constant [(mg/L)/(mg/L)

Koc [ug/gOClug/mi]

Diffusion in Air [cm*2/sec]

Vapor Pressure [mmHg]

Total Concentration in Soil [mg/kg]

Box Dispersion Model - Deterministic
Wind Speed [m/s] '

Height of Box [m]

Width of Box [m]

Data for Risk Assessment

Body Weight and Lifetime - Deterministic
Average Weight (kg)
Lifetime (yrs)

Inhalation of Soil Emissions
Exposure Freguency [daysfyr]
Exposure Duration [years]
Inhalation Rate {m*3/hr]

Time Outdoors [hours/day]

5.17E-05
1380000
0.051
2.20E-08
0.16

4.69E-05
200000
0.0452
6.3E-09
03

S5.78E-02
0

0.059
023

4.9

3.89
2
2

70
70

60
1
25
8

mhatlation of Soil Emissions Chemical Specific Parameters

Benz(a)anthracene
Bioavailability [fraction]
Chrysene
Bioavailability [fraction]

1

1

11:16



Naphthalene

Bioavailahility [fraction] 1
Dermal Contact with Soil
Exposure Frequency {days/yr] 60
osure Duration [years] 1
.. «(1 Surface Area fcm”"2] 5800
Adherence Factor [mg/cm*”2] 1

Dermal Contact Chemical Specific Parameters

Benz({a)anthracene

Dermal Absorption Factors [fraction] 0.15
Chrysene

Dermal Absorption Factors [fraction] g.15
Naphthalene

Dermal Absorption Factors {fraction] 8.15

Ingestion of Soil

Exposure Frequency [days/fyr] 60
Exposure Duration [years] 1
Ingestion Rate [mg/day] 480
Fraction Soil Contaminated [-] 1

Ingestion of Soil Chemical Specific Parameters

Benz(a)anthracene
Bioavailability [fraction] 1
Chrysene
Bioavailability [fraction] 1
Naphthalene
Bioavailability [fraction] 1
~MralDose
1z(a@)anthracene
Slope Factor { 1/(mg/kg-day) | 12
Reference Dose [mg/kg-day] ND
Chrysene
Slope Factor [ 1/{mg/kg-day) ] 0.12
Reference Dose [mgfkg-day] ND
Naphthalene
Slope Factor { 1{mg/kg-day) ] NA
Reference Dose [mg/kg-day] 0.04
Dermai Dose
Benz(a)anthracene
Slope Factor [ 1/(mg/kg-day) ] 1.2
Reference Dose [mg/kg-day] ND
Chrysene
Slope Factor [ 1/(mg/kg-day) ] 012
Reference Dose [mg/kg-day] ND
Naphthalene
Slope Factor { 1/{mg/kg-day) ] NA
Reference Dose {mg/kg-day} 0.04
Inhalation Dose
Benz{a)anthracene
Slope Factor [ 1/(mg/kg-day) ] 0.39
Reference Dose [mgfkg-day] ND
Chrysene
Slope Factor [ 1/(mg/kg-day) ] 0.039
eference Dose [mg/kg-day] ND
Naphthalene
Slope Factor [ 1/(mg/kg-day) ] NA
Reference Dose [mg/kg-day} ND

Receptor Point Concentration Distributions



Soil Concentrations
Benz(a)anthracene
Soil fmg/kg]
Chrysene
Soil [mg/kg]
“hthalene
L0 [mg/kg]

0.16

03

49



Emissions/Dispersion Model Cutput
Analysis for
Analyses Performed:

«iibodeaux~-Hwang volatile emissions
Box Model used for dispersion

**+ DARAMETERS **%#%

Deterministic Run

PARAMETER NAME UNITS
Area m”2
Depth to Top of Cont. Zone m
Depth to Bottom of Cont. Zone m
Porosity cm”™3/cm”3
Water Content cm”™3/cm”™3
Soil Bulk Density g/cm”3
Fractional Organic Carbon al/g
Temperature C
Wind Speed m/s
Box Height m
Box Width - m

Benz {a)anthracene

(AMETER NAME UNITS
Henrys const (mg/L) / (mg/L)
Organic Carbon Part Coeff cm”™3/g
Molecular Weight g/mol
Diffusion Coefficient in Air cm™2/s
Vapor Pressure mmHg
Total Soil Concentration ng/kg

Chrysen
PARAMETER NAME UNITS
Henrys const (mg/L) / (mg/L)
Organic. Carbon Part Coeff cm™3/g
Molecular Weight g/mol
Diffusion Coefficient in Air cm™2/s
Vapor Pressure ‘ mmHg
Total Soil Concentration mg/kg
Naphthalene
PARAMETER NAME UNITS
Henrys const (mg/L) / (mg/L)
Organic Carbon Part Coeff cm”3/g
Molecular Weight g/mol

Diffusion Coefficient in Air em™2/s

.840E+05
.000E+00
.152E+01
.300E+00
.100E+00
.180E+01
.100E-01
L250E+02
.389E+01
.200E+01
.290E+03

.S17E-04
L138E+07
.22BE+03
.510E-01
. 220E-07
. 160E+00

.469E-04
. 200E+06
.228BE+03
.452E~-01
.630E-08
.300E+0Q0

VALUE

.578E-01
.000E+00
.128E+03
.590E-01



Vapor Pressure mmHg . 230E+00
Total Soil Concentration mg/kg .490E+01
QUTPUTS
2 to depletion (yr) for Benz{a)anthracene = ,644E+08
T.ae to depletion (yr) for Chrysene = ,116E+08
Time to depletion (yr) for Naphthalene = .224E+00
Volatile Particulate Alr
Emissionsg Emissions Concentration
(kg/yr) {kg/vx) (tmg/m”3)
Averaging Time, vr 5
Benz (a)anthr +.173E-02 .000E+00 .242E-07
Chrysene . 7162E-02 .Q00E+Q0 .107E-06
Naphthalene .109E+03 .000E+00D .153E-02
Averaging Time, yr 10
Benz {(a) anthr .A122E-02 .000E+00 LA171E-07
Chrysene .539E-02 .000E+00 .757E-07
Naphthalene .544E+02 .Q0CE+0Q0 .764E-03
Averaging Time, yr 15
Benz (a}anthr .996E~03 .000E+00 .140E-07
Chrysene .440E-02 .000E+00 .618E-07
Naphthalene .362E+02 .O00E+0CO .509E-03
Averaging Time, yr 20
P-~nz (a)anthr .863E-03 .000E+00 .121E-07
ysene .381E-02 .000E+00 .535E-07
Naphthalene .272E+02 .000E+0Q0 .382E-03
Averaging Time, yr 25
Benz (a) anthr .T12E-03 .000E+QO .108E-07
Chrysene .341E-02 .000E+00 .479E-07
Naphthalene Z21L7E+02 .000E+00 .306E-03
Averaging Time, yr 30
Benz (a)anthr . 704E-03 -000E+00 .990E-08
Chrysene .311E-02 .000E+00 .4378-07
Naphthalene . 181E+02 . 000E+Q0 . 255E-03
Averaging Time, vyr 35
Benz (a)anthr .652E-03 .000E+0Q0 .916E-08
Chrysene .288E-02 .000E+00 .405E-07
Naphthalene . 155E+02 .000E+00 .218E-03
Averaging Time, vr 40
Benz (a)anthr .610E-03 .000E+00 .857E-08
Chrysene .269E-02 .Q00E+00 .379E-07
Naphthalene .136E+02 .000E+00 .191E-03
Averaging Time, yxr 45
Benz(a)anthr .575E~03 .000E+Q0O .808E-08
7" cysene .254E-02 .OQ00E+0Q0 .357E-07
Jhthalene L121E402 .O00E+0Q0Q "170E—Q3
Averaging Time, yr 50
Benz{a)anthr .546E-03 .000E+00 .767E-08
Chrysene .241E-02 .000E+00 .338E-07




Naphthalene

Averaging Time,
Bengz {(a) anthr
Chrysene
' hthalene

Averaging Time,
Benz(a)anthr
Chrysene
Naphthalene

Averaging Time,
Benz (a)anthr
Chrysene
Naphthalene

Averaging Time,
Benz (a)anthr
Chrysene
Naphthalene

Averaging Time,
Benz (a) anthr
Chrysene
Naphthalene

yr

Yr

yr

yr

yr

.108E+02

.520E~03
.230E-02
.988E+01

.498E~-03
.220E-02
.906E+01

.478E-03
.211E-02
. 836E+01

.461E-03
.204E-02
. T7T6E+01

.445E-03
.197E-02
.125E+01

55

&0

65

70

75

.000E+00

.000E+0O
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00C

.000E+00
-000E+00
.000E+00

.000E+00
-000E+00
.D00E+00

.000E+00
.000E+00
.000E+00

.153E-03

.131E-08
.323E-07
.139E-03

.700E-08
.309E-07
.127E~-03

.673E~-08
.297E-07
.118E-03

.648E-08
.286E-07
.109E-03

.626E-08
276E-07
.102E-03



aP] DSS Data Requirements

The following chemicals were selected:
Benzene

Ethylene Dibromide

‘flene Dichloride
. ,.ane

Data for Fate and Transport Models
Thibideaux-Hwang Modeil - Deterministic

Define Media Specific Parameters
Area of contaminated soii [mA2)
Depth to top of cont. soil [m]

Depth to bottom of cont. sail {m]
Unsaturated zone porosity [-]
Water content [-]

Dry Wi. Soil bulk density [g/cm”3]
Fraction Organic Carbon [-]
Temperature [C]

DAAPIDSSIB8OWORKS1.SAV

01124196

16500
0
1.82

. 03

0.1
18
0.01
25

Thibideaux-Hwang Chemical Specific Parameters

Benzene
Henrys Constant [(mg/L)/(mg/L)
Koc [ug/gCClug/ml]
Diffusion in Air fem*2/sec]
Vapor Pressure [mmHg]
Total Concentration in Soil {mg/kg]
Ethylene Dibromide
Henrys Constant [(mg/L)/(mg/L)
~ Koc [ug/gOCilug/mil]
Yiffusion in Air fcm~2/sec]
vapor Pressure [mmig]
Total Concentration in Sail [mg/kg]
Ethylene Dichloride
Henrys Constant [(mg/L)/(mg/L)
Koc {ug/gOC/ug/mi]
Diffusion in Air [cm*2/sec]
Vapor Pressure [mmHg]
Total Concentration in Sail [mg/kg]
Xylene
Henrys Constant [(mg/L)/(mg/L)
Koe [ug/gOC/ug/mi]
Diffusion in Air [cm*2/sec]
Vapor Pressure [mmig]
Total Concentration in Soil {mg/kg]

Box Dispersion Model - Beterministic
Wind Speed {m/s]

Height of Box [m]

Width of Box {m]

Data for Risk Assessment

Body Weight and Lifetime - Deterministic
Average Weight (kg)
! fetime (yrs)

Inhalation of Soil Emissions
Exposure Frequency [daysfyi]
Exposure Duration [years]
Inhalation Rate [m*3/hr]

2.49E-01
83

0.087
952
0.018

3.01E-02
44
0.0498
1.7
0.028

4.08E-02
0

0.104

61

02

3.15E-01
240
0.072

10

0.071

3.88
2
2

70
70

60

25

11:03



Time Qutdoors [hours/day] 8

Inhalation of Soil Emissions Chemical Specific Parameters
Benzene

Bicavailability [fraction] 1

1ylene Dibromide

Bioavailability [fraction] 1
Ethylene Dichloride

Bioavailability (fraction] 1
Xylene

Bioavailability [fraction] 1
Dermal Contact with Soil
Exposure Frequency [daysfiyr] 60
Exposure Duration [years] 1
Skin Surface Area [cm*Z] 5800
Adherence Factor [mg/cm”2] 1

Dermal Contact Chemical Specific Parameters
Benzene

Dermal Absorption Factors [fraction] 0.1
Ethylene Dibromide

Dermal Absorption Factors [fraction] 0.1
Ethylene Dichloride

Dermal Absorption Factors [fraction] 01
Xylene

Dermal Absorption Factors [fraction] 0.1

Ingestion of Soil

Exposure Frequency [daysfyr] 60
Exposure Duration fyears] 1
_ Ingestion Rate [mg/day] 480
action Soil Contaminated [-] 1

Ingestion of Soil Chemical Specific Parameters
Benzene

Bioavaifability [fraction] 1
Ethylene Dibromide

Bioavailability [fraction] 1
Ethylene Dichloride

Bicavailahility [fraction) 1
Xyiene

Bioavailability [fraction] 1
Oral Dose
Benzene

Slope Factor [ 1/(mg/kg-day) ] 0.1

Reference Dose [mg/kg-day] ND
Ethylene Dibromide

Slope Factor [ 1/(mg/kg-day) | 36

Reference Dose [mg/fkg-day] ND
Ethylene Dichloride

Slope Factor [ 1/(mg/kg-day) | 007

Reference Dose Ima/kg-day] ND
Xylene '

Slope Factor [ 1/(mg/kg-day) ] NA

Reference Dose {imng/kg-day] 2
Nermal Dose

anzene

Slope Factor [ 1/{mg/kg-day) ] a.1

Reference Dose [mg/kg-day] ND
Ethyiene Dibromide

Slope Factor [ 1/{mg/kg-day) ] 3.6

Reference Dose Img/kg-day] ND



Ethylene Dichloride
Slope Factor [ 1/(mg/kg-day) |
Reference Dose [mg/kg-day]
Xylene
Slope Factor [ 1/{mg/kg-day) ]
ference Dose [mg/kg-day]

[nhalation Dose
Benzene
Slope Factor [ 1/(mg/kg-day) ]
Reference Dose [mg/kg-day]
Ethylene Dibromide
Slope Factor { 1/Amg/kg-day) ]
Reference Dose [mg/kg-day]
Ethylene Dichioride
Slope Factor | 1/({mg/kg-day) ]
Reference Dose [mg/kg-day]
Xylene
Slope Factor [ 1/(mg/kg-day) ]
Reference Dose [mg/kg-day]

Receptor Point Concentration Distributions

Soil Concentrations
Benzene
Soil Img/kg]
Ethylene Dibromide
Soil [mg/kal
Ethylene Dichloride
Soil [mg/kg]
Xylene
Soil [mg/kg]

0.07
ND

NA

0.1
ND

0.25
ND

G.07
ND

NA
02

0.018
0.028
02

0.071



Emissions/Dispersion Model Output
Analysis for
Analyses Performed:

-.udibodeaux-Hwang volatile emissions
Box Model used for dispersion

*%*% PARAMETERS **%

Deterministic Run

PARAMETER NAME UNITS
Area m”2
Depth to Top of Cont. Zone m
Depth to Bottom of Cont. Zone m
Porosity cm”3/cm”™3
Water Content cem”™3/cm”3
S0il Bulk Density g/cm”™3
Fractional Organic Carbon a/g
Temperature : C
Wind Speed m/s
Box Height m
Box Width m
Benzene

' AMETER NAME UNITS
Henrys const (mg/L)/ (mg/L)
Organic Carbon Part Coeff cm”3/g
Molecular Weight g/mol

Diffusion Coefficient in Air cm”2/s

Vapor Pressure mmHg
Total Soil Concentration mg/kg

Ethylene Dibromide
UNITS

PARAMETER NAME

Henrys const (mg/L) / {mg/L)
Organic Carbon Part Coeff cm”™3/g
Molecular Weight g/mol
Diffusion Coefficient in Air om™2/s

Vapor Pressure mmHg
Total Soil Concentration mg/kg
Ethylene Dichloride

PARAMETER NAME UNITS

Henrys const (mg/L) / {(mg/L)

Organic Carbon Part Coeff em”3/g

Molecular Weight g/mol

Diffusicn Coefficient in Air cm™2/s

.165E+05
.000E+00
L152E+01
.300E+00
-.100E+00
.180E+D1
.100E-01
.250E+02
.389E+01
.200E+01
.128E+03

«249E400
-830E+02
-780E+02
.870E-01
.952E+02
.180E~01

VALUE

.301E-0Q1
.440E+02
.188BE+03
.498E~01
LA1TT7E+02
.280E-01

.408E-01
.QC0Q0E+00
.990E+02
.104E+00



Vapor Pressure

Total Soil Concentration

Henrys const

Jrganic Carbon Part Coeff
Moleculaxr Weight
Diffusion Coefficient in Air cm”2/s
mmHg
mg/kg

Vapor Pressure

Total 8Soil Concentration

OUTPUTS

Time to depletion (yr} for Benzene
Time to depletion

mmHg
mg/kg

{mg/L) / (mg /L)
cm”™3/g
g/mol.

(yr) for Xylene

Volatile
Emissions

(kg/vr)

.610E+02
.200E+00

.315E+00
.240E+03
.106E+03
.720E-01
.100E+02
.710E~-01

(yr) for Ethylene Dibromide
Time to depletion (yr) for Ethylene Dichloride
Time to depletion

Particulate
Emissions
(kg/vr)

.518%E+00
410E+01
.174E+00
.135E+01

Air
Concentration
(mg/m”3)

Averaging Time,
Benzene
Ethylene Dib
rohylene Dic

cne

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Hylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

Jeraging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

LI3TE+00
. 213E+00
+152E+01
.540E+00

.684E-01
.106E+00
.760E+00
.270E+00

YI = 15
.456E~01
.710E-01
. 507E+00
,1B80E+00

.342E-01
.532E-01
.380E+00
.135E+00

.274E-01
.426E-01
.304E+00
.108E+0D

L 228E-01
+355E-01
.253E+00
.S00E-01

.Q00E+0G0
.000E+00
.000E+00
.00CE+00

.Q00E+00
.000E+0G0
.000E+00
.000E+00

.000E+Q0
.00CE+00
.000E+00
.000E+Q0

.000E+00
.00CE+0O
.000E+00
.000Q0E+0GC

.000E+0G0
.000E+Q0
.000E+0Q0
-.000E+00

.000E+00
.000E+00
.000E+00
.Q000E+00

.436E-05
.678E-05
.484E-04
.172E-04

-218E~-05
.339E-05
.242E-04
.860E-05

.145E~05
.226E-05
.161E-04
.573E-05

.109E-05
.168E-05
.121E-04
.430E-05

.872E-06
.136E-05
.969E~05
.344E-05

.726E~06
.113E-05
.807E-05
.287E-05



Averaging Time,
Benzene
Ethylene Dib
Frhylene Dic

ene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

eraging Time,
Benzene '
Ethylene Dib
Ethylene Dic
Xylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Xylene

Averaging Time,
Benzene
Ethylene Dib
Ethylene Dic
Zylene

yr

Yr

Yr

YT

yr

yr

Yy

yr

yr

.196E-01
.304E-01
L217E+00
. TT1E-01

171E-01
.266E-01
.190E+00
.675E-01

LA152E-01
.237E-01
.168E+0Q0
.600E-01

.137E-~-01
.213E~01
~.152E+00
.540E-01

.124E-01
.194E-01
.138E+00
.491E-01

.114E-01
.177E-01
L127E+00
.450E-01

.105E-01
.164E-01
L117E+00
.415E-01

.978E-02
LA1B2E-01
. 109E+Q0
.386E-01

.912E-02
.142E-01
.101E+00
.360E-01

35

40

45

50

55

60

65

70

75

.000E+0Q0
.000E4+00
.000E+00
.000E+00

. 000E+00
.000E+0Q0
.000E+00
~GQ0E+Q0

.000E+0Q0
.0G00E+00
.000E+00
.000E4+00

.000E+00
.Q00E+QQ
.000E+00
.00CE+00

.000E+00
.O00E+00
.000E+00
.000E+00

.000E+00
.0Q0E+00
.000E+00
.00CE+00

.000E+00
.000E+00
.000E+00
.000E+00

,000E+CO
.000E+00
+.000E+00
.000E+00

.000E+00
.000E+00
.O000E+00
.000E+00

.623E-06
.968E~06
.6892E-05
.246E-05

.545E-06
. 847E-06
.605E-05
.215E-05

.484E-06
.753E-06
.538BE-05
.191E-05

.436E-06
.678E-06
.484E-05
.172E-05

.396E-06
,61L6E~D6
.440E-05
+»156E-05

.363E-06
.565E-06
.404E~-05
.143E-05

.335E-06
.522E-06
.373E-05
.132E-05

.311E-06
-484E-06
.346E-05
.123E-05

.291E-06
.452E~06
.323E-05
. 115E-05



APl DSS Data Requirements DAAPIDSSUSSOWORKNS2,.SAV
The following chemicals were selected:
Benzo(a)pyrene
Benzo{b)fiuoranthene
*o{g,h,i)perylene

Data for Fate and Transport Models
Thibideaux-Hwang Mode!l - Deterministic

Define Media Specific Parameters
Area of contaminated soil [m*2]
Depth to fop of cont. soil {m]

Depth to bottom of cont. soil [m]
Unsaturated zone porosity [}

Water content [-]

Dry Wt. Soil bulk density [g/cm*3]
Fraction Organic Carbon [
Temperature [C]

16500
0

1.52
63
01

1.8
0.01
25

Thibideaux-Hwang Chemical Specific Parameters

Benzo(a)pyrene

Henrys Constant [{(mg/L)/(mg/L}

Koc Jug/gOC/ug/mi]

Diffusion in Air [cm*2/sec]

Vapor Pressute fmmHg]

Total Concentration in Soil [mg/kg]
Benzo(b)fluoranthene

Henrys Constant [{mg/L)/(mg/l.)

Koc [ug/gOCiug/ml]
_ Diffusion in Air [cm*2/sec]

apor Pressure [mmHg]

. otal Concentration in Soill [mg/kg]
Benzo(g,h,)perylene

Henrys Censtant [(mg/L)Y/(mg/L)

Koc [ug/gOClugimi]

Diffusion in Air [em*2/sec]

Vapor Pressure [mmHg]

Total Concentration in Soil [mg/kg]

Box Dispersion Mode! - Deterministic
Wind Speed [m/s]

Height of Box [m]

Width of Box [m]

Data for Risk Assessment

Body Weight and Lifetime - Deterministic
Average Weight (kg)
Lifetime (yrs)

Inhalation of Soil Emissions
Exposure Frequency [daysfyr]
Exposure Duration {years)
Inhalation Rate [m*3/hr]

Time Outdoors [hours/day]

hisualation of Soil Emissions Chemical Specific Parameters

Benzo(a)pyrene
Bioavaitability {fraction]

Benzo(b)fluoranthene
Bioavailability [fraction]

2.77E-05
5300000
0.043
5.6E-09
0.54

5.29E-04
550000
0.043
5.00E-07
0.78

2.38E-06
1600000
0.0411
1.03E-10
25

3.89
2
2

70
70

60
1
25
8

1

1

01/24/96 11:07



Benzo(g,h,pperylene

Bioavailability {fraction} 1
Dermal Contact with Soil
Exposure Frequency [days/yr] 60
osure Duration [years] 1
.t Surface Area [cm*2] 5800
Adherence Factor [mg/ecm”*2] 1

Dermal Contact Chemical Specific Parameters

Benzo(a)pyrene

Dermal Absorption Factors {fraction] 0.15
Benzo(b)fluoranthene

Dermal Absorption Factors [fraction] 0.15
Benzo(g,h,)perylene

Dermal Absorption Factors [fraction] 015

Ingestion of Soil

Exposure Frequency [days/yr] 60
Exposure Duration jyears] 1
Ingestion Rate [mg/day] 480
Fraction Soil Contaminated [] 1

ingestion of Soil Chemical Specific Parameters
Benzo{a)pyrene

Bioavailability [fraction] 1
Benzo(b)flucranthene

Bioavaitability {fraction] 1
Benzo(g,h,)perylene

Bioavailability [fraction] 1
Oral Dose

zo(a)pyrene

slope Factor [ 1/{mg/kg-day) ] 12

Reference Dose [mg/fkg-day] ND
Benzo{b)fluoranthene

Slope Factor [ 1/(mg/kg-day) ] 1.2

Reference Dose [mg/kg-day) ND
Benzo(g,h,hperylene

Slope Factor [ 1/(mg/kg-day) ] 0.071

Reference Dose [mg/kg-day] ND
Dermal Dose
Benzo(a)pyrene :

Slope Factor [ 1/(mg/kg-day) ] 12

Reference Dose [mg/kg-day] ND
Benzo(b)flucranthene

Slope Factor [ 1/{mg/kg-day) ] 12

Reference Dose [mgrkg-day] ND
Benzo(g,h,)perylene

Slope Factor [ 1/{mg/kg-day) | 0.071

Reference Dose [mg/kg-cay] ND
Inhalation Dose
Benzo(a}pyrene

Slope Factor [ 1/{{mglkg-day) ] 3.8

Reference Dose [mg/kg-day] ND
Benzo(b)fluoranthene

Slope Factor [ 1/(mg/kg-day) ] 0.39

leference Dose [mg/kg-day]} ND

venzo(g,h,)perylene

Slope Factor | 1/(mg/kg-day) ] 0.010

Reference Dose [mg/kg-day] ND

Receptor Point Concentration Distributions



Soil Concentrations

Benzo{a)pyrene

Soil [mg/kg] 0.54
Benzo(b)fluoranthene

Soil [mg/kg] 0.78

'zo{g,h,)perylene
oil [mg/kg] 25



Emissions/Dispersion Model Output
Analysis for

Analyses Performed:

Jibodeaux-Hwang volatile emissions

Box Model used for dispersion

k%% PARAMETERS ***

Deterministic Run

PARAMETER NAME UNITS
Area m"2
Depth to Top of Cont. Zone m
Depth to Bottom of Cont. Zone ™
Porosity cm”3/cm”3
Water Content cm™3/cm”3
Soil Bulk Density g/cm”™3
Fractional Organic Carbon g/g
Temperature C
Wwind Speed m/s
Box Height m
Box Width m
Benzo (a)pyrene

UNITS

Henrys const (mg/L) / (mg/L)
Organic Carbon Paxrt Coeff cm”3 /g
Molecular Weight g/mol
Diffusion Coefficient in Air em™2/s

Vapor Pressure mmHg
Total Soil Concentration mg/kg
Benzo (b) fluoranthene

PARAMETER NAME UNITS
Henrys const (mg/L) / (mg/L)
Organic Carbon Paxrt Coeff cm”3/g

Molecular Weight g/mol

Diffusion Coefficient in Air cm™2/s

Vapor Pressure mmHg
Total Soil Concentration ng/kg
Benzo{g,h,i)perylene

PARAMETER NAME UNITS
Henrys const {(mg /L) / (mg/L)
Organic Carbon Part Coeff cm”3 /g
Molecular Weight g/mol

Diffusion Coefficient in Air cm™2/s

VALUE

.165E+05
.000E+0Q00
.152E+01
.300E+00C
.100E+00
.180E+0C1
.100E-01
.250E+02
.389E+01
.200E+01
.128E+03

L 277E~-04
.550E+07
.252E+03
.430E-01
.560E-08
.540E+00

.529E-03
.550E+06
.252E+03
.430E-01
.500E-06
.780E+00

.239E-05
.160E+C7
.276E+03
.411E-01



Vapor Pressure mmHg . 103E-09
Total Soil Concentration mg/kg .250E+01
QUTPUTS
“ me to depletion (yr) for Benzo(a)pyrene = ,569E+09
e to depletion (yr) for Benzo(b)fluoranthene = .298E+07
Time to depletion (yr) for Benzo(g,h,i)perylene = .201E+10
Volatile Particulate Air
Emissions Emissions Concentration
{kg/yr) (kg/yr) (mg/m~3)
Averaging Time, yr = 5
Benzo (a)pyre .385E-03 .000E+00 L123E-G7
Benzo (b} fluo .769E-02 .000E+00 .245E-06
Benzo({g,h,i) .949E-03 .000E+00 .302E-07
Averaging Time, yr = 10
Benzo (a) pyre .272E-03 .000E+00 .867E-08
Benzo (b) fluo .544E-02 ,000E+00 .173E-086
Benzo (g, h,1i) .671E-03 .000E+00 .214E-07
Averaging Time, yr = 15
Benzo {a)pyre +222E~-03 . 000E+00 .708E-08
Benzo {b) fluo .444E-02 .000E+00 L141E-06
Benzo{g,h,i) .548E~-03 .000E+00 .174E-07
Averaging Time, yr = 20
Benzo (a)pyre . 193E-03 .000E+00 .613E-08
1zo (b) fluo .384E-02 .000E+00 .122E-06
ronizo{g,h,i) .475E-03 .0G0E+00 L151E-07
Averaging Time, yr = 25 )
Benzo{a)pyre .172E-03 .Q00E+00 .548E-08
Benzo (b) fluo .344E-02 .000E+00 .109E-06
Benzo(g,h,i} .424E-03 .000E+00 .135E-07
Averaging Time, yr = 30
Benzo (a) pyre -157E-03 .000E+00 .501E-08
Benzo (b) fluo .314E-02 .000E+00 .999E-07
Benzo(g,h, i) .387E~-03 .000E+00 .123E-07
Averaging Time, yr = 35
Benzo(a)pyre .146E-03 .000E+0CQ .463E-08
Benzo (b) £luo .291E-02 .000E+00 .925E-07
Benzo(g,h, i) .359E-03 .000E+00 .114E-07
Averaging Time, yr = 40
Benzo(a)pyre .136E-03 .000E+00 .434E-08
Benzo (b) fluoc .272E-02 .C00E+00 .865E-07
Benzo(g,h,i) .336E-03 .000E+00 L.107E-07
Averxaging Time, yr = 45
Benzo (a)pyre .128E-03 .000E+00 .409E-08
Ranzo(b) fluo .256E-02 .000E+00 .816E-07
1zo(g,h, i) .316E-03 .000E+00 .101E-07
Averaging Time, yr = 50
Benzo (a)pyre .122E-03 .000E+CO .388E-08
Benzo (b) fluo .243E-02 .Q00E+00 .174E~07



Benzo{g,h, i)

Averaging Time,
Benzo(a)pyre
Benzo{b) fluo
r zof{g,h,1)

Averaging Time,
Benzo (a)pyre
Benzo (b) fluo
Benzo{g,h, i}

Averaging Time,
Benzo({a)pyzre
Benzo (b) fluo
Benzo (g, h, 1)

Averaging Time,
Benzo (a) pyre
Benzo (b) fluo
Benzo(g,h,1i)

Averaging Time,
Benzo (a) pyre
Benzo (b) fluo
Benzo(g,h,i)

yr

Yyr

Yr

Yr

.300E-03

.116E-03
.232E-02
.286E-03

L1I11E-03
.222E-02
.274E-03

.107E-03
.213E-02
.263E-03

.103E-03
.205E~-02
.254E~-03

.994E-04
.198E-02
.245E-03

55

60

65

70

75

.000E+00

.000E+00
.000E+0CO0
.000E+00

.000E+00
.000E+Q0
.000E+00

.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+00

.000E+00
.000E+00
.000E+QQ

.856E-08

.370E-08
. 7138E-07
.911E-08

.354E-08
., TO07E-07
.872E-08

.340E-08
.679E-07
.838E-08

.328E-08
.654E-07
.80BE-08

.317E-08
.632E-07
.780E-08



Dermal Contact Chemical Specific Parameters

Ethylbenzene

Dermal Absorption Factors [fraction] 0.1
Toluene

Dermal Absorption Factors [fraction] 0.1

4estion of Sail

Exposure Frequency [days/yr] 60
Exposure Duration [years] 1
Ingestion Rate [mg/day] 430
Fraction Soil Contaminated [] 1

Ingestion of Soil Chemicatl Specific Parameters

Ethylbenzene
Bioavailability {fraction] 1
Toluene
Bioavailability [fraction] 1
Oral Dose
Ethylbenzene
Slope Factor [ 1/(mg/kg-day) ] NA
Reference Dose [mg/kg-day] 01
Toluene
Slope Factor [ 1/(mg/kg-day) ] NA
Reference Dose [mg/kg-day] 02
Dermal Dose
Ethylbenzene
Slope Factor [ 1/{mg/kg-day) ] NA
Reference Dose [mg/kg-day] 0.1
Toluene
Slope Factor [ 1/{mg/kg-day) ] NA
Reference Dose [mg/kg-day] 02
Inhalation Dose
Ethylbenzene
Slope Factor [ 1/(mg/kg-day) ] NA
Reference Dose [mg/kg-day] 2 86E-1
Toluene
Siope Factor [ 1/(mg/kg-day) ] NA
Reference Dose [mg/kg-day] 1.14E-1

Receptor Point Concentration Distributions

Soil Concentrations
Ethylbenzene

Soil [mg/kg] 0.033
Toluene

Soil [mgfkg} 0.37



Emissiong/Dispersion Model Output
Analysis for

Analyses Performed:

ibodeaux-Hwang volatile emissions

Box Model used for dispersion

*** PARAMETERS ##%

Deterministic Run

PARAMETER NAME UNITS VALUE
Area m~2 .840E+05
Depth to Top of Cont. Zone m .00O0E+00
Depth to Bottom of Cont. Zone m .152E+01
Porosity cm™3/cem™3  .300E+00
Water Content cm”3/cm™3 . 100E+00
Soil Bulk Density g/em™3  L180E+01
Fractional Organic Carbon g/g .100E-01
Temperature C .250E+02
Wind Speed m/s .389E+01
Box Height m .20CE+01
Box Width m .290E+03
Ethylbenzene
i ?AMETER NAME UNITS VALUE
Henrys const (mg/L}/(mg/L) .287E+00
Organic Carbon Part Coeff cm”3/g  .110E+04
Molecular Weight g/mol .106E+03
Diffusion Coefficient in Air cm™2/s .660E-01
Vapor Pressure mmHg .700E+01
Total Soil Concentration mg/kg .330E-01
Toluene
PARAMETER NAME UNITS VALUE
Henrys const {mg/L)/ (mg/L) .284E+00
Organic Carbon Part Coeff cm”™3/g .300E+03
Molecular Weight g/mol . 920E+02
Diffusion Coefficient in Air cm™2/s .780E-01
Vapor Pressure mmHg .281E+02
Total Soil Concentration mg/kg .370E+00
QUTPUTS
Time to depletion (yr) for Ethylbenzene = ,721E+01
‘Time to depletion (yr) for Toluene = .172E+01
Volatile Particulate Air
Emissions Emissions Concentration
(kg/yr) (kg/yr) (mg/m 3)



Averaging Time,
Ethyibenzene
Toluene

Twreraging Time,
ylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
- tuene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

Averaging Time,
Ethylbenzene
Toluene

reraging Time,
nohiylbenzene
Toluene
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yYr

yr

yr

Yy

yr

yr

yr

yr

yr

yr

yr

yr

yr

.106E+01
L143E+02

.639E+400
.716E+01

426E+00
LATTE+0L

.319E+00
+358E+01

.255E+00
.286E+01

-.213E+00
.239E+01

.182E+00
.205E+01

.160E+00
.179E+01

.142E+00
<159E+01

.128E+00
.143E+401

.116E+00
~130E+01

.106E+00
+119E+01

+983E-01
+110E+01

«912E~-01
~102E+01

.B52E-01
. 955E+00
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. 000E+00
.000E+00

.000E+00
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.201E-03

.89BE-05
.101E-03

.598E-05
LB6T71IE-04

.449E-05
.503E-04

.359E-05
.403E-04

.299E-05
.336E-04

.256E-05
.2B8E-04

224E-05
“252E-04

.199E-05
224E-04

.180E-05
.201E-04

.163E-05
.183E-04

.150E-05
.168E-04

.138E-05
.155E-04

.128E-05
.144E-04

.120E-05
.134E-04



