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SECTION 1
INTRODUCTION

This document was prepared by Forsgren
Associates/Brown and Caldwell (FA/BC) as
an initial step in the development of
assessment criteria for chemical ,
constituents detected in soil at the Benicia
Arsenal Formerly Used Defense Site
(FUDS), Benicia, California. Assessment
criteria are numerical values that, when
approved, will be used to evaluate analytical

Concentrations in Area | Soils (FA/BC, .
2000). Site-specific ambient concentrations
of metals in soil will be presented in a
separate companion report to this
document.

The soil assessment criteria developed in
this document are referred to as Benicia
Screening Levels (BSLs). BSLs are
intended to identify concentrations of
chemicals in soil that are protective given
the exposure scenarios assumed. These
criteria allow for screening of site
investigation data and identification of

£

As described in the Arsenal-Wide
Investigation Workplan for Environmental
Investigation at the Formerly Used Defense
Site (FUDS) Benicia Arsenal, Benicia,
California (Brown and Caldwell, 1999), final
soil assessment criteria will be based on
considerations of human health risk,

locations at the former Arsenal where
chemicals in soil do not present a human
health concern given the intended land use.

It is also important to note that detection of
a chemical in soil at concentrations above
an appropriate BSL does not necessarily

supplemented by an evaluation of site-
specific background concentrations.

The purpose of this document is to develop
and present the health-based assessment
criteria only. These values will be used by
the FUDS program to evaluate chemicals in
soil at the former Arsenal. The assessment

represent a human heaith risk. However,
such a finding does indicate that further
evaluation may be warranted. Such further
evaluation may include additional sampling,
consideration of ambient or background
levels, reassessment of exposure
assumptions, or completion of a site-specific
risk assessment.

criteria presented herein were developed
assuming several potential land uses and
exposure scenarios: residents,
commercial/industrial workers,
construction/utility workers, and visitors to
open space.

This document does not evaluate or
develop soil assessment criteria that are
protective of groundwater quality or
potential ecological receptors at the site.
Groundwater protection and ecological
receptors will be considered and separate
focused evaluations conducted for specific
sites as appropriate.

In addition, this document does not provide
assessment criteria based on site-specific
background concentrations. Assessment
criteria for metals will be developed based
on site-specific data in accordance with the
Plan for Determining Ambient Metals

The remaining sections of this document
are organized as follows:

e Section 2 describes the selection of
chemicals of interest (COls) and
chemicals of potential concem (COPCs)
for soil investigations at the former

Areana
mNo lu!.

e Section 3 summarizes the toxicity
criteria used to develop BSLs for the
COls.

¢ Section 4 presents an exposure
assessment for chemicals in soil at the

IR . S PPN

Arsenal, inciuding a description of the
conceptual exposure model used for this
document.
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¢ Dioxins: SW8280A or SW8290

+ Furans: SW8280A or SW8290

e Metals: SW6010B and SW7000 series
¢ Nitrate and Nitrite: E300

¢ Nitroaromatics: SW8330

o Nitroglycerine: SW8332

¢ Pesticides: SW8081A

reference doses (RfDs), and dermal
absorption soil values (ABS) used to
develop BSLs for the COls. The toxicity
criteria used in this document are those
presented in the USEPA Region 9
Preltmmary Remediation Goals (PRGs)
2000 Upuate (UDI:I'H, ‘UUUU) in gen eral,
the toxicity criteria presented in the USEPA
Region 9 PRGs table are from the USEPA
Integrated Risk Information System (IRIS),
USEPA Health Effects Assessment
Summary Tables (HEAST); the USEPA
National Criteria Effects Assessment
(NCEA) Office; and those medified from

¢ Polychiorinated Biphenyls (PCBs):
Swso082

s Polynuclear Aromatic Hydrocarbons
(PAHSs): SW8310

¢ SVOCs: SW8270C

California Environmental Protection Agency
(CalEPA) toxicity criteria. Chronic RfDs
were used to develop BSLs for potential
construction/utility worker and open space-
visitor exposures.

Volatilization factors (VFs) are also
presented in Table B-1. VFs recommended

¢ VOCs: SW8260B

Methods SW8280A for dioxins and SW8290
for furans use additional quality control to

aliow more sophisticated determinations of
detection limits and matrix spike recoveries
than other routlne gas chromatography and

methods Dtoxlns and furans wall be
evaluated on a site-by-site basis. If there is
evidence to suspect the presence of dioxins
and furans at a WIRMS area due to former
DoD operations, then their congeners will
be analyzed and they will be evaluated
using USEPA's Toxicity Equivalency Factor
approach.

Following USEPA guidance, essential
nutrients (such as magnesium, calcium,
potassium, and sodium), chloride, and
sulfate were not considered as COls
(USEPA, 1989).

SECTION 3
TOXICITY CRITERIA

Table B-1 in Appendix B presents the oral
and inhalation cancer slope factors (CSFs),

by USEPA (2000b) were used to develop
BSLs for potentlal inhalation of VOCs in
outdoor air. COls were identified as VOCs
based on USEPA (2000b) criteria.

BSLs for lead in soil are based on the
USEPA’s Integrated Exposure Uptake

Mode scommendations of
USEPA's Techmcal Review Workgroup for
Lead. The values for lead presented in the
USEPA (2000b) PRG table were used in
this document.

Table B-2 lists the COls for which the

USEPA does not have established toxicity
criteria. BSLs were not derived for these
chemicals. Procedures for addressing
these chemicals will be estabiished during
specific site investigations at the former

Arsenal.

SECTION 4
EXPOSURE ASSESSMENT

Historical Background

The former Arsenal was situated on a total
of 2,728 acres located in the City of Benicia.

-l---l--‘--l‘--
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Commercial/industrial workers on the site
may be directly exposed to COls in soil via
ingestion, dermal contact, and inhalation of
dust and outdoor vapors while they work.
BSLs were developed for this potentially
complete exposure pathway even though
intrusive soil activities are not typical for
office workers.

Construction/utility workers at the former
Arsenal may be directly exposed to COls in
soil while they work. Construction and utility
workers are individuals who may conduct

| intrusive soil activities, such as might occur

per year for 7 years in an area of affected
soil, breathing dust particles and soil-
derived vapors in outdoor air. For
exposures to noncarcinogenic chemicals
both adults and children are evaluated.
Activities in which visitors may participate
include dog walking and kite flying. it was
further assumed that open space visitors
would not perform intrusive activities, such
as soil excavation.

Exposure Parameters

Table D-1 in Appendix D presents a

during installation of a building foundation or
excavation of a trench to install utility lines.
Because the manner in which construction
and utility workers might be exposed to
chemicals is similar, i.e., incidental soil
ingestion, dermal contact with soil, and
mhalatnon of fugltlve dust pamcles and

potentual receptors are the same

BSLs were developed for residents who
may be directly exposed to COls in soil via
ingestion, dermal contact, and inhalation of
dust and vapors while they work in home
gardens or exposed soil excavation areas,

summary of the exposure assumptions used
to develop BSLs for each of the potentially
complete exposure pathways. The
exposure parameter values used are
consistent with those recommended by the
California Regional Water Quality Control
Board, San Francisco Bay Region

RWQ and USEPA (1989; 1991a;
1991b; 1997a 2000a, and 2000b). That is,
with the exception of open space visitors,
default exposure assumptions and fate and
transport parameter values recommended
by these regulatory agencies were used to
develop BSLs for each potentially complete
exposure pathway at the former Arsenal.

swimming pool. The CalVEPA Department
of Toxic Substances Control (DTSC)
typically recommends that BSLs for this
exposure scenario be developed by
assuming that residents are exposed to
chemicals in soil to a depth of 10 feet below
ground surface. BSLs were developed for
both aduit and chiid residents because
different exposure assumptions are used for
these age groups.

It was assumed that individuals who visit
open spaces at the former Arsenal might be
exposed to chemicals in outdoor air
released from excavated areas by wind
erosion. Neither Cal/EPA nor USEPA have
recommended exposure parameter values
for this type of exposure. To evaluate this
scenario, for exposures to carcinogenic
chemicals it was assumed that visitors are 6
{o 12 years of age and would spend 20 days

Examples of exposure assumptions include
the following:

» Commercial workers were assumed to
work 8 hours per day, 250 days per
year, for 25 years.

« Construction/utility workers were
assumed to work on site for 8 hours per
day, 20 days per year, for 7 years,
consistent with the exposure
assumptions of RWQCB (2001). These
values are shorter than those for
commercial/industrial worker and aduit
resident exposures and reflect the fact
that construction/utiiity workers are
usually employed at multiple job sites
over the course of their working
lifetimes.
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approach used by the USEPA Region 9.
For soils only, noncarcinogens are
evaluated in children separately from adults.
The focus on children is considered
protective of the higher daily intake rates of
soil by children and their lower body weight.

BSLs for carcinogens were developed
assuming an acceptable excess cancer risk
level of 1 x 10°. For non-carcinogens, a
hazard quotient of 1.0 was used. Although
a range of acceptable cancer risk levels is
commonly considered in human health risk
assessments, for example 1 x 10 to

Model for residents and recommendations
of the USEPA Technical Review Workgroup
for Lead for industrial exposures. BSLs for
lead in soil are based on the USEPA
(2000b) Region 9 PRGs.

Appiication of BSLs

BSLs are tools that may be used as part of
the risk-based decision-making process for
the WIRMS areas across the former
Arsenal. BSLs should not be used as
cleanup criteria. Rather, they should be
used as part of a site prioritization and

1 x 10™, only the lower-end of the USEPA-
established risk range was used in this
document.

The lower risk level was used because the
BSLs developed in this document are
intended to be used to screen sites at the

screening process. Because BSLs
represent COIl concentrations in soil that are
unlikely to pose a significant risk of adverse
health effects, they may be used to decide if
additional site investigation is needed or to
determine that an NFA decision is
warranted.

' former Arsenal for purposes of further
evaluation and investigation. If further

investigation is considered necessary for a
particular site, then it would be more
appropnate to present cancer risk estimates
in terms of an acceptable cancer risk range,
suchas 1x10%t01 x10™.

Even

compared wnth the appropnate BSL For
sites with multiple COls, the cumulative
impact of chemicals will be evaluated
following the USEPA (2000b) approach for
screening sites with multiple chemicals and
the DTSC (1994) recommended outline for
using USEPA Region 9 PRGs in screening

rinlk nanacnmmAanta at mailitan: fanilitian A
TIONR QOOTONIITIILY Al tH ||||lal y IQVIINIGY. M

cumulative risk approach will also be used if
a focused investigation is necessary to
estimate overall COPC exposure risks.

Table 1 shows soil BSLs for 20 of the more
common COls, by exposure scenario. For
each potential receptor group, the Iowest

& .

BSL is prasemeu for each COI.
Lead Screening Levels

BSLs for lead are based on USEPA’s
Integrated Exposure Uptake Biokinetic

BSLs should be compared with appropriate
site soil concentrations. That is, for
screening purposes BSLs should be
compared with maximum COIl
concentrations. If a focused investigation is
performed, then representative
concentratlons of COPCs in sonl such as

concentrations should be used to estimate
risks.

The BSLs presented in this document are
comparabie to direct contact exposure Risk-
Based Screening Levels (RBSLs)
developed by the RWQCB (2001). The

eama nanaral avnnenira amintinne and
GQANIT svl A -13~1] UAPUWI L~ Uquﬂl'vl W Gl

parameters are used to develop the BSLs.

Use of the BSLs presented in this document
will be decided on a site-by-site basis.

BSLs are specific to the exposure pathways
assumed in deriving these values. A more
detailed assessment of relevant exposure
paihways wili need io be compieted for
each site at the Arsenal before the

appropriate BSL can be selected.
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Table 1. Summary of Soil BSLs for Selected COls by Potential Exposure Scenario
Former Benicia Arsenal, Benicia, California

4-'-4--I--é-

Commercial/l
ndustrial
Workers | Construction/Utllity;  Resldential Open Space
Chemical of interest (mg/kg) Workers (mg/kg) (mg/kg) Visitors (mg/kg)

1,1,2-Trichloroethane 1.9E+00 |c| 7.3E+01 c 8.4E-01 c 8.3E+01 c
1,2-Dichloroethane 7.6E-01 |c 3.1E+01 c 3.5E-01 c 3.3E+01 c
Benzo(a)pyrene 29E-01 |c 2.0E+00 c 6.2E-02 c 6.2E-02 c
Cadmium 1.0E+03 |[ncl 1.5E+02 c 3.9E+01 nc| 13E+05 | ¢
Carbon Tetrachloride 52E-01 | ¢ 2.1E+01 c 2.4E-01 c 1.9E+01 | nc

i -Di 1.5E+02 Inc] 1.7E+03 nc 4,3E+01 nc | 40E+02 { nc
Chloroform 5.2E-01 |c 1.6E+01 ne 2.4E-01 c 3.5E+00 | nc
Ethylbenzene 6.0E+03 [nc] 6.0E+04 nc 1.5E+03 | nc { 1.6E+04 | nc
Lead 7.5E+02 |ng; NA - 4.0E402 | nc NA -
m,p,0 Xylenes 4.5E+03 |n¢] 5.5E+04 nc 1.4E+03 | nc 1.2E+04 | nc
Methylene Chloride 21E+01 | ¢ 7.6E+02 c 9.1E+00 c 9.2E+02 | ¢
Naphthalene 1.9E+02 |nc] 2.3E+03 nc 5.6E+01 nc | 51E+02 | nc
Pyrene 5.4E+04 |nc] 7.9E+04 nc | 23E+03 | nc | 1.3E+06 | nc
Tetrachioroethylene 1.9E+01 }c 3.4E+02 c 5.7E+00 c 9.7E+02 | ¢
Tetryl 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Toluene 2.0E+03 |n¢] 2.4E+04 ne 5.9E+02 | nc | 5.3E+03 | nc
TPH-Diesel Range Organics 1.0E+02 |nc] 1.6E+04 nc | 1.0E+02 | nc NA -
TPH-Gasoline Range Organics 1.0E+02 [nc} 1.6E+04 nc | 1.0E+02 | nc NA -
TPH-Residual Range Organics 1.0E+03 |nc] 1.6E+04 nc | 5.0E+02 | nc NA -
Trans-1,2-Dichloroethene 21E+02 In¢ 2.6E+03 nc 6.3E+01 nc | 58E+02 | nc
Trichloroethylene 6.1E+00 | C 2.5E+02 [ 2.8E+00 c 2.1E+02 | nc
¢ = BSL based on cancer endpoint

nc = BSL basad on noncancer endpoint
NA = Not avallable.

pusace\beniciaveports\assessment critorla\finalNinalBSLs\table 1.Xs
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Figure 1
Flowchart for Use of Assessment Criteria
Former Benicia Arsenal, Benicia, California

Select a chemical and a site

Y

Is there evidence to suspect the chemical is present due to former DoD operations?

¢ Yes

This is a COI
L 4

Is the COI a metal?

Collect and analyze |, Yes

s0i] samples
- ; Use indoor air model to
No 1 , b . . .
i/ Does the maximunm concentration Is the COl a VOC? —bYes ( ollect gnd analyze —IP estimate risks to maximum
exceed the ambient concentration? soil and soil gas samples . .
NFA ‘ soil gas concentration
i Yes No
0 Collect and analyze

™ Does the maximum concentration soil samples
exceed the appropriate BSL?

Yes Does the maximum concentration N

\ exceed the appropriate BSL? | Q
i NFA
COI = Chemical of Interest Yes

VOC = Volatile Organic Compound

NO/

Does the indoor air
risk estimate exceed
the target risk range?

Yes

BSL = Benicia Screening Level This is a COPC [ ¢—
COPC = Chemical of Potential Concern
NFA = No Further Action l

Remediation, focused investigation, and/or
site-specific risk assessment following
appropriate CERCLA and regulatory guidance
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Figure 2
Conceptual Exposure Model

Former Benicia Arsenal, Benicia, California
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l Tabie A-1. Chemicals of Interest in Soll
3 Former Benicia Arsenal, Benicla, Callfornia
USEPA Method Chemical of Interest
SW8260B 1,1,1,2-Tetrachloroethane
. Sws260B 1,1,1-Trichloroethane
u Swa260B 1,1,2,2-Tetrachlorosthane
SwW8260B 1,1,2-Trichioroethane
l Swasa260B 1,1-Dichloroethane
SwW8260B 1,1-Dichloroethene
SW8260B 1,1-Dichloropropene
' SW8260B 1,2,3-Trichlorobenzene
SW8260B 1,2,3-Trichloropropane
SW8270C 1,2,4-Trichlorobenzene
SW8260B 1,2,4-Trimethylbenzene
l SwW82608 1,2-Dibromo-3-Chioropropane
SW8260B 1,2-Dibromoethane
SW8270C 1,2-Dichlorobenzene
' Swgz260B 1,2-Dichloroethane
SwW8260B 1,2-Dichloropropane
SwWg2608 1,3,5-Trimethylbenzene
4 SW8330 1,3,6-Trinftrobenzene
SW8270C 1,3-Dichlorobenzene
SW8260B 1,3-Dichloropropane
SW8330 1,3-Dinitrobenzene
' Sws8270C 1,4-Dichlorobenzene
SwWg2608 2,2-Dichloropropane
SW8280A 2,3,7,8-Tetrachlorodibenzo-p-Dioxin
' SW8280A 1,2,3,7,8-Pentaachiorodibenzo-p-Dioxin
SW8280A 1,2,3,4,7,8-Hexachlorodibenzo-p-Dioxin
SW8280A 1,2,3,6,7,8-Hexachlorodibenzo-p-Dioxin
l SW8280A 1,2,3,7,8,9-Hexachlorodibenzo-p-Dioxin
SW8280A 1,2,3,4,7,8,9-Heptachlorodibenzo-p-Dioxin
SW8290 2,3,7,8-Tetrachlorodibenzofuran
l SW8290 1,2,3,7,8-Pentachlorodibenzofuran
Swa290 2,3,4,7.8-Pentachiorodibenzofuran
SW8290 1,2,3,4,7,8-Hexachlorodibenzofuran
s SW8290 1,2.3.6,7.8-Hexachlorodibenzofuran
l SW8290 2,3,4,6,7,8-Hexachlorodibenzofuran
SW8290 1,2.3,7.8,9-Hexachlorodibenzofuran
SW8290 1,2,3,4,6,7,8-Heptachlorodibenzofuran
I SW8290 1,2,3,4,7,8,9-Heplachiorodibenzofuran
SwW8290 Octachlorodibenzofuran
SW8270C : 2,4,5-Trichlorophenol
I SW8270C 2,4,6-Trichlorophenol
- SWR330 2.4 6-Trinitrotoluene
Swa270C 2,4-Dichlorophenol
l SW8270C 2,4-Dimethyiphenol
SW8270C 2,4-Dinitrophenol
SW8330 2,4-Dinitrotoluene
l SWa330 2,6-Dinitrotoluene
' pusace\beniciaveports\assesament criteriaVinal\inal3SLa\able a-1.xis Page A-1




l Table A-1. Chemicals of Interest in Soll
l Former Benicia Arsenal, Benicla, Caiifornla
USEPA Method Chemical of Interest
' SW8270C Bis(2-Chloroethyl) Ether
- SW8270C Bis(2-Chiloroisopropyl) Ether
SwWe270C Bis(2-Ethylhexyl) Phthalate
, Swa260B Bromobenzene
l Swg260B Bromochloromethane
SWa260B Bromodichloromethane
SwWa260B Bromoform
l SW8260B Bromomethane
SW6010B Cadmium
SWa260B Carbon Disulfide
SW8260B Carbon Tetrachloride
l SW8081A Chiordane (Alpha)
SWB081A Chlordane {(Gamma)
SW8260B Chlorobenzene
l SWa2608B Chloroethane
SW8260B Chioroform
SW82608 Chloromethane
[Chromiumn, Total
B e R
SW8260B Cis-1,2-Dichloroethylene
' SW8260B Cis-1,3-Dichloropropene
SW6010B Cobait
SW6010B Copper
SW9014 Cyanide
' SWB081A Delta BHC
SW8310 Dibenz(a,h)anthracene
SW8g270C Dibenzofuran
l SW82608 Dibromochloromethane
SWa2608 Dibromomethane (1,2)
SW8260B Dichiorodiflucromethane
I SWB0B1A Dieldrin
SW8270C Diethyt Phthalate
SwW8270C Dimeéthyl Phthalate
0 SW8270C Di-n-Butyi Phthalate
. SW8270C Di-n-Octylphthalate
SW8081A Endosuifan (Alpha)
SWB8081A Endosulfan (Beta)
. SWB081A Endosulfan Sulfate
SWB081A Endrin
SWB8081A Endrin Aldehyde
' SW8260B Ethyt Methacrylate
- SW82608 Ethylbenzene
SW8310 Fluoranthene
' SwWs8310 Fluorene
SW8081A Gamma BHC (Lindane)
SW8081A Heptachlor
l SW8081A Heptachlor Epoxide
' p:wsace\beniciavveports\assessment criterie\inal\finalBSLeable a-1.xds Page A-3




Table A-1. Chemicals of Interest in Soll
Former Benicla Arsenal, Benicla, Callfornia

USEPA Method

SwW8g260B Sec-Butylbenzene

SW7740 Selenium
SW6010B Sliver
SW8260B Styrene
SwW8260B Tert-Amyl Methyl Ether
SW8260B Tert-Butyl Ethyl Ether
Swg260B Tert-Butyl Methyl Ether
SW8260B Tert-Butylbenzene
SWa260B Tetrachioroethylene

SW8330 Tetryl

SW7841 Thallium

SW6010B Tin

Swa260B Toluene

SWB8081A Toxaphene

SwW8015B TPH-Diesel Range Organics
SW8015B TPH-Gasoline Range Organics
SW8015B TPH-Residual Range Organics

SW8260B|Trans-1,2-Dichloroethene

Sw8260B Trans-1,3-Dichloropropene
SwW8260B Trichloroethylene
SwW8260B Trichiorofltuoromethane
SWe0108 Vanadium

SW8260B Vinyl Acelate

SW8260B Vinyi Chloride

SW6010B Zinc

-l---l--‘--l--
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Table B-1. Toxicity Criteria for Chemicals of interest in Soil
Former Benicia Arsenal, Benicia, California
E - i —— = e . =$F= =Im
Cancer Slope Cancer Slope Reference Reference
Factor Factor Dose Dose
Oral Inhalation Oral Inhalation Soll-to-Skin vF'
____Chemical of Interest (mg/kg-day)” | source| (Maa-day)” | source | (mg/kg-day) | Source | (mg/kg-day) | Source] Absorption' | vOC' | (m3/ka)
1,1,1,2-Tetrachloroethane 2.6E-02 ( 2.6E-02 | 3.0E-02 I 3.0E-02 R 0.0E+00 Yes | 1.3E+04
1,1,1-Trichlorosthane NA NA NA NA 2.0E-02 N 2.9E-01 N 0.0E+00 Yes | 2.4E+03
1,1,2,2-Teirachloroethane 2.0E-01 i 2.0E-01 I 6.0E-02 N 6.0E-02 R 0.0E+00 Yes | 1.3E+04
1,1,2-Trichloroethane 5.7€-02 { 5.66-02 | 4.0E-03 I 4.0E-03 R 0.0E+00 Yes | 7.6E+03
1,1-Dichioroethane “NA NA NA NA 1.0E-01 H 1.4E-01 H 0.0E+00 Yes | 2.9E+03
1,1-Dichioroethene 6.0E-01 ) 1.8E-01 ( 9.0E-03 i 9.0E-03 R 0.0E+00 Yes | 1.5E+03
1,1-Dichloropropene NA NA NA NA NA NA NA NA NA NA NA
1,2,3-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1,2,3-Trichloropropane 7.0E+00 H 7.0E+00 R 6.0E-03 [ 5.0E-03 R 0.0E+00 Yes 1.5E+03
1,2,4-Trichlorobenzene NA NA NA NA 1.0E-02 [ 5.7€-02 H 0.0E+00 Yes | 4.2E+04
1.2,4-Trimethylbenzene NA NA NA NA 5.0E-02 N 1.7E-03 N 0.0E+00 Yes 2.0E+04
T, 2-Dibromo-3-Chloropropans 1.4E+00 H 2.4E-03 H 5.7E-05 [F] 5.7E-D5 ] 0.0E+00 Yes | 2.5E+04
T.Z-Dibromoethane 8.5E+01 l 7.7E-01 ] 5.7E-05 A 5.7E-05 H 0.0E+00 Yes | 9.2E+03
1,2-Dichlorobenzene NA NA NA NA 9.0E-02 I 5.7€-02 H 0.0E+00 Yes | 1.2E+04
1,2-Dichloroethane 9.1E-02 I 9.1E-02 I 3.0E-02 N 1.4E-03 N 0.0E+00 Yes | 4.9E+03
1,2-Dichloropropane 6.8E-02 H 6.8E-02 R 1.1E-03 R 1.1E-03 I 0.0E+00 Yes | 3.7E+03
1,3,6-Trimathytbenzene NA NA NA NA 5.0E-02 N 1.7E-03 N 0.0E+00 Yes | 8.0E+03
1,3,5-Trinitrobenzene NA NA NA NA 3.0E-02 | 3.0E-02 R 1.0E-01 No NA
1,3-Dichlorobenzene NA NA NA NA 9.0E-04 N 9.0E-04 R 0.0E+00 Yes | 1.26404
1.3-Dichloropropane NA NA NA NA NA NA NA NA NA NA NA
1,3-Dinitrobenzene NA NA NA NA 1.0E-04 | 1.0E-04 R 1.0E-01 No NA
1,4-Dichiorobenzens 2.4E-02 H 2.2E-02 N 3.0E-02 N 2.3E-01 ] 0.0E+00 Yes | 1.3B+04
2,2-Dichloropropane NA NA NA NA NA NA NA NA NA NA NA
2,3-7,8-TCDD (Dioxin) 1.5E+05 H 1.5E+05 H NA NA NA NA 3.0E-02 No NA
2,3-7,8-TCDF (Furan) NA NA 1.3E+04 CA NA NA NA NA NA No NA
2,4,5-Trichiorophenol NA NA NA NA 1.0E-01 l 1.0E-01 R 1.0E-01 No NA
2,4,8-Trichlorophenol 1.1E-02 I 1.1E-02 [ NA NA NA NA 1.0E-01 No NA
2,4,6-Trinilrotoluene 3.0E-02 ] 3.0E-02 R 5.0E-04 I 5.0E-04 R 1.0E-01 No NA
2,4-Dichlorophenol NA NA NA NA 3.0E-03 I 3.0E-03 R 1.0E-01 No NA
2,4-Dimethyiphenot NA NA NA NA 2.0E-02 l 2.0E-02 R 1.0E-01 No NA
2,4-Dinitrophenol NA NA NA NA 2.0E-03 [ 2.0E-03 R 1.0E-01 No NA
2,4-Dinitrotoluene 6.8E-01 | 6.8E-01 R 2.0E-03 1 2.0E-03 R 1.0E-01 No NA
p\usace\benicia\reports\assessment critariainaffinalBSLs\tableb-1 Page B-1



Table B-1. Toxicity Criteria for Chemicals of interest in Soll
Former Benicia Arsenal, Benicla, Callfornia

m#m# —— e B e —— e
Cancer Siope Cancer Slope Reference Reference
Factor Factor Dose Dose
Oral inhalation Oral inhalation Soll-to-Skin vE'
Chemical of Interest (mg/kg-day)” | source| (Maka-d2y)" | source| (mg/kg-day) | Source | (mg/kg-clay) | Source| Absorption’ | voc' | (maka)
Aniline 5.7E-03 ! 5.7E-03 R 7.0E-03 N 2.9E-04 | 1.0E-01 No NA
Anthracene NA NA NA NA 3.0E-01 I 3.0E-01 R 0.0E+00 Yes | 7.0E+05
Antimony NA NA NA NA 4.0E-04 I NA NA 0.0E+00 No NA
Arsenic 1.6E400 ! 1.5E+01 t 3.0E-04 ( NA NA 3.0E-02 No NA
Barium NA NA NA NA 7.0E-02 { 1.4E-04 H 0.0E+00 No NA
Benzene , 5.5E-02 | 2.7E-02 I 3.0E-03 N 1.7E03 N 0.0E+00 Yes | 2.8E403
Benzo{a)anthracene 7.3E-01 N 3.1E-01 N NA NA NA NA 1.3E-01 No NA
Benzo(a)pyrene 7.3E400 t 3.1E+00 N NA NA NA NA 1.3E-01 No NA
Benzo(b)fluoranthene 7.3E-01 N 3.1E-01 N NA NA NA NA 1.3E-01 No NA
Benzo(g.h.Nperylene NA NA NA NA NA NA NA NA NA NA NA
Benzo(k)fluaranthene 7.3E-02 N 3.1E-02 N NA NA NA NA 1.3E-01 No NA
Banzoic Acld NA NA NA NA 4.0E+00 [ 4,0E+00 R 1.0E-01 No NA
Benzyl Alcohol NA NA NA NA 3.0E-01 H 3.0E-01 R 1.0E-01 No NA
Benzyl Butyl Phthalate NA NA NA NA 2.0E-01 0 2.0E-01 R 1.0E-01 No NA
Berylium NA NA 8.4E+00 [ 2.0E-03 ! 5.7E-06 ] 0.0E+00 No NA
‘Bela BAC ' . 1.8E+00 ] 1.8E+00 1 NA NA NA NA 4.0E-02 No NA
Bis(2-Chioroethoxy) Methane NA NA NA NA NA NA NA NA NA NA NA .
"Bis{2<Chioroetfyl) Ether 1.1E+00 I 1.2E+00 i NA NA NA NA 0.0E+00 Yes | 5.7E+04
Bis(2-Chioroisopropyl) Ether 7.0E-02 H 3.5E-02 H 4.0E-02 ) 4.0E-02 R 0.0E+00 Yes | 2.2E+04
Big(2-Ethylhexyl) Phthalate 1.4E-02 [ 1.4E-02 A 2.0E-02 | 2.2E-02 R 1.0E-01 No NA
Bromobenzene NA NA NA NA 2.0E-02 N 2.9E-03 N 0.0E+00 Yes | 6.3E+03
Bromochloromethane NA NA NA NA NA NA NA NA NA NA NA
Bromodichioromethane 8.2E-02 I 6.2E-02 R 2.0E-02 ] 2.0E-02 R 0.0E+00 Yes | 1.0E+04
Bromoform 7.9E-03 | 3.9E-03 [ 2.0E-02 | 2,0E-02 R 1.0E-01 No NA
Bromomethane NA NA NA NA 1.4E-03 ! 1.4E-03 i 0.0E+00 Yes | 1.8E+03
Cadmium NA NA 6.3E+00 ] 5.0E-04 ] NA NA 1.0E-03 No NA
Carbon Disulfide NA | na NA NA 1.0E-01 i 2.0E-01 ] 0.0E+00 Yes | 1.2E+03
Carbon Tetrachloride 1.3E-01 | 5.36-02 I 7.0E-04 1 7.0E-04 R 0.0E+00 Yes | 2.0E+03
Chiordane {Alpha) 3.56-01 I 3.5E-01 1 5.0E-04 I 2.0E-04 ! 4.0E-02 No NA
Chiordane (Gamma) 3.5E-01 | 3.5E-01 [ 5.0E-04 I 2.0E-04 | 4.0E-02 No NA
Chiorobenzene NA NA NA NA 2.0E-02 [ 1.76-02 N 0.0E+00 Yes | 6.3E+03
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Table B-1. Toxicity Criteria for Chemicals of Interest in Soil
Former Benicla Arsenal, Benlcla, California

Cancer Slope Cancer Slope Reference Reference 1
Factor Factor Dose Dose .
Oral Inhalation Oral _ inhalation Soll-to-Skin vF'
Chemical of Interest (mg/g-day)" | source| (Makg-day” | source| (mg/kg-day) | Source| (mg/kg-day) | Source| Absomtion' | vOC' | (mang)

Heptachlor 4.5E+00 i 4.6E+00 1 5.0E-04 I 5.0E-04 R 1.0E-01 No NA
Heptachior Epoxide 9.1E+00 H 9.1E+00 [ 1.3E-05 [ 1.3E-05 R 1.0E-01 No NA
Hexachlorobenzene 1.86E+00 | 1.6E400 1 8.0E-04 - [ 8.0E-04 R 1.0E-01 No NA
Hexachlorobutadiene 7.86-02 l 7.8E-02 | 3.0E-04 N 3.0E-M4 R 1.0E-01 No NA
Hexachlorocyclopentadiene NA NA NA NA 7.0E-03 [ 2.0E-)5 H 1.0E-01 No NA
Hexachloroethane 1.4E-02 ! 1.4E-02 i 1.0E-03 I 1.0E-03 R 1.0E-01 No NA
Hexahydro-1,3,5-Trinitro-1,3,5-Triazine 1.1E-01 ! 1.1E-01 R 3.0E-03 ] 3.0E-03 R 1.0E-01 No NA
Indeno(1,2,3-c,djpyrene 7.3E-01 N 3.1E-01 N NA NA NA NA 1.3E-01 No NA
lodomethane (Methyl lociide) NA NA NA NA NA NA NA NA NA NA NA
tron NA NA NA NA 3.0E-01 N NA NA 0.0E+00 No NA
isophorone 9.5E-04 ! 9.5E-04 R 2.0E-01 I 2.0E-01 R 1.0E-01 No NA
Isopropylbanzene (Cumene) NA NA NA NA 1.0E-01 I 1.1E-01 t 0.0E+00 Yos | 9.3E+02
Lead” NA NA NA NA NA NA NA NA NA NA NA
m,p-Xylene (Sum of Isomers) NA NA NA NA 2.0E+00 | 2.08-01 X 1.0E-01 Yes | 4.4E+03
Manganese NA NA NA NA 2.4E-02 | 1.4E-05 | 0.0E+00 No NA
Mercury NA NA NA NA 3.0E-04 l NA NA 0.0E+00 No NA
Methoxychilor NA NA .NA NA | - 5.0E-03 ! 5.0E-03 R 1.0E-01 No NA
‘Methyl Etfiyl Ketone (2-Eiutanione) NA NA NA NA 6.0E-01 i 2.9E-01 ] 0.0E+00 Yos | 1.9E+04
‘Methyl Tsobutyl Ketone {3-Methyl-2-Pentanone) NA NA NA NA 8.0E-02 H 2.3E-02 ] 0.0E+00 Yes | 2.5E+04
"Methylene Chioride {Dichioromethane) 7.5E-03 [ 1.6E-03 { 6.0E-02 i 8.6E-01 H 0.0E+00 Yes | 2.4E+03
Moiybdenum NA NA NA NA 5.0E-03 H NA NA 0.0E+00 No NA
Naphthalena NA NA NA NA 2.0E-02 | 8.6E-04 | 0.0E+00 Yos | 4.3E+04
N-Butylbanzene NA NA NA NA 1.0E-02 N 1.0E-02 R 0.0E+00 Yes | 1.1E+04
Nickel NA NA NA NA 2.0E-02 I NA NA 0.0E+00 No NA
Nitrobenzene NA NA NA NA 5.0E-04 1 5.7E-04 H 0.0E+00 Yes | 4.4E+04
Nitrogen, Nitrate {(As N) NA NA NA NA NA NA NA NA NA NA NA
Nitrogen, Nitrite (As N) NA NA NA NA NA NA NA NA NA NA NA
N-Nitrosodimethylamine 5.1E+01 [ 4.9E+01 | NA NA NA NA 1.0E-01 No NA
N-Nitrosocti-n-propylamine 7.0E+00 i 7.0E+00 R NA NA NA NA 1.0E-01 Yes | 2.6E+04
N-Nitrosodiphenylamine 4.9E-03 [ 4.96-03 R NA NA NA NA 1.0E-01 No NA
N-Propytbenzene NA NA NA NA 1.0E-02 N 1.0E-02 R 0.0E+00 Yes | 1.1E+04
"Oclahydro-1,3,5,7-Telranitro-1,3,5,7-1 etrazocine NA NA NA NA NA NA NA NA NA NA NA
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Table B-1. Toxicity Criteria for Chemicals of Interest in Soil
Former Benicla Arsenal, Benicla, Callfornia

o ——— e e —— — ]
Cancer Slope Cancer Siope Reference Reference ‘
Factor Factor Dose Dosa
Oral ) 1 inhalation Oral Inhalation Soli-to-Skin vF'
Chemical of Interest (mg/kg-day)" | source| (MI/kg-day)" | source| (mg/kg-day) | Source | (mg/kg-day) | Source| Absorption' | voc' | (mang)
Trans-1,3-Dichloropropene 1.0E-01 | 1.4E-02 | 3.0E-02 [ 5.7E-03 | 0.0E+00 Yes | 1.6E+03
Trichlorosthylene 1.1E-02 N 6.0E-03 N 8.0E-03 X 6.0E03 R 0.0E+00 Yes | 2.6E+03
Trichiorofluoromethane (Freon 11) NA NA NA NA 3.0E-01 “ 2.0E-01 H 0.0E+00 Yes | 1.3E+03
Vanadium NA NA NA NA 7.0E-03 H NA NA 0.0E+00 No NA
Vinyl Acetate NA NA NA NA 1.0E+00 H 5.7E-02 ] 0.0E+00 Yes | 4.8E+03
Vinyl Chloride 1.5E+00 I 3.1E-02 1 3.0E-03 i 2.9E-02 | 0.0E+00 Yes | 1.0E+03
Zinc NA NA NA NA 3.0E-01 1 NA NA 0.0E+00 No NA

NA = Not available

CA = Cal-Modified PRG as presented in USEPA (2000b).

| = USEPA (2001) Integrated Risk Information System as presented in USEPA (2000b).

H = USEPA (1997b) Heaith Effects Asseassment Summary Tables as presented in USEPA (2000b).
N = USEPA National Criteria Effects Assessment Office as presented in USEPA (2000b).

R = Route extrapolation as presented in USEPA (2000b).

X = Withdrawn by USEPA and under review as presented in USEPA (2000b).

! Based on definition of VOC in USEPA (2000b).

2 BSLs are based on the USEPA's intagrated Exposure Uptake Blokinetic Model and recommendations of USEPA’s Technical Review Workgroup.
¥ Endosulfan used as a sumrogate.

VF = Volatiliaztion factor for soil.
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APPENDIX C
CITY OF BENICIA ZONING MAP
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APPENDIX D
EXPOSURE PARAMETERS AND EQUATIONS
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Table D-1. Exposure Parameters Used to Develop Benicia Screening Levels for Soll
Former Benicia Arsenai, Benicia, Californla

Parameter Symbol Units Value Source
Target Risk TR unitiess 1.00E-06 -
Target Hazard Quotient THQ unitiess 1 .
ingestion Rate of So-Aduk Residsnt IASwix mp/day 100 1
Ingestion Rate of Soil-Child Resident IRScrus mgy/day 200 1
Age-Adjusted Ingestion Rate-Soll, Resident IFSyq | mg-yr/kg-day 114 21
Ingestion Rate of Soil-Commercial Worker IRS,, mg/day 50 1
Ingestion Rate of Sof-Construction/Utility Worker RSy mg/day 480 3
Exposed Surface Area-Soil Contact-Adult Resident SAasn o /day 5700 1
Exposed Surface Area-Soll Contact-Child Resident SAaug cm'/day 2800 1

o = =m am
2
|
§
g
¥

7
3
mg/omt” 0.07 1
Adherence Facior-Chikd AF gag mg/em” 0.2 1
Adherence Factor-Commercial Worker AF, mglcm” 0.2 1
Adherence Factor-Construction/Utility Worker AF oy mg/em” 0.51 3
Soil-to-Skin Absorption Factor ABS unitless CS 1
inhalation Rate-Aduft Resident IRAgn m'/day 20 1
Inhalation Rate-Child Resident IRAa m/day 10 1
IFog m-yr/kg-day 10.9 2,1

Age-Ad]ustad Inhalation Rate-Soils, Resident

- e | m -yr/kg-day 21 4
IRA, m/day 20 1
inhalation Rate-Construction/Utility Worker RAG m/day 20 3
Inhalation Rate-Open Space Visitor IRA, m'/day 20 4
' Exposure Frequency-Resident EF, days/year 350 1
Exposure Frequency-Commercial Worker EF, days/year 250 1
Exposure Frequency-Construction/Utility Worker EF e days/year 20 3
Exposure Frequency-Open Space Vistor EF, days/year 20 4
Exposure Duration-Adult Resident EDpse years 30 1
Exposure Duration-Child Resident —————————————— | EDgye—|—years 8 1
Exposure Duration-Commercial Worker ED,, years 25 1
I Exposure Duration-Construction/Utility Worker EDw years 7 3
Exposure Duration-Open Space Child Visitor ED,. years 1 4
Exposure Duration-Open Space Adult Visttor ED,. years 6 4
Averaging Time-Adult (Carcinogens) AT, days 25550 1
l Averaging Time-Adult Resiient (Noncarcinogens) ATnoe days 10850 EDpya X 365
Averaging Time-Child (Noncarcinogens) ATe days 2190 EDgipq X 365
Averaging Time-Commercial Worker (Noncarcinogens) AT oow days 9125 ED,, x 365
] Averaging Time-Construction Worker (Noncarcinogens) ATroon days 2555 ED,, x 355
' Averaging Time-Open Space Child Visitor (Noncarcinogens) AT o days 385 ED, x 385
Averaging Time-Open Space Adult Visitor (Noncarcinogens) AT o days 2190 ED,, x 365
Conversion Factor CF 1.E+06 -
Body Weight-Adult BWoae ko 70 1
l Body Weight-Child BW aug kg 15 1
Volatilization Factor VF m cS i
Particulate Emission Factor-Resident/Worker ) PEF m’lkg 1.32E409 1
l Particulate Emission Factor-Construction/Utiity Worker PEFoy 7Kg 1.44E+06 a3
= Particulate Emigeion Factor-Onen Snace Visltor PEF, m7kg 1.326408 4

TS WIS e § e TR Spmos YERELE

1 USEPA (2000b). USEPA Ragion 9 Preliminary Remediation Goals 2000 Update.

2 SEPA (1991b) Risk Assessment Guidance for Superfund. Part B, Development of Risk-based Preliminary Remediation Goals.
3 RWQCB (2001). Risk-Based Screening Levels for Impacied Soll and Goundwater.

4 Assumed a total exposure duration of 7 years for an individual from 6 to 12 years of age.

CS = Chemical-specific. See Table B-1.
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Table E-1. Benicla Screening Levels For Soll by Potential Exposure Scenario
Former Benicla Arsenal, Benicla, California

Commercialindustrial Workers | Construction/Utility Workers Residents' Aduit Child Open Space Aduft Open Child Open
Carcinogons | Noncarcinogens | Carcinogens | Noncarcinogens | Carcinogens Residents Reeldents Visitors' Space Vistors Space Visttors
(mgy/kg) (mg/kg) (mg/kg) (mgha) {mg/kg) Noncarcinogens | Noncarcinogens |  Carcinogens | Noncarcinogens |  Noncarcinogens

Chemical of Interest {(ing/g) {mg/kg) (mg/Ag) (mghg) (mghg)
1,1,1,2-Tetrachloroethane 7.0E+00 2.0E+03 2.5E+02 1.9E+04 3.0E400 1.4E408 4.9E+02 31E+02 2.5E404 5.4E+03
1,1,1-Trichioroethans NC 326403 NC 24E+04 NC 2.1E+03 6.4E402 NC 4.4E4+04 9.4E403
1,1,2,2-Tetrachiorosihane 9.1E-01 3.9E+03 3.2E+01 3.8E+04 3.8E-01 276403 9.8E402 4.0E+01 5.06+04 1.1E+04
1,1,2-Trichioroathans 1.9E+00 1.56+02 7.38401 1.6E+03 8.4E-01 1.1E+02 416401 896401 1.9€+03 426402
1,1-Dichiorosthene NC 2.1E403 NC 2.4E+04 NC 1.66+03 5.9E+02 NC 2.6E+04 5.8E+03
1,1-Dichioroothene 1.2E-01 6.7E+01 4.BE+00 B.2E402 5.4E-02 4,8E+01 206401 5.1E+00 856402 1.86402
1.2,3-Trichioropropane 3.1E03 3.9€401 1.36-01 ATE+02 1.4E-03 2.7E+01 1.2E401 1.3E-01 4.8E402 1.0E+02
1,2,4-Trichiorobenzene NC 7.6E+03 NC 2.3E+04 NC 4,0E403 8.5€402 NC 1.5E+05 336404
1.2 A-Trimethytbenzine NC 176402 NC 2.16+08 NC 126402 6.2E401 NC 2.1E+03 4.6E+02
1,2-Dibromo-3-Chioropropane 4.0E+00 8.9E+00 1.9E401 5.7E+01 4.5E-01 4,7E+00 1.5E+00 8.4E+03 © 92E+01 206401
1,2-Dibromosthans 4.8E-02 26E+00 3.06-01 2.7E+01 6.0E-03 1.8E+00 8.9E-01 7.3E400 3.4E+01 7.2E+00
1,2-Dichioroberzan NG S.3E+08 NC 3.6E+04 NC 2.3E+03 9.0E+02 NC 4.2E+04 9.0E+03
1,2-Dichiorosthane ' 7.6E-01 356401 3.1E+01 4AEH2 3.5E-01 25E+01 1.9E+01 336401 | 445402 9.4E4+01
1,2-Dichioropropane 7.7E-01 2.1E401 326401 2.5E+02 35E-01 1,5E+01 8.1E+00 3.9E+01 2.7E+02 §.7E6401
1,3,5 Trimethyibenzene NC 70E+:01 NC 8.7EM2 NC 5,0E+01 2,1E+03 NC 8.7E+02 1.9E402
1,3.5-Trinttrobenzene NC 26E+04 NC 4.9€404 NC 1.6E404 1.8E+03 NC 2.5E+09 5.4E408
1,3-Dichiorobenzens NG 526401 NC 5.2E+02 NC 3,6640% 1.3E+01 NG 8.7E402 1.4E402
1,3-Dinitrobenzene NC 8.8£401 NC 1.8E402 NC §.2E+401 8.1E+00 NC 8.4E+08 1.6E+08
14-Dichiorobenzene 8.1E+00 126304 2.8E40 BBEHM 3.4E+00 7.26403 1.6E+03 3.8E+02 1.9E405 4.1E404
2.3,7,8- Tetrachlorodiibenzo-p-Oioxdn 27€-06 [ 1.5E-04 ¢ 3.9E-08 c [ 5.3E+00 c c
2,3,7,8- Tetrachiorodibenzofuran 1.4E400 c 7.1E:02 c 6.8E-01 C c 8.2E+01 c c
2,45 Trichiorophenal NC 8.8E+04 NC 1.6EH5 NC 52E404 8.1E+03 NC 8.4E+09 1.8E409
2,4,6-Trichiorophenal 226402 c 156403 . c 4.4E:01 [ c 7.36407 c c
2,4,6-Trinitrotoluene: 8.2E+01 44E402 5.4E402 8.1E+2 1.6E401 266402 3.9E401 2.7E407 426407 0.0E+06
2,4-Dichiorophenol NC 2.6E403 NC 4.9E+03 NC 1.8E+03 1.8E+02 NC 2.5E+08 5.4E+07
2,4-Dimsthyiphenat NC 1.8E+04 NC 32E4 NC 1.0E+04 1.26403 NC 1.7E+08 3.6E+08
2,4-Dinitrophenol NC 1.8E+03 NC 326418 NC 1.0E403 1.2F402 NC 1.7E+08 3.6E+07
2,4-Dinitrotousne 3.6E400 | 1.BE+03 2.4E+01 3.26409 7.1E-01 1.06403 1.2E402 1.2€+08 1.7E+08 A6E+07
2,6-Dinftvotoluene 3.6E+00 c 2.4E401 c 7.1E-01 c c 1.2E+06 c c
2-Chioronaphthalene NC 2.7E+04 NG 1.4E+05 NC 1.7E+404 3.9E+03 NC 4.1E+05 8.8E+04
2-Chlorophenol NC 2.4E402 NC 2.5E408 NC 1.7E+02 6.3E+01 NC 3.1E+03 8.6E+02
2-Chiorotoluene NC 5.7E402 NC 6.3E+03 NC 4.0E+02 1.6E402 NC 7.2E403 1.5E+02
2-Methyiphenol NG 4.4E404 NC 8.1E+4 NC 2.8E+04 3.1E+03 NC 4.2E409 9.0E+06
2-Nitroaniline NC 5.0E401 NG 9.2E4N NC 9.0E401 3.5E400 NC 4.8E+06 1.0E406
2-Nitrotoluene NG 205403 NC 1.4E+404 NC 1.3E+03 3TEHR NC 286404 6.0E+03
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Table E-1. Benicia Screening Levels For Soll by Potential Exposure Scenario
Former Benicla Arsenal, Benicia, California

CommerciatAndustrial Workers ConstructionAtitity Workers | Residents’ Adutt Child Dpen Space Aduit Open Child Open
Corcinogens | Noncarcinogens | Carcinogens | Noncarcinogens | Carcinogens Reaidents Residents Visitors' Space Vistors Space Visitors
(mg/g) (mgh) (mg/kg) (mgig) {mg/g) Noncarcinogens | Noncarcinogens | Carcinogens | Noncarcinogens | Noncarcinogens
Cheenicel of interwet ‘ (mgg) (mohg) (mo'g) (mpho) {mghg)

Carbon Tetrachloride 5.2E-01 7.0E+00 2,1E4+01 8.4E+01 2.4E-01 5.06400 2.AE+00 2.3E401 8.8E+01 196401
Chiordane (Aipha) 1.1E+01 8.7E+02 8.06401 1.0E+03 1.6E+00 31E+02 3.5E401 2.3E406 1.7E+07 3.6E406
Chiordane (Gemma) 1.1E+01 6.7E+02 8.0E+01 1.0E+09 1.6E+00 316402 3.5E401 2.3E+08 1.TE+O7 3.6E+408
Chiorobenzene NC 5.4E+02 NC 8.1E+03 NC JE+02 1.5E402 NC 6.9E+03 1.5E403
Chiorosthane 6.56400 1.9E+04 2.8E+02 2.0E+06 3.0E+00 1.3E+04 5.0E408 28E+02 24E+05 5.2E+04
Chiorolorm 5.26-01 1.9E+00 2.9E+01 1.6E+01 24E-01 9.2E-01 3.9€-01 226401 1.6E401 3.5E+00
Chioromethans 2.7E+00 S.2E+02 1.1E402 6.5E+03 1.26+00 3.76+02 1.8E+02 1.1E+02 6.5E+03 1.4E403
Chromium, Total ABE+02 c 2.2E401 [o] 2.1E+02 (] C 1.9E+04 c c

Chryssne 2.8E+02 c 206403 [ BB+ c c SAE+05 c C

Cle-1,2-Dichioronthyiena NC 1.5E+02 NC 1.7E+08 NC 1.08+02 4.3E+01 NC 1.0E+00 4.0E+02
Cls-1,3-Dichioropropane 1.6E+00 4.TE+01 5.86+01 5.9E+02 7.06-01 34E+0 14E+01 7.1E401 5.96+02 1.3E402
Cobait NC 1.26+05 NC 1.8E+06i NG 4.4E+04 4.76+03 NC NA NA

Copper NC 7.8E+04 NC | 9.E404 NC 2.VE+04 2.9E403 NC NA NA

Cywnide NC 4.1E+04 NC 826404 NC 1.5E+04 1.8E+03 NC 726407 1.5E+07
Dibenz{a,h)anthracene 29601 o] 2.0E+00 c 82£-02 [+ c 2.66+05 c [+

Dibenzoturan NC 5.1E+03 NC 1.0E+04 NC 226403 2.89E+02 NG 1.7E+06 3.6E+04
Dibromochioromethane 2.7E400 1.8E+03 8.9E+01 1.5E+04 1.3E400 1.1E+03 3.8E+02 1.2E+02 2.1E+04 4.4E403
Dichiorodiftuoromethane NC 316402 NC 9.8E+03 NC 20€4+02 9.4E401 NC 3.8E+03 8.2E+02
Dieldrin 15601 4.4E+01 1.0E+00 8.1E+01 3.0E-02 2.6E+01 3.1E+00 5.0E+04 4.2E406 9.0E+05
Disthyl Phthalate NC 706406 NC 1.3E+06 NC 4.2E405 4.9E+04 NC 8.7E+10 1.4E+10
Dimathy! Phthalste NC 8.8E+08 NC 1.6E+07 NC 5.2€+068 6.1E406 NC BAE+11 1.8E+11
Di-n-Butyl Phthalate NC 20E+05 NC 26E+08 NC 7.9E+04 7.8E+03 NC BAE+09 1.8E+00
Di-n-Oclyliphthalate NC 1.8E404 NG 326404 NC 1.0E+04 1.2E+03 NC 176409 3.8E+08
Endosuifan (Alpha) NC 536403 NC 9.7E+08 NC 3 1E«03 3.7E+02 NC 5.0E+08 1.9E+08
Endosultan (Beta) NC 5.3E+03 . NC 9,76+ NC 3.1E+03 3.7E+02 NC 5.0E+08 1.1E+08
Endosulian Sultate NC 5.3E+09 NC 9.7E+08 NC 3.1E+03 376402 NC 6.06408 1,1E+08
Endrin NC 2.6E+02 NC 4.9E+02 NC 1.8E+02 1.86+01 NC 25E107 54E+06
Ethyl Methacrylate NC 7.0E+02 NC 8AE+03 NC 5.0E+02 2.1E+02 NC 8.6E+03 1.9€+03
Ethytbenzene NC 6.0E+03 NC B.0E+04 NC 4.1E+03 1.5E+03 NC 7.7E+04 1.6E+04
Fluoranthene NC 3.0E+04 NC 5.8E404 NG 1.96+04 23E403 NC 34E+00 7.26+08
Fliorene NC 3.3E+04 NC 9.2E+04 NC 1.7E+04 2.6E403 NC 7.0E4+05 156405
Gamma BHC (Lindane) 296400 4.0E+02 1.8E+01 6.3E+02 4,4E-01 1.9E402 2.1E+01 8.2E+05 256407 5.4E408
Heptachior 5.56-01 4.4E402 3.6E+00 8,1E+02 1.1E-01 2.5E+02 3.1E401 1.7E+05 426407 9.0E+08
Haptachior Epoxide 2.7E-01 1.1E+01 1.86400 21E+01 8.36-02 8.8E+00 7.9E-01 8.8E+04 1.1E+08 2.3E+05
Haxachiorobenzene 1.5E+00 7.0E+02 1.0E+01 1.3E+03 3.0E-01 426402 4.8E+01 5.0E+05 8.7E+07 1.4E407
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Table E-1. Benicla Screening Levels For Soll by Potential Exposure Scenario
Former Benlcla Arsenal, Benicia, California

| Commerciaiindustrial Workers Construction/Utility Workers Residents’ Adult Child OpenSpace |  Adult Open Chiid Opan
Carcinogens |  Noncarcinogens | Carcinogens | Noncarcinogens | Carcinogens Residents Residents Visitors' Space Vistors |  Space Visitors
{mg/kg) (mg/hg) {mg/g) {mghkg) (mg/kg) Nonciwrcinogens | Noncarcinogens | Carcinogens | Nonoarcinogens | Noncarcinogens

Cheniical of interest (mghg) (mo/kg) {mg/g) {mgAg) (mghy)
PCB-1260 (Arochior 1260} 1.0E+00 [ 7.0E+00 c 2.2E-01 c c 4.0E+05 c c
Pentachioraphencl 11E401 1.4E+04 8.6E+01 3.1E+04 2.0E400 1,1E404 © 14E+83 6.7E406 2,5E409 5.4E+08
Phenct "NC $.9E+05 NC 0.76405 NC A1E+05 3TE+04 NC 5.0E+10 1.1E+10
Pyrene NC 5.4E+04 NC 7.96404 NC 216404 236403 NC 5.9E+06 1.9€+08
Sec-Butyibenzene NC 426402 NC 44E+03 NC 296402 1.1E+02 NC 5.9+03 1.1E+03
Selenium NC 1.0E+04 NC 1.3E404 NC 3,7E+08 39640 NC NA NA
Siiver NC 1.0E404 NC 1.3E404 NC 3.7E+03 3.9E+02 NC NA NA
Styrene NC 206404 NC 1.8E405 NC 1.4E404 4.6E403 NC 2.7E+05 §.8E+04
Tort-Butyt Moty Ether 3.7E401 c 1.5E+03 c 1.7E401 c c 1.6E408 c c
Tert-Butyibenzene NC 5.0E+02 NC 5.26+03 NC S.5E+02 138402 NC 8.5E+03 1.4E403
Tetrachioroetiylens 1.9E401 1.7E403 342 126404 5.7E+00 1,1E403 336402 9.7E+02 2.3E404 5.0E+03
Thaktium NC 136402 NC 1.8E402 NC 486401 §.2E400 NC NA NA
Tin NC 1.2E+08 NG 1.6E408 NC 4.4E405 4.TE+04 NC NA NA
Toluene NC 2.0E+03 NC 2.4E404 NC 1.4E+03 5.0€402 NC 2.5E404 5.3E+03
Toxaphane 226400 c 1.5E+01 c 4.4E-01 c c 7.3E405 c c
TPH-Diesel Range Organice’ NC 1.0E402 NC 1.6E+04 NC 1.0E+02 NC NC NA NA
TPH-Gasoline Range Organics’ NC 1.0E+02 NC 1.6E+04 NC 1.06+02 NC NC NA NA
TPH-Residual Range Organics’ NC 1.0E403 NC 1.6E+04 NC 5.0E402 NC NC NA NA
Trane-1,2-Dichiccosthena NG 2.1E402 NG 266403 NC 156402 8.3E+01 NC 2.7E+03 5.8E+02
Trane-1,3-Dichioropropene 1.66400 4.7EA01 5.8E+01 S.9E+02 7.08-01 3.4E+01 1.4E401 7.1E401 5OEHR2 | 136402
Trichiorosthylane 8.1E+00 7.9€401 2.5E+02 9AE+0R2 2.86+00 5.6E401 236401 26402 9.9E+02 2.1E402
Trichiorofiuoromethine NC 196409 NG 1.6E+404 NC 9.1E+R2 396+ NC 1.6E+04 3.4E+03
Vanadium NC 1.4E404 NC 1.9E+04 NC 5.1E403 556402 NC NA NA
Vinyl Acetate NC 14E+0) NC 1.TE+04 NC 1.0E+03 436402 NC 1.7E+04 376403
Vimy Chioride 436501 1.5E+02 9.7E+00 1.5E+03 1.5E-01 1.0E+02 39E+01 2.0E+01 1.8E+03 4.1E+02
Zinc NC 8.1E405 NC 8.0E406 NC 2.26406 2.3E+04 NC NA NA

! aAge-adjustment far carcinogenic chimicats takes Into account both chitd and aduft soil exposures per USEPA (1991b) guidance.

? B3} ¢ for lead are based on the USEPA's Integrated Exposure Uptake Biokinetic Model and recommendations of USEPA's Technical Review Workgroup.
% BSLs for TPH from RWQCB, 2001. : .

Note: BSLs are basod on ingestion of soi, dermal contact with soll, and inhalation of dust particies and vapors.

NC = Chemical is a noncarcinogen. No BSL developed for cancer endpoint.

C = Chemical is a carcinogen. No BSL developed for noncancer endpoint.

NA = Not avallabis.
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~ APPENDIX F
EXAMPLE SOIL BSL CALCULATIONS FOR TRICHLOROETHENE
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Table F-1. Example Soll BSL Calculations for Trichioroethene
Former Benlcia Arsenal, Benicia, California

Chemical of Interest Commercialindustrial Workers
Carcinogens Noncarcinogens
(mg/kg) (mg/kg)
ITrichloroethviena 8.,1E400 7.9E+01

Carcinogenic Chemicals - Commercial/industrial Workers
Csail = (TR x BWadult x ATc) / (EFw x EDw [ (IRSw x CSFo / CF)
+ (SAw x AFw x ABS x CSFo/ CF) +{IRAw. x CSFi / PEF (or VF)) ])

Csoll = (1E-6 x 70kg x 25550d) / (250(d/yr) x 25yr [ (50(mg/d) x 1.1E-2(mg/kg-day)” / 1E6(mg/kg)
+ (3300(cm®/d) x 0.2(mglem’) x 0 x 1.1E-2(mg/kg-day) '/ 1E6(mg/kg))+ (20(m*/d) x 6E-3{mg/kg-day)™ / 2.6E3(m°kg)) 1)

Csoll = 6.1 mg/kg

Noncarcinogenic Chemicals - Commericalindustrial Workers
Csoil = (THQ x BWadult x ATnc-w ) / ( EFw x EDw | (1 / RfDo x IRSw / CF)
+ (1/RiDo x SAw x AFw x ABS / CF) + (1 / RfDi x IRAw / PEF (or VF)) ] )

Csoll = (1 x70kg x 9125d ) / ( 250(cyr) x 25yr [ (1 / 6E-3(mg/kg-day) x 50(mg/d) / 1E6(mg/kg))
+ (1/ 6E-3(mg/kg-day) x 3300(cm’/d) x 0.2(mg/cm?) x 0 / 1E6(mg/kg)}+ (1 / 6E-3(mg/kg-day) x 20(m*/day) / 2.6E3(m*/kg))) ]

Csoll =79 mg/kg






