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r. Barncy Chan agy

Alameda County Department of Environmental Health

1131 Harbor Bay Parkway, #250

Alameda, California 94502-6577

Subject: Addendum to the Report on the Annual Groundwater Monitoring and

Request for Closure at the Property Located at 3925 Alameda Avenue
Oakland, California
(EKT 980074.02)

Dear Mr. Chan:

Erler and Kalinowski, Inc. (“EKI”) is pleased to present this letter providing additional
information related to environmental conditions at 3925 Alameda Avenue Site, Oakland,
California (“Site”). This letter has been prepared on behalf of and for the sole benefit of
Smooke & Sons Investment Co. This letter provides the results of screening-level human
health risk calculations as requested by the Alameda County Department of
Environmental Health (“ACDEH”} during a telephone conversation with EKI on 21
August 2001.

The screening-level evaluation of human health risk presented herein examines potential
risks to a hypothetical future residential population based on the assumption that the Site
could theoretically be proposed for redevelopment for residential use at some future time.
This residential usc scenario was evaluated as required by the ACDEH in connection
with its review for closure of underground storage tanks previously removed from the
Site. Smooke & Sons Investment Co. does not plan to redevelopment the Site for
residential use and believes that it is very unlikely that the Site will ever be redeveloped
as residential property.

As discussed below, this report concludes with a request for Site closure based on
cxisting data, which indicate that 1) benzene concentrations in groundwater are stable or
decreasing, and 2) these concentrations are likely to attenuate over time. In addition, a
deed restriction is proposed to prevent unrestricted future development of the Site for
residential purposcs.

1. EVALUATION OF POTENTIAL HUMAN HEALTH RISKS

BKI previously submitted the Report on the Annual Groundwater Monitoring at the
Property Located at 3925 Alameda Avenue Site, Oakland, California (“Monitoring
Report™), dated 31 May 2001, to the ACDEH. The Monitoring Report provides the
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results of groundwater monitoring performed on 13 March 2001, which was the last of
the annual groundwater monitoring events required by the ACDEH.

Based on our 21 August 2001 conversation, EKI understands that, assuming future
industrial or commercial use of the Site, the ACDEH and the Regional Water Quality
Conirol Board, San Francisco Bay Region (“RWQCB”) have determined that no further
asscssment or cleanup is required at the Site prior to closure. However, we understand
that the ACDEH is considering whether closure approval should be conditioned on the
future usc of the Site remaining commercial or industrial. To further assess whether a
conditional closure is applicable to the Site, ACDEH requested that EKI evaluate the
potential human health risks resulting from residual benzene in soil and groundwater
considering the hypothetical future redevelopment of the Site for residential purposes.
This letter provides the results of EKI’s screening-level human health risk calculations
and includes:

. the spreadsheet and backup tables used to evaluate potential human health risk
from exposure to benzene volatilizing from soil inte indoor atr for a hypothetical
residential scenario; and

. the spreadsheet and backup tables used to evaluate potential human health risk
from exposure to benzene volatilizing from groundwater into indoor air for a
hypothetical residential scenario.

A table summarizing these estimated human health visks for future hypothetical
residential Site usc is also attached.

A description of the general methodology EKI employed for the screening human health
risk calculations and assaciated input parameters are presented below.

1.1 BACKGROUND

The potential human health risks assoctated with exposure to benzene-impacted soil and
groundwater were evaluated by Smith-Emery Geoservices (“SEG”) (SEG, 1997). In
addition, the potential human health risks associated with exposure to benzene-impacted
soil were evaluated for the Site by EKI (EKI, 1999). In these screening assessments, both
EKI and SEG asscssed the potential risk to individuals as a function of volatilization from
subsurface soil or groundwater sources into outdoor air for an industrial / commercial use
scenario. Residential scenarios were not evaluated because the current and likely future
use of the Site was considered to be industrial based on the current use of the Site and
surrounding area.

In this letter, EKI presents the results of a screening assessment of the potential risk to
individuals assuming a hypothetical, future residential seenario. This risk was calculated
assuming volatilization of benzene from subsurface soil and groundwater into indoor air.
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Vapor intrusion into indoor air was modeled using the updated version of the Johnson
and Ettinger (“J&E”) model (J&E, 1991; EPA, 2000) as adapted into a series of
spreadsheets by Environmental Quality Management, Tnc. (“EQM”), on behalf of the
United States Environmental Protection Agency (“U.S. EPA”) (EQM, 2000). The J&E
model is a screening level model that incorporates both convective and diffusive
mechanisms to estimate vapor transport from groundwater and soil into indoor spaces
located directly above or in close proximity to the source of contamination.

As described in the model user’s manual (EQM, 2000), the conceptual model underlying
the J&E model is a chemical vapor source located below the floor of an enclosed building
constructed with a basement or slab-on-grade. Molecular diffusion moves the volatilized
chemical from the subsurface to the zone of influence of the building, where convective
movement in vadose zone soil transports vapors through cracks, assumed to exist
between the foundation and slab floor. The convective effect is induced by negative
pressure within the building, presumed to be caused by wind and heating stack effects.

The J&E model is a one-dimensional analytical solution to convective and diffusive
transport into indoor air assuming a finite source for volatilization from soil and an
infinile source for volatilization from groundwater. Input parameters include saturated
and unsaturated zone soil properties, structural properties of the building, and chemical
and physical properties of the contaminant. EKI used Site-specific values, when
available, where noted. In the absence of Site-specific data, EKI used default values
included in the model. EKI used the J&E database of chemical and physical properties
included in the model. Input parameters in the model are summarized in Table 1.

1.2 POTENTIALLY EXPOSED POPULATION

Yor purposes of this screening evaluation, residential users comprise the hypothetical,
future population at the Site that is assumed to be exposed to benzene volatilizing from
groundwater and soil. This screening risk-assessment was developed for both child and
adult residential populations based upon their anticipated activity patterns (e.g., duration
of exposure, inhalation rates, etc.). U.S. EPA residential screening criteria for children
assume an cxposure duration of 6 years as a child plus 24 years as an adult. Exposure
assumptions are summarized in Table 2.

1.3 POTENTIAL EXPOSURE PATHWAYS

Unless otherwise indicated, the exposure assumptions used to calculate the potential risk
arc based on default values from U.S. EPA guidance. For residential populations, EKI
has assumed that the complete exposure pathway is limited to inbalation of vapors
volatilizing from groundwater or soil into buildings. EKI did not consider direct
cxposurc to benzene in groundwater through ingestion to be a complete exposure
pathway because the shallow groundwater at the Site 1s not used or likely to be used as a
potable supply. EKI also did not consider direct contact with soil or incidental ingestion

_pub
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of soil to be an exposure pathway. The soil contamination at the Site resulted from a
subsurface underground storage tank (“UST™) release, thus, the shallow soil, to which a
residential population might be exposed through dermal contact or ingestion, is not likely
to have been impacted by the release. Because of the nature and depth of the release, the
shallowest soil sample collected at the Site was from 6 feet below ground surface (“fi
bgs™) and benzene was detected in the soil at the concentration of 11 micrograms per
kilogram (“ug/kg”) (SEG, 1997).

1.4 REPRESENTATIVE CONCENTRATIONS OF BENZENE IN GROUNDWATER AND SOIL

As documented in Table 1 of the Monitoring Report (EKI, 2001), analytical results for
the groundwater samples collected from wells MW-1, MW-2, MW-3, and MW-4 in
March 2001 provide the most recent groundwater data for the Site. For the purposis of
this screening risk assessment, the arithmetic mean benzene concentration, which| was
calculated to be 1,500 micrograms per liter (“ug/L”), was used as the representative| Site
concentration (see Appendix A). In addition, for comparatlve purposes, the potent1al risk
for the child residential scenario was also calculated using the maximum benZene
concentration detected in groundwater at the Site in March 2001, which was 4,780 ug/L,

as a more conservative representative source concentration (see Appendix C). '

As documented in Appendix I of the SEG risk assessment (SEG, 1997), soil samples
were taken at multiple intervals at MW-4 in 1996, and several geoprobe samples were
taken throughout the Site. For the purposes of this risk assessment, the arithmetic mean
concentration of the SEG soil sample results was calculated to estimate the representative
Site concenfration of benzene in soil, which was 240 ug/kg (see Appendix B). For
comparison, the potential risk to a child in a residential population was aiso calculated
using that the maximum benzene concentration for soil samples collected by SEG (SEG,
1997), which was 1,300 ug/kg, as a more conservative representative residual
concentration (see Appendix D).

1.5 VOLATILIZATION FROM GROUNDWATER PATHWAY

The input parameters for the volatilization from groundwater scenario are shown in Table
1. The depth to the groundwater table was estimated to be 10 fi bgs, based on the most
recent groundwater monitoring data (EKI, 2001). The soil type was estimated based on
well boring logs and defauit J&E soil properties were assumed. As the type or size of
any potential future residential buildings is unknown, the J&E default building sizes and
structural propertics were used. The J&E input spreadsheets and results for the
volatilization from groundwater are included in Appendices A and C.

1.6 VOLATILIZATION ¥YROM SOIL PATHWAY

The input paramcters for the volatilization from soil scenario are shown in Table 1. The
same input parameters as those described for the volatilization for groundwater were used
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cxcepl that the depth to the benzene impacted subsurface soil was estimated to be 9 ft
bgs bascd on historical detections of residual benzene concentrations (SEG, 1997). The
J&E input spreadsheets and results for the volatilization from soil are included in
Appendices B and D.

1.7 HUMAN HEALTH TOXICITY VALUES

The two broad categories of adverse human health effects recognized in the assessment
of health risks are non-carcinogenic and carcinogenic effects. The non-carcinogenic and
carcinogenic toxicity values used in this screening risk assessment for benzene are
presented in Table 3.

Threshold levels for non-carcinogenic effects are expressed as reference doses (“RfDs”).
An RID, published in units of milligrams of chemical per kilogram of body weight per
day (“mg/kg-day”), reflects the maximum chemical dose level that must be exceeded
before adverse effects wonld be expected to occur, but generally incorporates a safety or
uncertainty factor of two or more orders of magnitude. This definition suggests that an
RID represents the maximum “safe” dosage of a chemical. A low RfD indicates a low
threshold dose level, and therefore a high chemical toxicity. Conversely, a chemical with
a higher RfD value is less toxic relative to chemicals having lower RfDs

The toxicily criteria that indicate the potential carcinogenicity of chemicals are
commonly called slope factors (“SFs”). U. S. EPA defines SFs as the “plausible upper-
bound estimates of the probability of a carcinogenic response per unit of chemical intake
over a lifetime” (U. S. EPA, 1989). Chemicals having a higher SF are believed to be
inherently more carcinogenic, 1.e., potent, than those with a lower SF. Benzene is
considered by U.S, EPA to be a Group A or known human carcinogen.

2. RESULTS OF HUMAN HEALTH RISK CALCULATIONS

The potential risks calculated in this screening level assessment based on a hypothetical
residential scenarto are shown in Table 4. The cumulative potential risk associated with
the mean concentration of benzene in groundwater (1,500 ug/L) and in soil (240 ug/kg)
was calculated to be 2x10” for an adult and 3x107” for a child assuming 30 year on-site
residency. The cumulative hazard index associated with these mean concentrations of
benzene in groundwater and soil was calculated to be 0.02 for an adult and 0.06 for a
child.

Also, as a more conservative scenario for comparison purposes, potential risks to a child
were calculated based on the maximum concentrations of benzene detected in recent
groundwater monitoring (4,780 ug/L) and historical soil sampling (1,300 ug/kg) at the
Site, The cumulative potential risk associated with the maximum concentrations of
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benzene in groundwater and soil was calculated to be 1x10™ for a child. The cumulative
hazard index was calculated to be 0.24 for a child resident.

For gencral reference, levels considered by U.S. EPA to be protective of public health are
risk icvels between 10° to 10 and hazard indices less than or equal to 1 (U.S. EPA,
1989).

3. SUMMARY AND REQUEST FOR CLOSURE

As discussed in the Monitoring Report, benzene concentrations detected in groundwater
al the Site appear to be stable or decreasing. It is likely that, through natural degradation
processcs, the benzene concentrations in groundwater will naturally attenuate to lower
concentrations over lime. Therefore, the potential risk level and hazard index under
futurc conditions is likely to be less than the levels calculated above, which are based on
cwrent data with the assumption of a continuous residual benzene concentration in
groundwater.

Given the current industrial nature of the Site and of the surrounding area, it is unlikely
that the Site will be redeveloped as a residential area. The Site is subject to an casement
located along the railroad spurs for vehicular ingress and egress from the adjacent
industrial property located at 411 High Street, Oakland, which would make it even more
difficult to change Site use to residential.

Based on our recent conversation, EKI understands that the ACDEH and RWQCB have
dctermined that no further assessment or cleanup is required prior to closure if Site use
remains industrial or commercial as is currently the case. We also understand that a deed
restriction to prevent unrestricted use of the Site for residential purposes would address
ACDEH’s concerns regarding potential future residential redevelopment of the Site. The
deed restriction would prevent the redevelopment of the Site for residential use unless the
ACDEH has been notified of such plans and has approved a Risk Management Plan for
the Site before construction takes place. The Risk Management Plan would include a site
health and safety plan for protection of construction and maintenance workers, soil
management protocols for handling of excavated soil, and other risk management
mcasures that may be appropriate given Site conditions at the time of the development.

On behalf of Smooke & Sons Investment Co., EKI requests that the ACDEH approve
closure of the Site subject to the recording of a deed restriction to prevent unrestricted
redevelopment of the Site for residential purposes. Environmental legal counsel for |
Smooke & Sons Investment Co. will prepare and submit the proposed deed restriction to
ACDEH shortly. Please inform us whether this approach for Site closure is acceptable.
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If you have any questions or wish to discuss these matters in greater detail, please call.
Very truly yours,

ERLER & KALINOWSKI, INC.

%jy—*\f\ ~7 %"JZ -

Steven G. Miller, P.E.
Project Engineer

ce: Richard Smooke, Smooke & Sons Investment Co.
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ERLER & KALINOWSKI, INC.

TABLE 1
INPUT PARAMETERS FOR SOIL AND GROUNDWATER VOLATILIZATION MODEL (a)
3925 Alameda Ave.
Oakland, California
Input Parameter Value Units EKI Source (b)

Benzene Soil Concentration 240~ uglkg Smith Emery Geosciences, 1997

Benzene Groundwater Concentration 1,500 <7 ug/L Erler & Kalinowski, 2001

Depth to Ton of Contamination Sotrce > Assumed that soil contamination occurred

P P 274 cm approximately 9 ft bgs based upon review of

m Soil available data.

Assumed that groundwater contamination
305 cm occurred approximately 10 ft bgs based upon
review of available data.

Depth to Top of Contamination Source
in Groundwater

Soil Type Silty Clay Based on review of well logs
Soil Temperature 20 me Based on review of well-purge logs (EKI, 2001).
Organic Carbon Fraction 0.01 Searbor! Esont | Best professional judgement (EK1, 2001),
Vapor Permeability L13E-09 cnt’ Estimated by the model (a) for silty clay.
Dry Bulk Density 1.7 v g/'cm3 Best professional judgement (EKI, 2001).
Total Soil Porosity 038 v | cm’cm’ | Estimated by the model (a) for silty clay.
Soil Water-filled Porosity 0.27. cm’fem® Estimated by the model (a) for silty clay.
Notes:

{a) The model employed by EKI is the 2001 update of the U.S. EPA's adaptation of the Johnson and
Lttinger, Heuristic Model for Predicting the Intrusion Rate of Contaminant Vapors Into Buildings,
Environmental Science and Technology, 1991, Vol. 25, The U.S. EPA model is documented in the
Users Guide for the Johnson and Etiinger (1991) Model for Subsurface Vapor Infrusion into
Buildings, prepared by Environmental Quality Management, Inc., Dec. 2000, on behalf of the
U.S. EPA.

{b) Unless otherwise indicated, default Johnson & Ettinger (1991) parameters were used.,

12/5/01
1isk tables Page L of 1 EKI(980074.02)
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TABLE 2
EXPOSURE ASSUMPTIONS USED TO CALCULATE RISK-BASED CLEANUP LEVELS
FOR THE RESIDENTIAL SCENARIO

3925 Alameda Ave.
Oakland, California
Residential Exposure
Soil Volatilization Inhalation Pathway Scenario Reference used by EKT for
Exposure Parameters Value Units Proposed Value ()

Body Weight (BW)
Adult 70 kg U.S. EPA, 1991
Child (0-6 years old) 15 kg U.S. EPA, 1991
X Duration (ED
Carcinogenic 70 years U.S. EPA, 1991
Adult Non-carcinogenic 30 years U.S. EPA, 1991
Child Non-carcinogenic (0-6 years old) 6 years U.S. EPA, 1997
Child Non-carcinogenic (6+ years old) 24 years U.S. EPA, 1997
4 re Frequency (BF 350 days/yr U.S. EPA, 1991
Averaging Time (AT)
Carcinogenic 30 years U.S. EPA, 1991
Adult Non-carcinogenic 30 years U.S. EPA, 1991
Child Non-carcinogenic (0-6 years old) 6 years U.S, EPA, 1997
Chiid Non-carcinogenic (6+ years old) 24 years 1.S. EPA, 1997

1 ion IR
Adult 20 m’/day U.S. EPA, 1997
Child {0-6 years old) 10 m’/day U.S. EPA, 1997
Note:

(a) References for exposure assumptions employed by EKI are as follows:
« U.S. EPA, 25 March 1991, Risk Assessment Guidance for Superfund, Volume 1.
Human Health Evaluation Manual, Supplemental Guidance, Standard Default
Exposure Factors, Interim Final, OSWER Directive 9285.6-03, U.S. Environmental
Proteciion Agency, Office of Solid Waste and Emergency Response,
< U.8. EPA, August 1997, Exposure Factors Handbook Volume I General Factors:
Principles and Applications , Office of Research and Development, EPA 600/P-95/002Fa.

12/5/01
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ERLER & KALINOWSKI, INC,
TABLE 3
PRELIMINARY CARCINOGENIC AND NON-CARCINOGENIC CHEMICAL-SPECIFIC TOXICITY VALUES
3925 Alameda Ave.
Oakland, Cahfornia

Carcinogenic Information Non-Carcinogenic Information */
Inhalation  Inhalatron Unit Reference
Slope Factor ~ Rusk Factor Weight-of- Oral Reference  Corncentration
(SE) (URF)) evidence | Dose (RTD,) (REC)
Benzene (me/kg-day)” {ug/m’)" Classification | (mg/kg-day) (mg/m’) Hazard Index Targets
: Cardiovascular system,
Adult Population 0.1 @ 0.000029 @XD ! A @ L® 0.06 9@ developrment; nervous system;
3 : fmmune system ®*
E ‘~ . Cardiovascular system;
Child Population (0-6 years) 0.1 @0 0.00010© ; A @0 - 0.06 @@ development; nervous system;
- ‘ immune system @
Notes:

(a) Sources for chemical toxicity data are as follows
(1) CalEPA, 1999a: California Environmental Protection Agency Office of Environmental Health Hazard Assessment, April 1999, Part If Technical
Support Document for Describing Available Cancer Potency Factors, updated March 2001.
(2) CalEPA, 1999b: California Environmental Protection Agency Office of Environmental Health Hazard Assessment, May 1999, Part IIT Technical
Support Document for the Determination of Noncancer Chronic Reference Exposure Levels, updated January 2001.

(b) A hyphen (--) mdicates that the data were not available.

(c) The URF was adjusted for a child assuming a body weight of 15 kg and an inhalation rate of 10 m’/day.

12/5/01
risk tables Page I of 1 EKI(A10022.00)



ERLER & KALINOWSKI, INC.

TARLE 4
CALCULATED HUMAN HEALTH RISK FOR HYPOTHETICAL RESIDENTIAL SCENARIO
3925 Alameda Ave.
Qakland, Califormia

Calculated Risk Based on the Mean Benzene Concentration

Groundwater ® Soil ™ Estimated Cumulative
Mean Benzene Mean Benzene
Exposed Concentration® ~ Hazard Concentration®”  Hazard Hazard
Population (ug/h) Index Risk (ng/kg) . Index Risk Index Risk
Adult 1,500 | 0013 9.9x10° 240 0010 ' 7.5x10° 0.023 2x10°
Child® 1,500 0040 | 23x10° 240 0.020 | 1.ix10° 0.060 3x10°

Calculated Risk Based on the Maximum Benzene Concentration

Groundwater @ Soil ® Estimated Cumulative

Max. Benzene | Max. Benzene | (

Exposed Cnncentration(ﬂ‘r Hazard | Concentration® | Hazard

! Hazard
Population {ug/l) Index Risk (ug/kg) Index ‘ Risk Index Risk
\ |
Child® 4,780 0.13 | 7.1x10” 1,300 011 | 6.1x10” 0.24 1x10%
Notes:

{a) See Appendices A and C for inputs to the Johnson & Ettinger Model (EPA, 2000) and the resulis.
(b) See Appendices B and D for inputs to the Johnson & Ettinger Model and the results.
{c} The risk to the child was estimated by summing the results caleulated for exposure from years 0-6 and 6-24.

{d) The mean concentration for benzene is the arithmetic average of the four groundwater well samples collected on 13 March 2001.
(e) The mean soil concentration for benzene is the arithmetic average as reported by Smith-Emery GeoServices (SEG,1997).

(f) The maximum benzene concentration is the maximum detected concentration from the sampling of four groundwater wells on 13 March 2001.

(g) The maximum soil concentration for benzene is the maximum conceniration as reported by Smith-Emery GeoSetvices (SEG, 1997).

12/5/01
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APPENDIX A
RESIDENTIAL SCENARIO « ADULT PCPULATION

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION {enter "X in "YES” box}

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
{enter "X™ 10 "YES" box and mitial groundwater conc. below)

ENTER ENTER
{rutial
Chemical groundwater
CAS No cone ,
{numbpers only, Cuwr
no gashes) {pgsL} Chemacal
71432 |l 1800 L Benzene l
ENTER ENTER ENTER ENTER
Depth
belaw grade Average
1o hottom Depth sotlf
of enclosed below grade 5C5 groungwater
space floor, to water table, soll type temperature,
L Lot directly above Ts
(15 or 200 cm) femn} water table °C
[ 15 | 3048 | sc i 20 ]
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
sCs vadose zone Vagdose 2one Vadese zone  Vadose zone
soill type soil vapor soll dry soii total soil water-friled
{used to estimate OR permeability, bulk density, porosity, porosity,
solf vapor K, pbv n" 8,"
perreability} iom? {gfom) furitiess) (em®fem®)
e
g | 1.7 INEE 0.26 ]

ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
nsk for quotient for time for 1me for Exposure Exposure
carcimogens,  noncarginogens,  carcinogens,  noncarcinogens,  duration, frequency,
TR THO AT ATye ED EF
{untless) {unitiess) {yrs) {yrs) {vrs) {days/yr)
1 CE-06 | 1 70 | 20 | 20 | 350 |

Used to caleulate nsk-based
groundwater concentrafion.

1ofd



APPENDIX A
RESIDENTIAL SCENARIO - ADULT POPULATION
Henry's Henry's Enthalpy of Crganic Pute
law consiant Taw ¢onstant vaporization at  Normal carbon companent Uit
Diffusivity  Diffusinty  at reference reference the normal boiling Crinical partitton water fisk Reference
mn e, Inwater,  iemperawgre, temperatdre,  boling pont, paint, temperature, coefficient,  solubility, factor, conc ,
D, D, H Ta AH,, Te Te Koe s URF RIC
{em’/s) fem®/s)  fatm-m”imol °Ch {cal/mol} K (8] fem®lg) me/ly  fegim®? tmgrm
| 8soe02 | ©.20E-06 | ©.5BE-03 | 23 ] 7,342 1353.24] 562.18 | 589E-01] 1.75E+03 | 2.9E05 | ®.0E-02 |
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APPENDIX A
RESIDENTIAL SCENARIO - ADULT POPULATION

Vadose Vadose zon  Vadose zone Vadose zone Vadose zone Total Agr-filled Water-filleg Floor-
Source- zone sail effactuve soill soil soil Thickness of porasity in parosity in pOroSIty IN wall
building air-filled total flug INtrinsic relative aw effective vapor capillary capilary capillary capiflary seam
separation, porosity, saturation, permeability, permaability, permeability, zone, zone, zone, zone, penmeter,
L 8," S, 3 ke ke Lo Pex Bpcr B e Keenes
(crm) em’iem®  (emlem®) {em?) {em?) {cm® {cmy tem®rem’} {emPrem’) tem’fom’} {em)
R c.120 [ 0571 [ 452610 | 0842 I 2.91E-1C 30.00 1 038 [ 0034 0.346 | 3844 |
Area of Captilary Total
enclosed Crack- Crack Enthalpy of Henry's taw Henry's law Vapor Vadose zone zone overall
Bldg. space 1o-total depth vaporization at constant at constant at vIsCcosity 8t effective effective effective
ventlaton below area below ave groundwater ave. groundwater ave. groundwater ave soll diffusion diffusion diffusion
rate, grade, rauo, grada, temperature, temperatwre, temperature, temperawie, coefficient, coetficent, coefficient,
Ciiding Ag n Zernet, A, 75 Hrg H'yg Hrs D"y Duﬂcz Du"'r
(em®/s) tem?) (unitless) {em) tcalimal) {atm-mfmol) tunitless) {g/cm-5) (em®/s) {em¥s} tom?/s)
[563E+04 | 9.24E+05 | 4.16E-04 | 15 8.018 4 41E-03 1 B3E-01 | 178604 [ 5.27E-04 [ 187E-05 [ 1.38E-04 |
Exponent of Infirnte
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective foundation ndoor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attenuation bidg. nsk Reference
length, length, conc., radus, into bldg . coefficient, crack, number, coefficignt, cone., factor, conc.,
Ls L Cieursa ok Quca peer Acrack exp(Pe’) o Couteng URF REC
{crn) {em) {pg/m™) {cm) {cm’/s) {em¥/s) {cm?) {unitless) {unitless} {ug/m®) {pg/m’’ {mg/m’}
[ 2888 | 15 2.76E+05 | 010 I 2.76E-01 5.27E-04 384E+02 | 7.42E+08 | Z.01E-08 §.285-01 | 2.9E-05 | B.0E02 |
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APPENDIX A
RESIDENTIAL SCENARIC - ADULT PCGPULATION

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS INCREMENTAL RISK CALCULATIONS
Incremenial Hazard
Indoor Indoor Aisk-pased Pure Finat risk from quotient
exposure exposure indoor component ndoor vapor from vaper
groundwater  groundwater exposure water exposuie ntrusion W nIrusion e
cone , cone, groundwater solubihty, groundwater indaor air, ndoor air,
carcinogen  NORCarcinogen cenc., s conc., carcinogen  noncartinogen
(J_j_g,n’l_} Ipait} {pg/L} {ng/L} {pg/L} lunitless) {unitiess)
[ NA | NA I NA ] NA I NA ! [ 8806 | 1.380z |

10f1



AFPENDIX A

RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)
CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter X" in YES® bow)

YES

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter %7 in YES™ box and tmitial groungwater cone  below)

ENTER ENTER
Initial
Chermical groundwater
CAS Mo conc,
{numbers only, Cu
no dashes) {ug/L) Chermical
[ 71432 I 150E+03 Benzene ]
ENTER ENTER ENTER ENTER
MORE Depth
+ below grade Average
to bottom Depth soil/
of enclosed below grade SCs groundwater
space floor, to water table, sotl type temperature,
Le Lt directly above Ts
{15 or 200 cm) (em) water table 0y
[ 15 | 3048 | s¢ 20
MORE
¥
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
8Cs vadose zone Vadose zone Vadose zone  Vadose zone
sail type soll vapor soll dry soil total  soll water-filled
(used to estimate OR permeathty, bulk density, parosity, porosity,
soil vapor k, Py’ n” 8,”
permeabilty) {em?) {glem?) (umtless)  (em*/em®
s¢ | i7 [ 038 ] 027 |
MORE
L2 ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
nsk for quotient for time for time for Exposure Exposure
carcinogens,  noncarcinogens, carcimogens, noncarcinogens, duration, frequency,
TR THQ AT ATne ED EF
{unitless) {unitless) {yrs) {vrs) {yrs) (days/yn)
1 0E-05 | 1 70 [ 5 i 5 | 350 1
Used to calculate nsk-based
groundwaier concentration

1af4
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APPENDIX A
RESIDENTIAL SCENARIO - CHILD POPULATICN ¢0-6 YEARS)
Henry's Henry's Enthalpy of Organic Pure
law constant law constant vaponzabon at Normal carbon  componernt Unit
Diffusenty  Diffusiaty  ab reference reference the normal halling Critical parfton water nsk Reference
In air, n water, temperature, temperature. boiling point,  point,  temperature, coefficient, solubilty. factor, cenc .,
D, D, H T- AH,, T: Ta K. s URF RIC
(cmf/sy  (em?/s) (atm-m’/mol  (°C) (cal/moly (K} °K) (em®/g)  Img/L)  Gua/md) (mg/m)
830E02 ] 9B0ED6 ! 556E.03 | 25 7342  [35324] 56216 | 58SE+01 | 175E+03 ] 10QE-04 | §0E-02 |
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APPENDIX A
RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)
Vadose adose zon  Vadose zane Vadose zone Vadose zone Total Aur-filled Water-filled Ftoor-
Source- zone soil effective sotl soil s01f Thickness of porosity in perosity in porosity in wall
building atr filled  fotal flud NS velate ar efiectve yapor capillary camilary capiliary capillary searm
separation, porosity,  saturation, permeabibity, permeability, permeablity, zone, z2one, zone, zone, pertmeter,
Lr By S K ks k, L. "z 8,.: Borez Xean
{cm) (emifem®) (em /em) (em? em®) (em? (em) fem/enm  (emifem’)  (emiremd (cm)
[ 2898 [ 0110 [ 088z [ 177E09 [ 0637 1 13E.09 | 3000 i 032 | 0 025 0355 | 3844 |}
Area of Camllary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zene overall
Bidg space to-total depth vaporizabion at constant at constant at viscosity at effective effective effective
ventilation below area below ave groundwater ave groundwater ave groundwater ave soll diffuston drffusion diffusien
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coeffictent,  coefficient,
Quiling By il Zeork AHrs Hys H' Hrs D‘ﬁv DE“:: o
em’/s) {em®  (umtless) (em) (cat/mol) {atm-m*/mol) (unrtless) (g/cmes) (cm*/s) {em®/s) (em®/s)
[ 563E+04 | 5 24E+05 | 4 16504 | 15 I 3,013 I 4 43E08 | 183601 | L7BE-04 | 3206E04 | L14GE05S | 1OJEO4 |
Exporent of Infinute
Average Crack equivalent source Infinite
Diffusion  Convechion  Source vapor effective foundation indgor source Unit
path path vapor Crack flow rate diffusion Area of Peclet attentuation bldg risk Reference
length, length, cone , radius, nte bldg , coefficient, crack, number, coefficient, cone,, factor, cone ,
La L, Ciource Ferack Qo Dok Acessk exp(Pe) o Coulzng URF RfC
{em) (em) (ugd 1) () (cr’/s) {em?/s) (em?) {umtless) {unitless} g/ o’y ug/mit  (mg/m®)
[ 2898 ] 15 [ 2 75E+05 | [ | 1 07E+00 | 3.96E-04 I 3 B4E+02 |~ 7 22E+45 450E06 | 126E+00 | 1OE-D4 | 6.0E-02 |
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AFPENDIX A

RESIDENTIAL SCENARIO - CHILD POPULATION (-6 TEARS)

RISK BASED GROUNDWATER CONCEMNTRATION CALCULATIONS

INCREMENTAL RISK CALCULATIONS

Incremental Hazard
Indoor Indoor Risk-based Fure Final nsk from quotient
exposure expasure indeor component indoor vapor from vapor
groundwater  groundwater eXposure water exposure intrusien to intrusion to
COnGC . conc , groundwater sojubility, groundwater indoar atr, indoor air,
Carcinogen  noncarcinogen cone , s ceng , carcinogen  noncarcinogen
Gg/L) (ug/L) (ng/L) (kg/L) fug/L) {unitless) {umtless)
NA | NA I NA [ 175E+06 | NA [TT1E05 | 2060z |

4 aof 4




APPERDIX A

RESIDENTIAL SCENARIO - CHILD PCPULTAICN (6-30 YEARS)

CALCULATE RISK BASED GRCUNDWATER CONCENTRATION (enter X" in YES" box)

YES

L1

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION

{enter "X 1n YES" box and initial groundwater cone below)

ENTER ENTER
Inutizl
Chemical groundwater
CAS No conc ,
{numkers only, Cy
no dashes) (ug/L) Chemical
[ 71432 ] 150E+03 ] Benzene |
‘ ENTER ENTER ENTER ENTER
MORE Depth
¥ | below grade Average
to bottom Depth soil/
of enclosed below grade SCS groundwater
space floor, to water table, soil type temperature,
Lr Lwr directly above Ts
(15 or 200 cm) (cm) water table [y
| 15 [ 304 8 | sc | 20
MORE
¥
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
sSCS vadoese zone Vadose zane Vadose zone  Vadose zone
soll type soll vapor soil dry scll total soll water-filled
(used to estimate OR permeability, bulk density, porosity, porosity,
sail vapor K, o’ n' 8,”
permaability) (em®) (g/cm®) {unitless) (em®/em®
sc | [ 1.7 [ os3s 027
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
risk for quotient for time for time for Exposure Exposure
careiogens, noncarcinogens,  carcinogens, noncarcnogens, duratian, frequency,
TR THQ AT AThs ED EF
{unitless) (unitless) (yrs) {yrs} {yrs) fdays/yr)
1.0E-06 | 1 70 ] 24 | 24 350

Used to calculate nsk-based
groundwalsr concentration
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APPENDIX A
RESIDENTIAL SCENARIC - CHILD POPULTAION (6-30 YEARS)
Henry's Hanry's Enthalpy of Qrganic Pure
law constant  [aw constant vapornization at Normal carbon componant Umit
Diffusnaity  Diffusanity st reference reference the normal beiling Critical partition water sk Reference
tn arr, inwater, temperature, temperature. boiling pomnt, point, temperature, coefficent,  solubihty, factar, soric ,
D, D H T= AH, . Te T, Ko 3 URF RiC
{emis) {em*/s}  (atm-m*/mal) Cy {e2l/ mol) K K {em™/g) g/l glmd) (mgdm?)
{ 880E-02 | 980E-06 | 55BFE03 | 25 | 7,342 [35324] 55216 | 589E+01 | 1 75E+03 | 23BE-05 | 60E02 |

2af4



APPENDIX A
RESIDENTIAL SCENARIC - CHILD POPULTAION (6-30 YEARS)

Vadose Vadosezon Vadose zone Vadose zone Vadose zone Total Air-filled Water filled Floor-
Source- zone soi elfectve soil soil sol Thickness of porosity in porosity in perosity in wall
burlding arr-filled total fluid intrinsic relatve atr effective vapor capillary capiliary capillary capiilary seam
separation, porosity, saturation, permeability, permeability, permeacility, Zore, zane, Zone, zZone, perimeter,
Lz 8" S. " K, k. L LS 8z B Koz
{em) em*lem®  (em/em®) (em?) (cm? (em? (cm) (em®/cm?) (em®/em®) e/ em®) tem)
[ 288 [ 0110 | ©&e2 | 177808 | 0637 I 113608 | 3000 [ 038 | 0025 [ 0355 | 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthaipy of Henry's faw Henry's law Vaper Vadose zone Zcne overall
Bldg space to-total depth vaportzation at constant at constant at viscosity at effective effective effective
ventilation below area below ave groundwater ave groundwater ave groundwater ave soll diffusion diffusion diffusion
rate, grade, ratic, grade, temperature, temperature, temperature, ternperature,  coefficent, coefficient, coefficient,
Quuridny Ag n Zorack AHyrs Hrs H'rg uTs o, o D™
(em’/s) (e (uritless) tem) (cal/mol) (atrm-m®/ mol) (unitless) (g/cm-s) (em?/s) {em?/s) (erm?/s)
[ 563E+04 § 924E+05 | 4 16E-04 ] 15 ] 8.019 i 4 41E-03 ] 1.83£.01 ] 178604 | 396E-04 | 146E05 | 107E04 |
Expenent of Infinite
Average Crack equivalent source Infinite
Diffusion Convection Source vapor effective feundation indoor source Urut
path path vapor Crack flow rate diffusion Area of Peclet attenuation bldg risk Reference
length, length, cone , radius, into bidg , coefficient, crack, number, coefficient, conc , factor, conc ,
k :
Ly Lp Caource Ferack Qs DEeE Agrack exp(Pe’) o Cbmldmz URF RIC
fcm) fcrm) {ug/m fem) (em®/s) (em?/s} (em?) (uritless) (unitless) (pg/ ) Gg/miyt  (mg/m®)
] 2898 | 15 | 275E+05 | 01ic i 1 O7E+00 | 3.96E-04 [ 3 B4E+02 [ 722E+45 | 459606 | 126E+0D0 | 29E-05 | 60E-02 |
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APPENDIX A
RESIDENTIAL SCENARIO - CEILD POPULTAION (6-30 YEARS)
RISK-BASED GROUNDWATER CONCENTRATION CALCULATIONS INCREMENTEL RISk CALCULATIONS
Incremental Hazard
Indoor Indeer Risk-based Pure Final risk from guotient
exposure axposure indoor companent indsor vapor from vaper
groundwater  groundwater exposure water exposure intrusion to mtrusion to
cene . conc , groundwater  solubility, groundwater indeor arr, ndaor arr,
carcfncgen mncarcmugeﬂ coie S carc Carcmagen noncarcrnogen
wmg/L) {ug/L}) {ug/L) {ug/L) (ug/L) (unitless) (unitless)
[T | NA T NA | 175E+06 | NA 1 [ 12605 | 20E02

MESSAGE SUMMARY BELOW.

4cf4



APPENDIX B

RESIDENTIAL SCENARIO - ADULT POPULATION

CALCULATE RISK-BASED SOIL CONCENTRATION (eriter W in YES™ box)

]

YES

OR

[ SL-SCREEN |

Version 2 3: 03/0

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION {enter X" in "ES” box and mitial soul

ENTER ENTER
lrutial
Chermical soll
CAS No cons
{numbers cnly, Cy
no dashes) {ug/kg) Chemical
[ 7ieE [ zdoeeez | Benzena 1
ENTER ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Vadose zone User-defined
to hottom Depth below Average SCS vadose zone
of enclozed grade fo top soil soll type soll vapar
space floor, of cantamination, temperature, | (used to estimate OR permeability,
Lr L Ts soll vapor k,
(15 0r 200 cm) {em) (€% nemeability) {em®
f 15 1 Tezdzz 20 sc | [ |
ENTER ENTER ENTER ENTER
MORE Vadose zong Vaduose zone Vadose zone Vadose zone
¥ soll dry soll total soll water-filled soil crganic
bulk density, porosity, norosity, carbon fraction,
o’ n’ By’ for”
(<] W o
(g/cm™) {urutless) {em/em®) (unitiess)
T 038 T 027 ] 001 ]
ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
¥ time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcimogens, NoncarcInogens,
AT ATwe ED EF TR THQ
{yrs) {yrs) {yrs) {days/yr) (unitless) {unitless)
{ 70 T 30 | 30 i 350 1008 | 1

Used to calculate risk-hased
sol concentration
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APPENDIX B
RESIDENTIAL SCENARIO - ADULT PCPULATION

Hanry's Henry's Enthalpy of Qrgame Pure
law constant  law constant  vaponzation at  Normal carbon somponent Unit Physical
Diffusvity Oiffusseily  at reference reference the normai Laihng Critieal partition water risk Reference state at
Inar, inwater, {emperature. temperature, bothng poing, pont, temperature, coeficient,  solubility, factor, cone soil
D, D. H Ta AH . Tz T- K., s URF RIC ternperature,
(em™s)  (em®/s) (stm m*/mal) (o {cal/ mol) ) (K lem™/g)  (mg/l)  ug/m) {meim) (SLG)

[g80e0z { 98006 | 5358E-63 | N EE T353p¢4] 58226 | 5898+01 | 1 75E+03 | 29605 | 60802 | L ]

2af4



APPENDIX B
RESIDENTIAL SCENARIO - ADULT POPULATIDN

Vadoss zone Vadose zone  Vadose 2one Vadose zona Vadose zore Flogr-
Source sotl effectve son! sail sorl wall Initial soit Bldg
bullding aw-illed total fld mtrinsic relatve air effective varor seam ccnsentrabion  venblation
separation, porosity. saturation,  permeability permeability, permeability, penmeter, used, rate,
L ea\ S’c k k‘[ k~ X:'::v Cs Q:‘ ol
¢em) tem¥em®y  (emfomy (e (em®) {em™ fem) {ugkg) {em/s)
[T2mg32 T G1ic [ oss2 | 177609 | 0637 [ 11308 T 3844 | 240E+02 | 5635+04 |
Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's faw Henry's law Vapor zone
space fo-total depth vaporization a constant at conctant at viscosity at effective Diffusion
below area below ave soul ave soil ave soi ave soil diffusien path
grade, ratio, grade, temperature, temperature, temperature, temperature, coeffreient, length,
Ag n Zorsek sH,rs Mg H's wrs i Ly
(cm®) (unitless) (cm) (cai/mot} {atm e’/ mal) (unitiess) {g/cm-s} (em/s) ({cm)

[[eo4E+05 | 416804 [ 15 [ 8019 | 441603 | 183601 | 178604 | 396E04 [ 25032 |

Exponent of irfinite
Averags Crack equivalent spurce Infinite
Cenvection  Soll-water Source vapor sifective foundation indoor seuree
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bidg
length, cosfficient, cone, radius, mte bldg coefficient, crack, numbe;’. coefficiant, cone,
CTAC
Lp Ks Cacuree Farack Qsan D Acracu exp(Pe} ) Chulaing
(cm) {em’/g) (ug/m% (e (cm®*/5) (em?/s) (em®) (unitiess) (umitless) (ug/m%)
[T 715 [ 589E-01 | 580E+04 ] 010 [ 1.07E+00 | ~ 396E04 |  384E+02_ | 7.22E+45 | 108ED5 | &2/E-0L |
Unit
nisk Reference
factor, ohe
URF RIC

we/my!  (mg/md)

[ 29805 | 60E02 |

3cf4



APPENDIX B
RESIDENTIAL SCENARIC - ADULT POPULATION

RISK-BASED SOIL CONCENTRATION CALCULATIONS INCREMENTAL RISK CALCULATIONS
incremental Hazard
Indoor Indoor Risk-based Final risk from quotent
exposure LXpOSUrs ndoor Sod indoor vapor fram vapor
seil solf exXposure saturation exposure intrusion te intrusion to
cone , cone soif cene soil indoor alr, indeor ar,
carcinogen  noncarcinogen cone , Cey conc, CArcINogen NCNCArcItogen
{ng/ k&) (ugf ka) {22/ kg) g/ kg) {wg/kg) {unitless) {urutless)

[ NA I NA [ Na ] 1336408 [ NA [ 7506 | 1o0EDZ |

4ofd



APPENDIX B
RESIOENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)

CALCULATE RISK EASED SOIL COMCENTRATION (enter " 1 ES™ bax) SL-SCREEN
Version 2 3. 03/01
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter ™ in "YES™ box and inthial sail cong below)

ENTER ENTER
Imitial
Chemical soll
CAS No cong,
(numbers only, G
no dashes) {ug/ kg) Chemical
[ 7132 | 24002 | Benzene |
ENTER ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Vadose zone User-defined
to bottom Depth below Average 5C8 vadose zone
of enclosed grade to top sotl soi type soil vapor
space floor, of contarmnabion,  temperature, | fused to eshmate OR vermeability,
Le L Ty soll vapor k,
(15 or 200 cm) (crm) ) permeability) {em?)
I 15 [ 27432 | 20 sc B |
ENTER ENTER ENTER ENTER
MORE Vadose zore Vadose zone Vadose zone Vadose zone
¥ saif dry sall total soll water-filled soll organic
bulk density, porosity, poresity, carbon fraction,
A v ¥ v
Pb n 8w foe
{g/cm®) (umitless) (em*/cm®) (unitiess)

[ 17 | 038 1T o027 T 001 ]

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
time fer time for Exposure Exposure risk for quotient for
carcinogens, NONCArCINOgens, duration, frequency, carcmogens, noncarcinogens,
ATg ATwg ED EF R THG
(yrs) (yrs) {yrs) {days/yr} (unitless) {unitless)
[ 70 T 5 ] [ [ 330 1.0E05 | 1

Used to calculate risk-based
END soil concgntration
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APPENDIX B
RESIDENTIAL SCENARIO - CHILD POPULATICN (0-6 YEARS)

Henry's Henry's Enthalpy of Qrganic Pure
faw constant  {aw constant  vaponzation at  Normal carbon camporent Urat Fhysical
Difusnety  Drffusnity  at reference reference the normal boilimg Critical partition water risk Reference state at
In atr, imwater, temperature, temperature, botling pomt. point,  temperature, coefficent,  solublity, factor, f==1 soif
0, D. H Ta AH, - T: Te Kas 3 URF BC {emperature,
(em®/s)  (em’/s)  (atm-m®/mal) €0 (cal/mal) ) ) (em™/g) (mg/l) ermty (mgim?d sla)

'880E02 [ 98008 | 5356E-03 | 25 [ 7342 [35324] 85216 582E=01 | 175e+03 1 10604 [ 6002 T L ]

20f4



APPENDIX B
RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)

Vadose zone Vadose zone Vadose zone Vadose zone Vadose zone Floor-
Source- soil effecive s sal so1f wall Imitiat soil Bldg
buriding air-filled total fluid intrinsic relative air effective vapor seam concantration  ventuation
separation, parosity, saturation,  permeabidity, permeabiiity, parmeatility, perimeter, used, rate,
L- 8; S k k 7 LS Kigee Ca Q. 2 5
ferm) {em*/emy  (cm*fem?) (emy {em?) fer) (cm) (g ®g} (ern®ss)
[ 25832 | 0110 | 0882 [ 17/E09 [ 0837 | 11308 ] 3844 | 240E+02 | S63E+04 |
Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone
space to-total depth vaporization a constant at constant at viscosity at effectve Diffusion
below area belaw ave sotl ave sorl ave. soi! ave sl diffuson path
grade, ratic, grade, temperature, temperature, temperature, temperature, coefficient, length,
Ag n Zonex aH, 75 Hrs H'rg wrs o, L
fem?) (unitless) {em) (cal/ mol} {atm-m*/mol) {unitless) {g/crm-s) {em?/s) {cm)
{924E+05 | 4 16£-04 | 15 [ 8019 | ~441F03 | 183r0L | 178664 | 396E04 | 25332 |
Exponent of Infirite
Average Crack equivalent source Infimite
Caornvection  Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Paclet attenuation bldg
length, cocfficient, eanc , radius, mteo bldg | c:cefflmeknt, crack, numbe;’, coefficient, cenc |
Lp Ka Csouroe Ferack Qsat Lo Acn?ck exp(Pe ) & Cb;mdmg
(cm) {em’fg) {vg/m3) (em) (em®fs) (cmi?/s) {em? {unitless) (unitless)  (ug/m%)
15 ] 58sE01 | 5.80E+04 | 010 | 107E+00 | 3GBE-04 | 384E+02 | 7 22E+45 108E-05 | & 27E-01 |
Unit
risk Reference
factor, cone,
URF RfC
pg/md!  (mg/m¥)

[ 1oEos | GoEG2 |
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APPERDIX B
RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)

RISK BASED SO CONCENTRATION CALCULATIONS INCREMENTAL RISK CALCULATIONS.
Incremental Hazard
Indoor Indeor Risk-based Final risk from quotient
exposure exposure indoor Sol mdoor VEpOr from vapor
satl soil exposure saturation exposure intrusion to intrusion to
cenc , cone, soil conc , soul \ndoor air, indeor arr,
Garcinogen  noncarcinogen conc, Loy cone . carcinogen nencarcinogen
g/ka) (ug/kg) (ug/ kg) (ug/kg) {ug/ kg (unitless) (uritless)
1} Na [ NA WA~ T133E+06 [ NA 1 [ s2E06 [ 10ECG2 |}

4cof 4



APPENDIX B
RESIDENTIAL SCENARIO - CHILD POPULATION (6-30 YEARS)

CALCULATE RISK SASED SO1L CONCENTRATION (znter ™" in "YES" box) SL-SCREEN
Version 2 3. 03/01
CR

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATION (enter X" m "YES" box and mitial soll cong below)

ENTER ENTER
Inital
Chemical soul
CAS No conc,
{numbers onfy, Cqy
no dashes) (ug/kg) Cherntcal
[ 71232 | 208202 | Benzene 1
ENTER ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Yadose zone User-defined
to bottom Depth below Average SCS vadose zone
of enclosed grade to top soif soif type soll vapor
space floor, of contamination, temperature, | (used to estimate OR permeability,
Le L Ts soll vapor kK,
(15 or 200 e} {omy °C) pemeability} (em?)
[ 15 [ 27a32 | 20 sC | {
ENTER ENTER ENTER ENTER
MORE Vadose zone Vadose zone Vadose zone Vadose zone
¥ soul dry soil total soif water-fifled soll crganic
bulk density, porosity, porosity, carbon fraction,
& \ W v
Py n By foo
(g/em®) (unitless) (em®/em’) (unitless)

L 17 ] 038 I o027 T o0l |

ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
¥ time for tirme for Exposure Exposure nsk for quotient for
carcinogens, noncarcinogens, duration, fraquency, carcinogens, nencarcinogens,
AT ATne ED EF TR THQ
(yrs) fyrs) tyrs) {days/yr) (unitless) (unitless)
3 N | 350 1cE05 | 1
Used to calculate risk-based
END 501| cohcentration
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APPENDIX B
RESIDENTIAL SCENARIO - CHILD POPULATION (6-30 YEARS)

Henry's Henry's Enthalpy of Organic Pure
law constant  law constant vaponzation at Normal carbon compornent Urat Physical
Diffusity  Diffusivity  at reference reference the normal boifing Critical partition water risk Relerance state at
n ar, inwater, temperature, temperature, boiling paint, point,  temperature, coeficient,  selubibty, factor, cohe, soil
0, O. H Ta AHL T T K. 5 URF RiC fernperature,
(em/s)  (em®ls)  {atm-m*/mol) (cy {cai/miol) () K {em®/g) (ma/l)  (ug/my (g/mT) (SLG)

[eece02 T 980E06 [ 556E03 | 25 7342  [35324[ Ge2lp | H89E+01 | 175E~03 [ 29E05 | 6OE0Z | L |

END
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APPENDIX B
RESIDENTIAL SCENARIO - CHILD POPULATION (6-30 YEARS)

Vadose zore Vadose zone Vadose zons Vadose zong Vadose zone Fioor-
Source- sorl effectve sail sonl sail wall Irntial saon Bidg
puitding ar-dilled total fluid inteinsic refative air effectve vapor seam ecneantrabion  venbilation
separation,  porosity, saturation.  permeabiity, permeability, permeabiity, perimeter, ussd, rate,
L- a,’ S k Ko K Kernoa Ca Qo 2
(e {z mifcmz) (cmE.’cm3) (cmz) (cmz) (cmz) {crm) {wa'kg) (cmsl's)
[ 25832 | 0110 | 0582 | 177808 | 0637 T 113808 | 3,644 | 240E+02 | 563E+04 |
Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Yapor 2one
space to-total depth vaporization a constant at canstant at viscosity at effective Diffusion
below area below ave soil ave. sod ave sarl ave soil diffuswen path
grade, ratio, grade, temperature, temperature, termperature, temperatyre, coefficient, length,
Ag m Lok aH,1s Hrs H'g hrg &, L.
em®  (unitiess) {em) {cal/mol) _ (@tmem’/mol) umtless) (g/cm-s) (em®/s) {em)
[Tg24r+05 | 4 16E-04 | 15 ] 8p1e | aslgoz ] 183601 ] 17804 | 396E04 | 35932 |
Exponent of [nfirute
Bverage Crack equivalent source Infirute
Convection  Soll-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bldg
length, cosfficient, cong , radius, inte bldg, coefficient, crack, nu mbe{, coeffieient, cenc,
Pyl
L Ka Caturce Forack Qseil pereet Acrack exp(Pe’) o Ceuyieing
(em) {era®/g) (ug/ (em) {cm’/s) (err?/s) {em®) (unitiess) (unitless) g/ )
™15 | 68sE-01 | 580E+04 | 010 |  1.07E+00 |  396E04 | 384E+D2 | 7 22E+45 | 108E-08 | 627E-01 ]
Uit
risk Reference
factor, cone,
URF RfC

Qg/m¥y  (mg/m?)

[ 29E-05 [ 8002 |
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APPENDIX B
KRESIDENTIAL SCEXARIO - CHILD POPULATION (6-3C YEARS)

RISK-BASED SOl CONCENTRATION CALCULATIONS INCREMENTAL RISK CALCULATIOMS

Ineremental Hazard
Indoor Indaor Risk-based Final risk frem quohient

exposure exposure indgor Setl ndoor vapor from vapar

soil soil exposure saturation exposure intrusion to mtrusion to

canc , canc., soil €ane . soil indeor air, indoar air,

carcinogen  noncarcinogen cone , Cea conc., carctnogen noncarcinogen
{ug/kg) (eg/ %) {ug/ kg) (up/ k) {ug/kg) (umtless) (unitless)
[ NA NA ] MNA ] 133E+06 | NA ] ™ 60E06 ] 10602 1
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APPENDIX C
RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)

CALCULATE RISK-BASED GROUNDWATER CONCENTRATION (enter "™ in *YES® box)

YES

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER CONCENTRATION
(enter K10 "YES" box and imtial groundwater cone below)

GW.SCREEN

Versicn 2 3 03/0

ENTER ENTER
Tmitsaf
Chemical groundwater
CAS No cene ,
(numbers only, Cy
no dashes) (pg/L) Chermica)
[ 71432 | av8E+03 [ Benzene |
ENTER ENTER ENTER ENTER
MCRE Depth
¥ bejow grade Average
to bottom Depth soll/
of enclosed below grade SCS groundwater
space floor, to water table, soil type temperature,
Le L directly above Ts
(15 or 200 ¢m) {cm) water table ()
N 15 | 3048 | T 20 1
MORE
L2
ENTER ENTER
Vadase zone User-defined ENTER ENTER ENTER
5CS vadose zone Vadoze zone Vadose zone  Vadose zone
soll type soil vapor soll dry soll total  sol water-filled
(used o estimate OR permeability, bulk density, parosity, porosity,
soil vapor Ky a” n 8
pemezbikty) {em®) (g/cm® (unitiess) (cm®/cm®)
' sc I 17 [ o038 | 027 |
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
nsk for gquotient for time for time for Exposure Exposure
carcimogens,  honcarcinogens,  cartimogens, nencarcihogens, duration, fraquency,
TR THQ ATe ATye ED EF
{unitless) {unitless) {yrs) (yrs) (yrs) (days/yr)
10805 | 1 o] 5 A A

Used to caleulate nsk-based
groundwater concentration

1efd



APPENDIX C
RESIDENTIAL SCENARID - CHILD POPULATION (0-6 YEARS)
Heary's Henry's Enthalpy of Organic Pure
law constant law constant vaponzation at Normal carbon componeant Umnit
Diitussity  Diffusiity  at reference  reference the normal  baifing Cntical partitron water nsk Reference
narnr, inwater, temperature, temperature. bothing point,  point, temperature, coefficient.  sclubility,  factor, cone
D, .. A T AHye T T K. 3 URF RIC
{em®/s)  (em/s) (am-mi/mal  (C) (cal/mei) () £H) em™g)  tmg/l)  (ugimdt (made’)

[ 830E02[ 980E-06] 556E03 | 25 i

7,342 [35324] 56216 | 58%E+01 | 175603 10E-04 [ 60E0Q2 |

2af4



AFFENDIX C

RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)

Vadose adose zon Vadose zone Vadose zone Vadose zone Total Arrfilled Water filled Ficor
Source- zone solf effective sotf sotll s01( Thickness of porasity 1n poresity in porosity In wafl
bullding arfilled  total fluid ntrinsic relative air effective vapor capdiary capillary capillary capillary seam
separation, porostty,  saturabon, permeabihty, permeability, permeability, Zone, z2cne, zane, 2ohe, perimetar,
L N S k Keg K, Lo flg 8,2 . Xirpen
(em) femifem? (em/em?) (er?) (em® {em® (em) emifem®  emilem® emifemd) (em)
[ 2888 | ©01i0 | 0582 [ 17709 | 0637 { 113609 | 3000 [ 038 [ 0025 | 0355 [ 3844 |
Area of Capillary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone zone overall
Bldg space to-tetal depth vaponzation at constant at censtant at viscosity at effective effective effective
ventilation below area below ave groundwater ave groundwater ave groundwater ave soll diffusion diffusicn diffusion
rate, grade, ratio, grade, temperature, termperature, temperature,  temperature, coefficient, coefficent,  coefficient,
Qe Az 7 Zoraek AH,1g Heg Hs TS Deﬁv 0% Dt
{ern/s) (em®  (umtless) {crm) (cal/mal) {atm-m*/mol) (umtless) (g/em-s) {em?/s) {em?/s) {em’/s)
[563c+04 | 9 24E+05 | 4 16E.04 | 15 [ 80ls | 441608 T  183E01 | 178C04% | 366608 | 14B6E05 [ 1G7E-04 |
Expsnent of Infirute
Average Crack equvalent source Infinite
Diffusion Convection  Source yapor effective foundation indoer soyrce Uit
path path vapor Crack fiow rate diffusion Area of Peclet attenuation bldg sk Reference
ength, Jength, conc , radius, into bldg . coefhoent, crack, number, coefficient, conc., factor, coneg ,
b L Conunce emat Qo o Byrack axp(Pe) a Covigrg URE RIC
(em) (cm) (ug/m®) {ctm) (ern/s) {em?/s) (er) (unitless) {unitiess) (pe/r) e/mY)t  (mg/mD
[ 288 T 15 B77E+05] 070 [~ T10O78+00 [ 306E04 | 3B4E+02 | 7 22E+45 | 459E06 | 403F+00 | T10E-04 [ 60E-02 |
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APPENDIX C

RESIDENTIAL SCENARIQ - CHILD POPULATION (0-6 YEARS)

RISK-BASED GROUNDWATER CONCENTRATION CALCULATIDNS

Indoor Indoor Risk-based Pure final
2Xposure exposure indpor componznt mdpor
greundwater  groundwater expasure water EXposure
cone , conc , groundwater solubihly, groundwater
carcinogen  noncarcinogen conc , S conc,
fug/ L) ) (hg/L) (na/Ly /L)

INCREMENTAL RISK CALCULATIONS:

Incrementai Hazard
nsk from quotrient
yaApeT from vapor
intrusion to intrusion to
mdoor ar. indoar alr,
carcinogen  MONCAarcinogen
(unitless) {unitiess)

A NA T WA 11756406 | NE 1

[ 33605 | 6a4c0z2 |

dofd




APPENDIX C

RESIDENTIAL SCENARIO - CHILD POPULATION (6-30 YEARS)

CALCULATE RISK BASED GROUNDWATER CONCENTRATION (enter X 10 "fES” box)

YES

OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL GROUNDWATER COMNCENTRATION
(enter X" in YES® box and imebial groundwater cone below)

ENTER ENTER
Lential
Chemical groundwater
CAS No conc ,
(numbers only, Cw
no dashes) (ug/L) Chemical
T 71432 [ a7BE+03 | Benzene ]
ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Average
to bottom Depth soll/
of enclosed below grade SCS groundwater
space floor, to water table, soll type tempersture,
Lr Lt directly above Ts
(15 or 200 cm) (cm) water table 0
[ 15 ] 3048 T sc | 20 ]
MORE
¥
ENTER ENTER
Vadose zone User-defined ENTER ENTER ENTER
SCS vadose zone Vadose zone Vadose zone  Vadose zone
saul type soil vapor soil dry sarl total sonl water-filled
{used to estimate OR permeability, bulk density, porosity, porosity,
soil vapor K . n’ B,
permeability) {erm®) (g/cm’) {unitiess) (em¥/em®
st 1 [ 17 038 027 ]
MORE
¥ ENTER ENTER ENTER ENTER ENTER ENTER
Target Target hazard Averaging Averaging
nsk for quotient for time for fime for Exposure Exposure
carcinogens, NONCArcINegens,  CaTCINGEens, NONCATCINNEENS, duration, frequency,
TR THQ ATe ATue ED EF
(unitless) {untless) {yrs) {yrs) (yrs) (days/yr)
0 10806 [ 1 70 T 24 I 2% 350 ]

Used to calcuiate nek-bassd
groundwater concentration
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APPENDIX C
RESIDENTIAL SCENARIC - CHILD POPULATION {6-30 YEARS}
Henry's Henry's Ernthalpy of Crgame Pure
law constant  law constant  vaperization at  Nermal carban companant Unit
Didfuswity  Diffusivity  at reference reference the normal bailing Critizal partition water risk Beference
narr, mwater,  temperature, temperature,  boiling point, point,  temperature, ceefficient,  solubihty, facter, cene,
D, Du H T AH Tz Te K. S URF RIC
(emiisy  {emi/s)  {atm-m*/mel) 4% {cal/ mal) K} (K) (em*/g) (mgfl)  (ug/m9):  (mg/m?)
[ 880E02] 980E06 )] 5803 | 25 ] 7362  [35324] 56216 | 589E+D1 | 175E-03 | 2GE-05 | BOE-0Z |
END
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APPENDIX C
RESIDENTIAL SCENARIC - CHILD POPULATION (6-30 YEARS)

Vadose Vadose zon Vadose zone Vadose zone Vadose zone Total Air-tilled Water-filled Flagr-
Source- zone soi effectve soil soil soil Thickness of porosity th porosity in porasity i wall
buddming aw-filed total flud intrinsic relatwve air effectve vapor capitlary capillary capilary capillary seam
separation, porosity,  saturation, parmeability, parmeability, permeabtlity, zone, zone, 2cne, zone, pertmeter,
L 8:‘; S'c K k’z k, L:.: N: 62z Bz x:'::(
(cm) (.:ma.f em®) (cmal cms) (cmz) (cm:’) (sz) (cm) [cmalcmi) (cm3/cm:) (cm3/’ cm3) fem)
[28a8 [ 0310 | 03582 ] 177E-C9 0637 [ 1T13Eece T 3000 | 03§ [ Q0025 | 038 | 3844 |
Area of Capiliary Total
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor Vadose zone Zone overall
Bidg space to-total depth vaporization at constant at constant at viscosity at effective effective effective
venhlation below area below ave. groundwsater ave groundwater ave groundwater ave soll diffusion diffusion diffusion
rate, grade, ratio, grade, temperature, temperature, temperature, temperature, coefficient, coefficient, coefficient,
Cowiding Ag n Zimze AH, 55 s H'rg prs D™ D™ D
{em®/s) {em® {unitess) (cm) (cal/ mel} (atm-m®/mol) (unitless) {g/cm-5) {em?/s) (em¥/s) (cm?/s)
[ 563E+04 | 924E+05 [ 4 16E-04 [ 15 ] 8,019 T 4403 | 183E01 [ 178604 | 386EDR4 | 146E06 [ 1C7E-04 |
Exponent of Infinite
Average Crack equwalent source infintte
Diffusion Corvection Source vapor effective foundation Indoor source Unit
path path vapor Crack flow rate diffusien Area of Peclet attenuation bldg nsk Reference
length, length, conc., radius, nto pldg, cogfficient, crack, nymber, caefficient, cone, factor, cone ,
X f
Ly Lu Cseurce Ferack Qsal [ Acrck exp(Pe) o Cbuﬂdmg URF RfC
(em) (em) g/ m? (cm) (cm®/s) (cm®/s) {em® {unitless) (unitless) wem®  pgmdl (mg/m)
[ eseg T 15 [877e#05] 010 ] 107E+00 | 306E04 | 384E+02 | F22FE+45 | 4.59E06 | 403E+00 | 29E05 | 6&O0E02 |
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APFENDIX C
RESIDENTIAL SCENARIQ - CHILD POPULATION (6-30 YEARS)
RISK BASED GROUNDWATER CONCENTRATION CALCULATIONS. [NCREMENTAL RISK CALCULATIONS
Incremental Hazard
Indaor Indgor Risk-based Pure Final risk from quatant
exposure exposure ndoor companent indoor vapor from vapor
groundwater  groundwater axposure water exposure ntrusion to ntrusion ta
conc , conc , groundwaler solubility, groundwater indioor arr, indoor air,
carcinogen  noncarcinogen cone . 5 cone , carcinogen  noncarcinogen
{g/L) wg/L) (ug/L) (ug/L) wg/L) {unitless) {unitiess)
! A T NA I NA [ 175E+06 ] NA 1 [ 38r05 | 64EG2 ]
MESSAGE SUMMARY BELOW

40fd4



APPENDIX D
RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)

SL-SCREEN

Version 2 3. 03/C1

CALCULATE RISK BASED SOIL CONCENTRATION {enter 70 in YES® box)

L1

OR
CALCULATE INCREMENTAL RISKS FROM ACTUAL SQIL CONCENTRATION {enter "X* 1n YES® box and initial soil cone below)

YES

ENTER ENTER
initial
Chemcal soll
CAS No cone ,
(numbers only, Cq
ne dashes) {ug/kg) Chemical
; 71432 | 130E+03 Benzene |
ENTER ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade Vadose zone User-defined
to bottom Depth below Average sCS vadose zone
of enclosed grade to top soil sall type soll vapor
space floor,  of contaminatian,  temperature, | (Used to estimate OR permeability,
Lr Ly Ts sorl vapor k,
{15 or 200 cm) (cm) (°C) permeabilily) em?)
15 ! 27432 | 20 s¢ |
ENTER ENTER ENTER ENTER
Vadose zone Vadose zone Vadose zone Vadaose zone
soll dry soll total soil water-flled soll organic
bulk density, poro&lty. porosity, carbon fraction,
pe* n &' e
(g/cm®) (unitless) (em’fermd) (umtless)
[ 17 | 038 | 0327 I 001
ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
¥ time for time for Exposure Exposure risk for quotient for
carcinogens, noncarcinogens, duration, frequency, carcinegens, noncarcinogens,
ATg ATne ED EF TR THQ
(yrs) {yrs) (¥75) (ays/yr) funitfess) (uritiess)
70 ] 8 I [ 1 33 10E-05 | 1
Used to calculate risk-based
END so1l concentration
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APPENDIX D
RESIDENTIAL SCENARIO - CHILD POPULATION {0-6 YEARS)

Henry's Henry's Enthalpy of Qrganig Pure
law eonstant  law constant  vaponzatioh at  Mormal carbon cemponent Umt Physical
Ciffusnity  Diffuswity  at relerence refarence the narmal boiling Critical parition water risk Feferance state at
inar, inwater, temperature, temperature, baoling point, pomnt, temperature, ceefficent,  solubility, factor, canc , 361}
D, D.. H T AH, Te T Kes s URF RIC tamperature,
(cm®/s)  {em®/s)  (atm m¥/mol) %) {cal/mol) Ky (K) (em*/g) (mz/L)  Gp/mD) (mg/m) (3LE)
[ B80E-02 | 98QECE | 556803 | 25 | 7.342 [35324] 56216 | 589F+01 | 1 756+03 | 10804 | 60602 | L]

20f4



APPENDIX D
RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)

Vadase zone Vadose zone Vadose zone Vadose Zone Vadose zone Floor.
Securce: sGif effective 501 sol soil wall Inibeasl ol Bldg
bullding air-filled total fluid INtrinsic relatve arr effective vapor seam concentration  ventifation
separation,  Poresity, saturation,  permeability, permeability, permeabifity. permeter. used, rate,
L- 5:" S. ke kg R, Koz Gz Q. ¢ "
ey | (ewifem’y  (emem  (em?) ey (em®) (em) fug k) (em®/s)
[T2se32 T 0110 0582 | 177E08 | 0637 I 11309 | 3.844 | 130E+03 | 563E+04
Area of Vadose
enclosed Crack- Crack Enthalpy of Henry's law Henry's law Vapor zone
space to-total depth vaporization a constant at constant at viscosity at effective Oiffuston
below area below ave soi ave soll ave. soil ave soil diffusian path
grade, ratio, grade, temperature, temperatuyre, temperature, temperature, coefficient, length,
Ag m Zoaea L Hrs His s D™, Ly
{ern®) (uritless) {erm) (cal/ mol) (atm-m*/mol) (unitiess) {g/cm-s} (cm?/s) {cm)
9 24E+05 [ 4.16E-04 | 15 [ 8pie [ 441E03 | 1.83E-01 | 178604 1 39604 | 25932
Exponent of Infintte
Average Crack equivalent source infinite
Corwection  Soll-water Source vapor effective foeundation indoor source
path pariition vapor Crack flow rate diffusion Area of Peclet attenuation bldg
length, coofficient, cone, radius, inte bldg , coefflclint, crack, nu mbe:’. caeffieient, conc,
[ Kq Csouree Feeack Qsoi ere Acrack exp(Pe) o Crutding
(cm) {cm®/g) (ng/m®) (e} {em®/s) (em?/s) (em®) (unitless) (unitless) (ug/m)
[ 15 [ s8oE.01 | 314E+05 | 010 1 1 07E+00 [ 3 96E.04 [ 3 84E+02 | 722E+45 [ 1.08E-05 | 3.39F+00 |

Unit
risk Reference
factor, cene,
URF RiC
gfmit (maim®)
[ 10E04 | 80E02 |
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APPENDIX O
RESIDENTIAL SCENARIO - CHILD POPULATION (0-6 YEARS)

RISK-BASED SOIL CONCENTRATION CALCULATIONS INCREMENTAL RISK CALCULATIONS.
Incremental Hazard
Indloor Indeor Risk-based Finat risk from quetent
exposure expasure ndoor Sail mdoar vapor from vapor
sotl soil exposUre saturation exposure imtrusicn to intrusion to
conc , cone, so1l cons ., soil indeer air, indocr arr,
Carcinogen  noNCarcinogen cone, Con cone , carcinogen nOTCAFCINCEeEN
{ug/ka) (eg/ k) (ug/ ke) (ug/ka) (ug/ka) (urutless) (umtiess)
[ | NA ! NA T 133E+06 [ MNA [ 28E05 | 5402 |

4aof4



APPENDIX D

RESIDENTIAL SCENARIO - CHILD POPULTAICN (6-30 YEARS)

CALCULATE RISK BASED $OIL CONCENTRATION (enter *X™in YES™ bax}

YES
OR

CALCULATE INCREMENTAL RISKS FROM ACTUAL SOIL CONCENTRATICN (enter X" 1n YES® box and initial soil conc helow)

I

SL-SCREEN [

Version 2 3. 03/01

ENTER ENTER
Initsal
Chernical soill
CAS No cene,
(numbers only, Cr
no dashes) (ug/ ke) Chemical
I Jis32 ] 13003 ] Benzenz ]
) ENTER ENTER ENTER ENTER ENTER
MORE Depth
¥ below grade VYadose zone User-defined
to bottom Depth below Average SCS vadose zohe
of enclosed grade o top sotl soi! type sail vapor
space floor, of contarmimation,  termperature, | (used to estimate OR permeability,
Le " Ts soll vapor Ky
(15 or 200 cm) (cm) °C) parmeabiiity) (em®)
[ s ] 27432 ] 20 sc ]
ENTER ENTER ENTER ENTER
MORE Vadose zone Vadose zone Vadose zone Vadase zone
+ soll dry soil total soll water-filled soil organic
bulk density, porosity, porosity, carbon fraction,
& n 8 v £
Pb W oc
{g/em) {unitless) {em®/em®) (unitless)
f 17 | 038 | 027 001 ]
ENTER ENTER ENTER ENTER ENTER ENTER
MORE Averaging Averaging Target Target hazard
¥ time for time for Exposure Exposure risk for quotient for
careinogens, nencarcinogens, duration, frequency, carcinogens, nencarcinogens,
ATg AT ED EF TR THQ
(yrs) {yrs) fyrs) {days/yr) {unitiess) {unitless)
[ 76 { 24 i 24 | 350 10E-05 | 1

Used to calculate nsk-based
sol! concentration.
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APPENDIX D
RESIDENTIAL SCENARIC - CHILD POPULTAION (6-30 YEARS)
Henry's Henry's Enthalpy of Orgamc Pure
law constant  law constant  vaponzation at  Normal carbon component Uit Physical
Difusity  Diffusmity  atreference reference the narmat beiling Critigal partition water risk Reference state at
In aIr inwater, temperature, temperature  boling pamt, point, temperature, ccefficient,  sclubiirty. factor, canc, soil
o, B. = T AH, . Te T= K.. s URF RiC temperatire,
(em¥/s)  (em'/s) (atm-m’/mel) o {cal/mal) (K K (em¥g)  (mz/l)  (ug/m) (mg/m) (SLG)
[[8acE02 ] 280E06 | 558E03 | 25 | 7.342 [35324] 56216 ] 583E+01 | 1756403 | 296-05 | 60602 | L]
END
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AFPENDIX D
RESIDENTIAL SCENARIO - CHILD POPULTAION (6-30 YEARS)

Vadose zone Vadaose zone Vadose zone Vadose zone Vadose zone Floar-
Source- soltl elfectve sout 501l 501l wali Inthal soif Bldg
puilding air-filled total flud INLringIc relatve air effectve vaper sgam concentration  ventdation
separation, parosity, saturation, permeability, permeability, permeatulity, perimeter, used, rate,
L 8, S, 3 ks k, Kino, Co Qe ooy
(em) erm¥iem®)  {emiem®) (em?) (em?) tem®) (em) (ug *g) (erm®/s)
[ 25032 0110 [ 0582 T 177E09 | 0637 | 113808 ] 3,844 130E+03 | 563E+04
Area of Vadose
enclosed Crack- Crack Entnalpy of Henry's law Henry's law Vapor Zone
space to-tatal depth vaporization a constant at constant at viscosity at effective Diffusion
below area below ave soil ave soll ave soil ave soll diffusion path
grade, ratio, grade, temperature, temperature, temparature, temperature, coefficient, length,
Ag i Zomek A, Hrg H'g prs D, L
2 2
(cm?) (unitless) {cm) {cal/mol} (atm-m~/mol) {unitless) (g/cm-s) {em™/s} {cm)
9 24E+05 [ 4 16E-04 | 15 | 80189 | 44103 183E-01 [ 178e-:04 | 396E-04 25632 |
Exponent of Infinite
Average Crack equivalent source Infinite
Canvection  Soil-water Source vapor effective foundation indoor source
path partition vapor Crack flow rate diffusion Area of Peclet attenuation bidg
length, coefficiant, COnc., radius, into bidg , coefﬂcxint, crack, nurnbefr, coeffictent, cone.,
Lp Kcl Cscurce Ferack QEO\I e Acrack EXp(Pe ) o Cbu\ldmg
{cm) fem’g) (pg/m) (cm) {em®/s) (cm?/s) (em®) {uniless)  (unitless)  (ug/md)
715 ] 58%E-01 | 314E+05 | 010 | 107E+0C 396E-04 | 384FE+02 | 7 22F+45 1.08E-05 | 3 39E+00 |
Unit
nsk Referance
factor, cone ,
URF RFC

Qe/m®! (mgrmd

[ 2eE05 T 60E02 |
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APPENDIX D
RESIPENTIAL SCENARIO - CHILD POPULTAJCN {6-30 YEARS)

PISK-BASED SCIL CONCENTRATION CALCULATIONS INCREMENTAL RISK CALCULATIONS
Incremental Hazard
Indoor Indoar Risk based Final risk from quotient
exposure exposlre indzor Seil indgor vapor from vapar
sol solf expasure saturation exposure ntrusion to tntrusion to
cone, canc , 501! cane , so1l indagr ar, mdeor alr,
carcinogen ncncarcmogen cone , Csu cone , :ar:;nogen noncarcmogen
(ug/kg) (ug/kg) (ug/kg) g/ kg) (ug/ &g} furutiess) funitiess)
[ NA ] NAT T NA 1 33E+06 NA [ 32E05 54E.02 ]
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