APPENDIX K

Risk Assessment Calculations



Table K.1-1 Equations Used to Calculate Chronic Daily Intakes of COCs Page 1 of 2

CARCINOGENS

Soil Ingestion

CDI = CS (mg/kg) x 10% (kg/mg) x SIR (mg/day) x VBW (kg) x (¥ days/36S days) x (# years/70 years)

Dermal Contact with Soils
CDI = CS (mg/kg) x 10 (kg/mg) x AF (mg/cm?) x SA (cm?) x ABS/BW x (f dayw/36S days) x (# years/70 years)

Inhalation of Resuspended Soil Particulates
1. When using air fate and transport modeling:

CDI = CA (mg/m®) x IR (m*days) x ET (hours/day) x (# days/365 days) x (# yre/70 yrs) x 1/BW(kg)

2. When using the soil concentration and a particulate emission factor obtained from monitoring:

CDI = CS (mg/kg) x IR (m*hour) x ET (hours/day) x (# days/36S days) x (# yrs/?® yrs) x VBW(kg) x VPEF(m’kg)

Groundwater Ingestion

CDI = CW (mg/L) x GIR (L/day) x 1/BW(kg) x (# days/365 days) x (# yrse/70 yrs)

NONCARCINOGENS

Chronic daily intakes (CDIs) for noncarcinogens are calculated in the same manner as that used
for carcinogens (above) with one exception: intakes are not averaged over a 70 year lifetime.
That is, the last term in the equation (# years/70 years) is excluded because noncarcinogenic
effects that could be associated with exposures to COCs could manifest during the exposure
period, whereas carcinogenic effects could manifest during and after the exposure has ended.
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Table K.1-1 Equations Used to Calculate Chronic Daily Intakes of COCs Page 2 of 2

DEFINITIONS

COC Contaminant of concern

CDI Chronic daily intake (mg/kg/day)

CS COC concentration in soil (mg/kg)

CW COC concentration in groundwater (mg/L)
10®  Unit correction factor (kg/mg)

SIR Soil ingestion rate (mg/day)

BW Body weight (kg)

AF  Soil adherence factor (mg/cm?)

SA  Skin surface area exposed (cm?)

ABS Dermal absorption rate (unitless)

PM,, Mean annual concentration of respirable particulates (<10um in diameter)
IR Inhalation rate (m*/hour)

ET Exposure time (hours/day)

PEF Particulate emissions factor (m¥kg)

GIR Groundwater ingestion rate (L/day)

NOTE: —
Soil and air EPCs used to calculate CDIs are listed in Table 5.1-6. Table 5.1-8 summarizes
human exposure parameters used as input to the above equations.
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Table K.1-2 Oral Cancer Parameters for Group 2 SWMU COCs

Page 1 of 3

Ingestion Cancer
Slope Factor Weight-of-Evidence Type of Cancer
Chemical (mg/kg/day)’ Classification (Species) Source

Volatiles

1,1,2-Trichloro-1,2,2-Trifluoroethane NA

2,4,6-Trinitrotoluene 3.0E-02 C Bladder )

Bromodichloromethane 6.2E-02 B2 Kidney, large intestine, liver (mice, rat) ()

Chloroform 6.1E-03 B2 Several tumor types (mice, rat) m

Methylene Chloride 7.5E-03 B2 Hepatocellular, bronchiolar, salivary (1)

gland, leukemia (mice, rat)

Methylphosphonic acid (MPA) NA

Pentacrythritol tetranitrite NA

Toluene NA D NA )

Trichloroethene 1.1E-02 C-B2 NA )

Trichlorofluoromethane NA
Semivolatiles

Di-a-butyiphthalate NA D ()]
Inocganics

Aluminum NA D (M1)

Antimony NA

Arsenic * 1.75E+00 A Lung, skin (human) )
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Table K.1-2 Oral Cancer Parameters for Group 2 SWMU COCs Page 2 of 3

Ingestion Cancer
Slope Factor Weight-of-Evidence Type of Cancer
Chemical (mg/kg/day)’* Classification (Species) Source

Barium NA

Beryllium 4.3E+00 B2 Osteosarcoma (rabbit) ¢))
Cadmium NA Bl Lung, tumors (human, rat, mice) a
Chromium (0I) NA

Chromium (VI) NA A Lung (human) (0}
Copper NA D 0y
Lead NA B2 Kidney (mice, rat) )
Mercury NA D ¢))
Nickel ** NA A Lung and nasal (human), tumors (rat) ¢))
Silver NA D m
Thallium *** NA D 1)
Vanadium NA

Zinc NA D )
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Table K.1-2 Oral Cancer Parameters for Group 2 SWMU COCs _ Page 3 of 3

Ingestion Cancer
' Slope Factor Weight-of-Evidence Type of Cancer
Chemical (mg/kg/day)’ Classification (Species) Source

(8.0 of Contaminant of Concemn
NA Not Available

CanistunwiﬂlEPAGtﬁdm(IM),meonlcanccrslopefaaoumusedfordnedennalcmuctriskcalwluims.wcllasforﬂnewilmdmmdminguﬁon
scenarios.

*  For adults only. Derived from the drinking water unit risk of SE-5. Assumed 70 kg body weight and water consumption of 2 liters/day.

**  From the IRIS file for nickel subsulfide.

*¢* From the IRIS file for thallium sulfate.

(1) Integrated Risk Information System (EPA 1994).

(2) Superfund Health Risk Technical Support Center (EPA 1993).

M1)  EPA (1992d)

A Human carcinogen

Bl Probable human carcinogen, limited human data are available

B2 Probable human carcinogen, sufficient evidence in animals and inadequate or no evidence in humans
C Possible human carcinogen

D  Not classifiable as to human carcinogenicity

E  Evidence of noncarcinogenicity for humans
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Table K.1-3 Inhalation Cancer Parameters for Group 2 SWMU COCs

Page 1 of 1

Inhalation Unit Weight-of-Evidence Type of Cancer
Chemical Risk (pg/m’)’ Classification (Species) Source
Volatiles
Chloroform 2.3E-02 B2 Several tumor types (mice, rat) (1)
Ethylbenzene NA
Methylene chloride 4.7E-07 B2 Hepatocellular, bronchiolar, salivary gland, ()]
leukemia (rat, mice)
Tetrachloroethene 5.8E-07 C-B2 NA 2)
Toluene NA D
Trichloroethene 1.76E-06 C-B2 NA
Xylenes NA

COC Contaminant of Concern
NA  Not Available

) Integrated Risk Information System (EPA 1994)

(2)  Superfund Health Risk Technical Support Center (EPA 1993)

A Human carcinogen

B1 Probable human carcinogen, limited human data are available
B2  Probable human carcinogen, sufficient evidence in animals and inadequate or no evidence in humans

C Possible human carcinogen

D Not classifiable as to human carcinogenicity
E Evidence of noncarcinogenicity for humans
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Table K.1-4 Oral Reference Doses for Group 2 SWMU COCs Page 1 of 3
Ingestion RfD
Reference Dose Confidence Uncertainty  Modifying
Chemical (mg/kg/day) Level Critical Effects Factor Factor Source
Volatiles
1,1,2-Trichloro-1,2,2-Trifluoroethane 3E+01 Low Psychomotor impairment 10 )
2,4,6-Trinitrotoluene 5E-04 Medium Liver effects 1,000 (n
Bromodichloromethane 2E-02 Medium Renal cytomegaly 1,000 (1
Chloroform 1E-02 Medium Fatty cyst formation in 1,000 (1
liver
Methylene Chloride G6E-02 Medium Liver toxicity 100 )]
Methylphospbonic acid (MPA) NA
Pentaerythritol tetranitrite NA
Toluene 2E-01 Medium Changes in liver, kidney 1,000 4))
weights
Trichloroethene NA
Trichlorofluoromethane 3E-01 Medium Survival and 1,000 ()
histopathology
Semivolatiles
Di-n-Butylphthalate 1E-01 Low Increased mortality 1,000 1)
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Table K.1-4 Oral Reference Doses for Group 2 SWMU COCs Page 2 of 3
Ingestion RD
Reference Dose Confidence Uncertainty Modifying
Chemical (mg/kg/day) Level Critical Effects Factor Factor Source
Inorganics
Aluminum 1E+00 Medium Decreased body weight 100 M1)
Antimony 4E-04 Low Reduced life span, 1,000 1 (4))
disturbances in blood
glucose, and cholesterol
metabolism
Arsenic 3E-04 Medium Hyperpigmentation, 3 1 (1)
keratosis and possible
vascular complications
Barium TE02 Medium Increased blood pressure 3 1 )
Beryllium SE-03 Low No adverse effects 100 1 (1)
Cadmium (in food) 1E-03 High Significant proteinuria 10 1 (1)
Chromium (IIT) 1E+00 Low No effects observed 100 10 a
Chromium (VI) SE-03 Low No effects reported 500 1 a)
Copper * 3.71E-02 NA Gastrointestinal system NA NA (¢3)
irritation

Lead NA

Mercury 3E-04 NA Kidney effects 1,000 )
Nickel 2E-02 Medium Decreased body and 300 1 m

organ weights

Silver SE-03 Low Argyria 3 1 (1)
Thallium ** 0.00008 Low No adverse effects 3,000 1 1))
Vanadium 7E-03 NA None observed 100 2
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Table K.1-4 Oral Reference Doses for Group 2 SWMU COCs Page 3 of 3

Ingestion RfD
Reference Dose Confidence Uncertainty  Modifying
Chemical (mg/kg/day) Level Critical Effects Factor Factor Source
Zinc 3E-01 Medium 47% decrease in 3 1 mn
erythrocyte, superoxide
dismutase (ESOD)
cocC Contaminant of Concern
NA Not Available
mg/kg/day  milligrams per kilogram per day
ConsinmtwiﬂlEPAGﬁdm(IM).meonlRstmusedforthedemnlconlaaﬁskchmﬁzmions.aswellufotmenoilmdgtmndwleringutimm:ios.
. For adults only. Derived from the drinking water standard of 1.3 mg/L. Assumed 70 kg body weight and water consumption of 2 L/day.
At From the IRIS file for thallium sulfate.
m Integrated Risk Information System (EPA 1994).
) Health Effects Assessment Summary Tables (EPA 1993),
M1) EPA (19924).
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Table K.1-5 Inhalation Reference Concentrations for Group 2 SWMU COCs Page 1 of 1
Inhalation
Reference RfC
Concentration Confidence Uncertainty Modifying
Chemical (mg/m?) Level Critical Effects Factors Factor Source
Volatiles
Chloroform NA
Ethylbenzene 1E+00 Low Developmental toxicity 300 1 (1)
Methylene chloride 3E+00 NA Liver toxicity 100 2)
Tetrachloroethene NA
Toluene 4E-01 Medium Neurological effects 300 1 )
Trichloroethene NA
Xylenes NA

COC  Contaminant of Concemn

NA Not Available

(1) Integrated Risk Information System (EPA 1994).

(2) Health Effects Assessment Summary Tables (EPA 1993).
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Appendix Table K.2-1 Soil Risk-Based Screening Levels (RBSLs) Developed for Residential Use Pathways: Carcinogenic Effects Page 1 of 1

Where; Value
Equation: RBSL(met) TR®* BWa*AT*® 365deyshiy RBSL = Risk Reference Level (mg/kg)

EF*ED*[(IRSa*SFo*1.0E-6 kg/mg) + (IRa*SFi®*1/PEF)) TR = Target cancer risk (unitless) 1.00E-06
BWa = Body weight, adult (kg) 7
RBSL(svoc) TR® BWa ®*AT® 36Sdaywvyy AT= Averaging time (years of life) 7
EF*ED*[(2°IRSa*SF0*1.0E~6 kg/mg) + (IRa*SFi*1/PEF)] EF = Exposure frequency (days/year) 350
ED = Exposure duration (years) 30

RBSI(vol) = TR® BWa * AT * 365 dayshr SFo = Slope factor, oral (1/(mg/kg-day)) chem-gp

EF*ED*[(IRSa*SFo*1.0E-6 kg/mg) + (IRe*SFi*1/VF)] SFi= Slope factor, inhalation (1/(mg/kg-day)) chem-gp
IRSa= Soil ingestion rate ~ lifetime resident (mg/day) 100
IRa= Inhalation rate, adult (cu.mvday) 20
PEF = Particulate emission factor (cu.m/kg) 8.62E+08

VF = Volatilization factor (cu.m/kg) Chem-sp

A Chemicals of Concern (Chem Class) SFo SFi RBSL (ug/g)

Toluene
Trichlorofluoromethane
Vanadium

Zinc

11 2-Tnchloro-l,2,2-ﬂuomelhane
2:4:6-Trinitrotoluene :

_300B02 - s egEMOL
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Appendix Table K.2-2 Soil Risk-Based Screening Levels (RBSLs) for Residential Use Pathways: Noncarcinogenic Effects Page 1 of 1
Equation: RBSL (met)=__THOC®RDo*BWc*ED®365dayshy
(See Note /o)) (EF * ED* IRSc * 1.0E-6 kg/mg) Where; Value
RBSL = Risk Reference Level (mg/kg)
RBSL(svoc) __THO*RMo*BWc*ED®365 dayshy THQ= Target hazard quotient (unitless) 1
(See Note /a)) (EF * ED * 2IRSc * 1.0E-6 kg/mg) BWc = Body weight, child (kg) 15
BWa = Body weight, adult (kg) 70
RBSL (val) THQ ®* BWa * ED * 365 days/yr AT = Averaging time (years of lifc) 70
(See Nosse &)  EF*ED*[ (1/RfDo*1.0E-6 kg/mg*IRSa) + (1/RfDi*IRa*1/VF) ] EF = Exposure frequency (days/year) 350
Note; ED = Exposure duration (years) 30,6
/a/ The child exposure duration value of 6 years represents a subchronic exposure, for which a subchronic RfDo = Reference dose, oral (mg/kg-day) chem-sp
[RfDo would be moast applicable. In this case, however, a subchronic RfDo value was used, leading to a more RfDi= Reference dose, inhalation (mg/kg-day) chem-sp
conservative RBSL. IRSa= Soil ingestion rate - lifetime resident (mg/day) 100
IRSc = Soil ingestion rate — child resident (mg/day) 200
/b/ The RRL eguation for volatile compounds listed above was used only for those constituents with IRa= Inhalation rate, adult (cu.mvday) 20
inhalation RfDs. Otherwise, the RRL was calculated using the same equation as that indicated above for PEF = Particulate emission factor (cu.m/kg) 8.62F+08
metals [RRL(mey)]. VF = Volatilization factor (cu.mvkg) chem-sp
e/ The exposure duration for adults is assumed to be 30 years, and for children is assumed to be 6 years
(ages | through 6).
Chemicals of Concern RfDo RIDi RBSL (vg/g)
Antimony (met) 4.00E-04 3.13E401
Arsenic (met) 3.00E-04 2.35E+01
Cadmium (met) 1.00E-03 1.82E+01
Chromium (VI) (met) 5.00E-03 3.91E+02
Copper (met) 3.71E-02 2.90E+03
Di-n-butyiphthalate (svoc) 1.00E-01 391E+03
Lead (met)
Mercury (met) 3.00E-04 8.5TE-05 2.35E+01
Nickel (met) 2.00E-02 1.56E+03
Silver (met) 5.00E-03 391E+02
Toluene , (vol) 2.00E-01 1.14E-01 1.23E+04 32,256
Trichlorofluvoromethane (vol) 3.00E-01 2.35E+04
Vanadium (met) 7.00E-03 5.48E+02
Zinc (met) 3.00E-01 2.35E+04
1,1,2-Trichloro-1,2,2-fluorocthane  (vol) 3.00E+01 2.35E+06
24,6-Trir’  luene (vol) 5.00E-04 3.91E+01
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Appendix Table K.2-3 Groundwater Risk-Based Screening Levels (RBSLs) for Residential Use Pathways: Carcinogenic Effects Page 1 of 1
Where: : Value
Equation: RBSL(vol) = ____TR*® BWa®AT* 365dayshr® 1000ug/mg RBSL = Risk Reference Level (ug/l)
EF*ED * [(IRw * SFo) + (K * IRa * SFi)) TR = Target cancer risk (unitless) 1.00E-06
BWa = Body weight, adult (kg) 70
RBSL(other) ___TR® BWa®AT® 365dayshr*1000ug/mg AT = Averaging time (years of life) 70
EF*ED * IRw * SFo EF = Exposure frequency (days/year) 350
ED = Exposure duration (years) 30
SFo = Slope factor, oral (1/(mg/kg-day)) chem-sp
SFi = Slope factor, inhalation (1/(mg/kg-day)) chem-sp
IRw = Drinking water ingestion (L/day) 2
IRa = Inhalation rate, adult (cu.m/day) 20
ot K = Volatilization factor for water (L/m3) 0.5
&
Chemicals of Concern SFo SFi ' RBSL (ug/1) RBSL (ug/l) — ingestion only
Aluminum
Antimony . . L
Arsenic 1.75E+00 1,51E+01 ABTEO2.. i .. 48TEA02
4.30E+00
.- 6.20E-02 - o 5
- 6,10E-03 - 8.05E02
4.20E+01
Mercury
Methylene chloride (vol) 7.50E-03 1.65E-03 5.42E+00 1.14E+01
Nickel 1.68E+00
Thallium _
Trichloroethene (vol) 1.10E-02 6.16E-03 2.04E+00 ~ TTAEH0
Vanadium
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Appendix Table K.2-4 Groundwater RBSLs for Future Residential Use Pathways: Noncarcinogenic Effects Page 1 of 1

Where: Value
Equation: RBSL(vol) = ____THO® BWa*ED* 365 days/yr * 1000 ug/mg RBSL = Risk Reference Level (ug/)
ED * EF * [(IRw/ RfDo) + (K * IRa/ RIDi)) THQ = Target hazard quotient (unitless) 1
BWa = Body weight, adult (kg) 70
RBSL(other) * BWa®*ED* 365da * 1000 AT = Averaging time (years of life) 70
ED * EF * (IRw/ RfDo) EF = Exposure frequency (days/year) 350
ED = Exposure duration (years) 30
= Reference dose, oral (mg/kg-day) chem-sp
RIDi = Reference dose, inhalation (mg/kg-day) chem-sp
IRw = Drinking water ingestion (L/day) 2
= Inhalation rate, adult (cu.m/day) 20
= Volatilization factor for water (L/m3) 0.5
Chemicals of Concern RfDo RfDi RBSL (ug/)
Aluminum 1.00E+00 3.65E+04
Antimony 4 00E-04 1.46E+01
Arsenic 3.00E-04 1.10E+01
Barium 7.00E-02 2.56E+03
Beryllium 5.00E-03 1.83E+02
Bromodichloromethane (vol) 2.00E-02 7.30E+02
Chloroform (vol) 1.00E-02 3.65E+02
Chromium 5.00E-03 1.83E+02
Copper 3.71E-02 1.35E+03
Lead
Mercury 3.00E-04 1.10E+01
Methylene chloride (vol) 6.00E-02 8.57E-01 1.62E+03
Nickel 2.00E-02 7.30E+02
Thallium 8.00E-05 2.92E+00
Trichloroethene (vol)
Vanadium 7.00E-03 2.56E+02
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Appendix Table K.2-5 Comparison of Soil Residential RBSLs to TEAD-S Group 2 SWMU Soil Background Concentrations Page 1 of 1
Soil Soil

Background Background
Contaminant of Concern RBSL (mghkg)  (ug/g) _ Cancer Risk (% Cont) RBSL(ug/e)  (ug/p)  HQ  (%Cont)
Antimony 119 313 1.9 3.3E-01 0.16
Arsenic 097 400 4.1E-05 0.99 23.5 400 L7EH0 0.72
Cadmium 1,170 0.98 8.4E-10 <001 782 0.98 1.3E-02 «<0.01
Chromium 175 485 2.8E-07 <0.01 391 4385 1.2E-01 0.05
Coppet 276 2,902 276  9.5E-03 <001
Di-n-butylphthalate ND 3,911 ND
Lead 35.0 350
Mercury 0.143 235 0.143 6.1E-03 <0.01
Nickel 4,370 279 6.4E-09 <0.01 1,564 2719 1.8E-02 <001
Silver 0.435 391.1 0.435 1.1E-03 <0.01
Toluene 280 ND
Trichlorofluoromethane 410 ND
Vanadium 547.5 62.6 1.1E-01 0.05
Zinc 23,464 144 6.1E-03 <001
1,1,2-Trichloro-1,2,2-fluorocthane 410 ND
2,4,6-Trinitrotoluene 56.78 39.1 ND

Note:
Bolded COCs/values reflect exceedances of cither a 1.0E-06 cancer risk and/or a hazard quotient (HQ) of 1.0.
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Appendix Table K.2-6 Comparison of Groundwater Residential RBSLs to TEAD-S Groundwater Background Concentrations

APP_K2.

Page 1 of 1

GW GwW
Background Background .
Carcinogenic Levels  Associated Noncarcinogenic Levels Associated
Contaminant of Concern RBSL (ug/l) (ug/l)  Cancer Risk (% Cont) RBSL (ug/l) (n!,ll) HQ (% Cont.)
Aluminum 14,200 36,500 14,200 3.9E-01 0.06
Antimony 4.54 14.6 4.54 3.1E-01 0.05
Arsenic 0.05 355 7.3E-04 0.95 11 355 3.2E+00 047
Barium 200 2,560 200 7.8E-02 0.01
Beryllium 0.02 0.805 4.1E-05 0.05 183 0.805 4.4E-03 <0.01
Bromodichloromethane 1.37 ND 730 ND
Chloroform 0.21 ND 365 ND
Chromium 35.5 183 355 1.9E-01 0.03
Copper 411 1,350 411 35802 @01
Lead 517 57.7
Mercury <0.243 11 <0.243 2.2E-02 <0.01
Methylene chloride 542 ND 1,620 ND
Nickel 45.1 730 45.1 6.2E-02 <001
Thallium <70 292 <70 24E400 0.35
Trichloroethene 2.04 ND ND
Vanadium 27.1 256 27.1 1.1IE01 . 0.02
.‘Total Camcer Risk: - . T TE04 .5 . - Total Hazard Index (HI):

ole:

Bolded COCs/values reflect exceedances of either a 1.0E-06 cancer risk and/or a hazard quotient (HQ) of 1.0.
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Appendix Table K.3-1 SWMU 3 Current Use Worker Exposure Scenario: Risk Calculation
* Documentation for Site-Wide COCs

Page | of 5

APPK31A XLS: Page D 2/21/96 2:10 PM

*See attached tables (a-d) for pathway-specific documentation.

__ R
Exposure Scenario: Current Use
Exposed Population: Environmental Management Staff
Exposure Pathways: Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: SWMU 3 Interior
Cancer Risk Calculations
RME Soil Oral Soil Ingestion Dermal Inhalation Inhalation Total
Concentration SF Cancer Cancer Slope Factor Cancer Cancer
ontaminant (mghkg) [(mgkgiday»l  Risk Risk (mg/kg/dayrl  Risk Risk
Arsenic 0.00E+00 1.75E+00 0.00E+00 0.00E+00 1.51E+01 0.00E+00 0.00E+00
Cadmium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.30E+00 0.00E+00 0.00E+00
Chromium (VI) 0.00E+00 0.00E+H00 0.00E+00 0.00E+00 4 20E+01 0.00E+00 0.00E+00
Nickel 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.68E+00 0.00E+00 0.00E+00
2.4,6-Trinitrotoluene 0.00E+00 3.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 § 0.00E+00
Pathway-Specific Totals— Ingestion: 0.0E+00 0.0E+00 Inhalation 0.0E+00 0.0E+00
Noncancer Hazard Index Calculations
RME Soil II Oral Soil Ingestionf  Dermal Inhalation Inhalation Total
Concentration RfD Hazard Hazard RID Hazard Hazard
“~guntaminant {mg/kg) (mg/kg/day) ien Quotient (mg/ke/day) | Quetient Quotient
Antimony 0.00E+00 4 00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Arsenic 0.00E+00 3 00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+H)0
Cadmium 0.00E+00 1.00E-03 0.00E+00 0.00E+00 1.43E-04 0.00E+00 0.00E+00
Chromium (Total) 0.00E+00 9 00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Copper 0.00E+00 3.71E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Di-n-butylphthalate 0.00E+00 1.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Lead 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NA NA 0.00E+00
Mercury 0.00E+00 3.00E-04 0.00E+00 ! 0.00E+00 8. 57E-05 0.00E+00 0.00E+00
Nickel 0 00E+HO 2.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Silver 0.00E+00 “ 5.00E-03 0.00E+H00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Toluene 0.00E+00 2.00E-01 0.00E+00 0.00E+00 4.00E-01 0.00E+00 0.00E+00
Trichlorofluoromethane 0.00E+00 3.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 [ 0.00E+00
Vanadium 0.00E+00 7.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Zinc 0.00E+00 3.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
1,1,2-Trichloro-1,2,2-fluoro|  0.00E+00 3.00E+01 0.00E+00 0.00E+00 0 00E+00 0.00E+00 J 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 5.00E-04 0.00E+00 0.00E+00 0.00E+00
Pathway-Specific Totals— L Ingestion: 0.0E+00 Inhalation: 0.0E+00
— K=17



Appendix Table K.3-1b  SWMU 3 Current Use Worker Exposure Scenario: Dermal Contact Risk Calculation

Documentation for Site-Wide COCs Page 3 of 5
Exposure Scenario Current Use Exposure Pathway Varisbles
Exposed Population:  Environmental Management Staff CS (Chemical Concentration) = See Table 5.2-5
Exposure Pathway: Dermal Contact with Surface Soil CF (Conversion Factor) - 1.0E-06 kg/mg
Exposure Location: SWMU 3: Evaluation of Site-Wide COCs SA (Skin Surface Area) = 4100 cm2/event
AF (Adherence Factor) = 1.00 mg/cm2
Intake and Risk Cllculationiqultions ABS (Absorption Factor) = metals-0.001; orgs-0. 1
Absorbed Dose (mg/kg/day) = (CS*CF*SA*AF*ABS*EF*EDY(BW*AT) EF (Exposure Frequency) = 4 dayslyear
Cancer Risk = Dermal Contact CDI * SF ED (Exposure Duration) = 25 years
Hazard Quotient = CDI/RfD BW (Body Weight) = 70 kg
AT (Averaging Time,
Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
"RME Soil Skin Adherence  Absorption  Exposure  Exposure  Body  Averaging  Dermal (Oral) Dermal
Cone. Surface Factor Factor Frequency  Duration Weight Time CDI SF Cancer
Contaminant {mg/kg) (smevent) (mg/cm2)  (upitiess) (days'vear) (vears) (kg) (days) (mg/kg/day) (mg/ke/day)-l Risk ;% Cont,
Arsenic 0.00E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+0L 2.S6E+04 0.0E+00 1.75E+00 0.0E+00 #DIVA!
Cadmium 0.00E+00 4.10E+03 1.00E+00 1.00E-03 4. 00E+00 2.50E+0I 7.00E+01  2.56E+04 0.0E+00 0.0E+00 #DIV/Q!
Chromium (VI) 0.00E+00  4.10E+03 1.00E+00 1.00E-03  4.00E+00 2.50E+01 7.00E+01  2.56E+04 0.0E+)0 0.0E+00 #DIV/O!
Nickel 0.00E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2 50E+01 7.00E+01 2.56E+04 0.0E+00 0.0E+00 #DIV/O!
2.4 6-Trinitrotoluene 0.00E+00 4.10E+03 1. 00E+00 1.00E-01 4.00E+00  2.50E+01  7.00E+0I 2. S6E+04 0.0E+00 3.00E-02 0.0E+00 ¥DIV/0!
Total Dermal Contact Cancer Risk: 0.0E+00
Noncancer Hazard Index Calculations
RME Soil Skin Adherence  Absorption  Exposure  Exposure Body Averaging Dermal (Oral) Denmal
Conc. Surface Factor Factor Frequency  Durauion Weight Time Cbl SF Hazard %
ntaminant (mg/kg) (cm/event) (mg/cm2)  (unitless}) (daywyear) (vsars) (kg) (days) (mg/kg/day) (me/kg/day) Quotient Cont,
Antimony 000E+00 4.10E+03 1.00E+00 1.00E-03 400E+00 2.50E+01 7.00E+01  9.13E+03  0.00E+00 4.00E-04 0.0E+00 #DIV/O!
Arsenic 0.00E+00  4.10E+03 1.00E+00 1.00E-03  4.00E+00 250E+01 7.00E+Ol 9.13E+03  0.00E+00 3.00E-04 0.0E+00 #DIV/O!
Cadmium 0.00E+00  4.10E+03 1.00E+0Q 1.00E-03 4.00E+00  2.50E+01 7.00E+01 913E+03  0.00E+00 1.00E-03 0.0E+00 #DIV/0!
Chromium (Total) 0.00E+00  4.10E+03 1.00E+00 1.00E-03  400E+00 2.50E+0) 7.00E+01 9.13E+03  0.00E+00 9.00E-0) 0.0E+00 #DIV/o!
Copper 0.00E+00  4.|0E+03 1.00E+00 1.00E-03  4.00E+00  2.50E+0I 7.00E+01 9 13E+03  0.00E+00 371E-02 0.0E+00 #DIV/0!
Di-n-butylphthalate 0.00E+00  4.10E+03 1.00E+00 1.00E-01 4.00E+00 2.50E+01 7.00E+0! 9.13E+03 0.00E+00 1.00E-01 0.0E+00 #DIV/0!
Lead 0.00E+00
Mercury 0.00E+00 4.10E+03 1.00E+00 1.00E-03  4.00E+00 250E+01 7.00E+01 9.13E+03  0.00E+00 3.00E-04 0.0E+00 ¥DiV/0!
Nickel 0.00E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 250E+01 7.00E+0l 9.13E+03  0.00E+00 2.00E-02 0.0E+00 KDIV/0!
Silver 0.00E+00  4.10E+03 1.00E+00 1.00E-03  4.00E+00 2.50E+01 7.00E+0l 9.13E+03  0.00E+00 5.00E-03 0.0E+00 #DIV/0!
Toluene 0.00E+00  4.10E+03 1.00E+00 1.00E-01 4.00E+00 2.50E+01 7.00E+01 9.{13E+03  0.00E+00 2.00E-01 0.0E+00 #DIV/O!
Trichlorofluoromethane 0.00E+00  4.10E+03 1.00E+00 |.00E-01  4.00E+00 2.S0E+01 7.00E+0l 9.13E+03  0.00E+00 3.00E-01 0.0E+00 KDIV/0!
Vanadium 0.00E+00  4.10E+03 1.00E+00 1.00E-03  4.00EH00 2.50E+01 7.00E+0l 9.13E+03 0.00E+00 7.00E-03 0.0E+00 #DIV/0!
Zinc 0.00E+00  4.10E+03 1.00E+00 1. 00E-03 400E+00 250E+0! 700E+0l 9.13E+03 0.00E+00 3.00E-0I 0.0E+00 #DIV/O!
1,1,2-Trichloro-1,2,2-flu 0.00E+00  4.10E+03 1.00E+00 1.00E-01 4.00E+00 250E+0l 7.00E+01 9.13E+03 0.00E+00 3.00E+0I 0.0E+00 #DIV/0!
2.4 6-Trinitrotoluene 0.00E+00  4.10E+03 1.00E+00 1.00E-01 4.00E+00 2.50EH0FI 7.00E+0l 9.13E+03  0.00E+00 5.00E-04 0.0E+00 ¥DIV/0!
Dermal Contact Hazard Index: 0.0E+00
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Appendix Table K.3-1a SWMU 3 Worker Exposure Scenario: Soil Ingestion Rigk Calculation Documentation for Site

Wide COCs

Page 2 of 5

Exposure Scenario: Current Use

Exposed Population:

Environmental Management Staff

Exposure Pathway Variables

CS (Chemical Concentration)

Surface Soil upper 95% UCL (Table 5.2-5)

APPK31A.XLS: Page A 221796 2:10PM

-
Exposure Pathway: Soil Ingestion IR (Soil Ingestion Rate) - 100.0 mg/day
Exposure Location: SWMU 3: Evaluation of Site-Wide COCs CF (Conversion Factor) - 0.000001 kg/mg
_ FI (Fraction Ingested) = 1.00 (unitless)
Intake and Risk Calculation Equations EF (Exposure Frequency) = 4 days/ycar
CDI (mg/kg/day) = (CS*IR*CF*FI*EF*EDY(BW*AT) ED (Exposure Duration) - 25 years (per 70-yr lifetime)
Cancer Risk = CDI * SF BW (Body Weight) = 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time, -
Carcinogenic Effects) = 25550 days
AT (Noncarc Effects) = 9125 days
Cancer Risk Calculations
RME Soil Soil Fraction Exposure Exposure Body Averagiag  Soil Ingestion Oral Sail Ingestion
Concentration  [ngesti Ingested Freq y Duration Weight Time CDI SF Cancer
ntamin Amg/kg) (mg/day) (unitless) (days/year) (years) kg) (day (mgke/day) (mg/kg/day)l Risk % Cont,
Arsenic 0 00E+00 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.7SE+00 0.0E+00 #DIV/O!
Cadmium 0.00E+00 1.00E+02 1.00E+00 4. 00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00 #DIV/0!
Chromium (VI) 0.00E+00 1.00E+02 1 .00E+00 4. 00E+00 2.50E+01 7 00E+01 2.56E+04 0.00E+00 0.0E+00 #DIV/0!
Nickel 0.00E+00 1.00E+02 1.00E+00 4 00EH00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00 #DIV/0!
2,4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7 00E+O01 2.56E+04 0.00E+00 3 00E-02 0 OE+00 #DIV/O!
Total Soil ln!est!on Cancer Risk: 0.0E+00
N. :er Hazard Index Calculations
— -~ RME Soil Soil Fraction Exposure Exposure Body Avennging  Soil Ingestion Oral Soil Ingestion
Concentration  Ingestion Ingested Frequency Duration Weight Time CDI RfD Hazard %
ntaminan {mg/kg) (mg/day} (unitless) (days'vear) (years) (kg) (days) (mgke/day) (mg/kg/day) Quotient Cont,
Antimony 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4 00E-04 0.0E+00 #DIVAO!
Arsenic 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 - 7.00E+0t 9.13E+03 0.00E+00 3.00E-04 0.0E+00 ¥DIV/0!
Cadmium 0 DOE+00 1.00E+02 1. 00E+00 4. 00E+00 2. 50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-03 0.0E+00 #DIV/!
Chromium (Total) 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 9.00E-01 0.0E+00 #DIV/O!
Copper 0.00E+00 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.71E-02 0.0E+00 #DIV/0!
Di-n-butyliphthalate 0.00E+00 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1 00E-01 0.0E+00 &#DIV/0!
Lead 0.00E+00
Mercury 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7 00E+0I 9.13E+03 0.00E+00 3.00E-04 0.0E+00 ¥DIV/O!
Nickel 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2 00E-02 0.0E+00 #DIVAO!
Silver 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50EH01 7.00E+01 9.13E+03 0.00E+00 5.00E-03 0.0E+00 #DIV/O!
Toluene 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2.00E-01 0.0E+00 #DIVA!
Trichlorofluoromethane 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 #DIV/0!
Vanadium 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 7.00E-03 0.0E+00 KDIV/O!
Zinc 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 #DIV/Q!
1,1,2-Trichloro-1,2,2-fluor 0.00E+00 1.00E+02 t.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E+01 0.0E+00 4DIV/O!
2,4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 5.00E-04 0.0E+00 #DIV/0!
Sell sudon Hazard Index: 0.0E+00
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Appendix Table K.3-1c SWMU 3 Worker Exposure Scenario: Inhalation Risk Calculation Documentation for Site

Wide COCs Page 4 of 5
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CA (Air Concentration) See Table 5.2-5
Exposure Pathway: [nhalation of Surface Soil COCs IR (Inhalation Rate) = 2.5 m/hour
Exposure Location: SWMU 3 ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 4 days/year
Intake and Risk Calculation l'-:quaﬂons ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*EDY(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CD!/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Caacer Risk Calculations
Air Inhalation Exposure Exposure Exposure Body Averaging Inhalation  Inhalation Inhalation
Concentration Rate Time Frequency Duration Weight Time CDI Slope Factor Cancer
Contaminant {mg/m3)}  (m3/hour) (hours/day)  (days/year) {years) (kg {days) (mg/kg/day) mg/kg/day)- Risk
Arsenic 0.00E+00 2.50E+00 4 .00E+00Q 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.S1E+01 0.0E+00
Cadmium 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 6.30E+00 0.0E+00
Chromium (VI) 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 4.20E+01 0.0E+00
Nickel 0.00E+00 2.50E+00 4 00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.68E+00 0.0E+00
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7 00E+01 2.56E+04 0.00E+00 0.0E+00
Total Soil Inhalation Cancer Risk: 0.0E+00
Noncancer Hazard Index Calculations
Air Inhalation Exposure Exposure Exposure Body Averaging Inhalation  [nhalation Inhalation
Concentration Rate Time Frequency Duration Weight Time CDI RD Hazard
ntamin {mg/m3)  (m3/hour)  (hours'day) (daywvesr) (years) (kg) (days) (mg/kg/day) (mg/kg/day)  Quotient
Antimony 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Arsenic 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Cadmium 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.43E-04 0.0E+00
Chromium (Total) 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Copper 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Di-n-butylphthalate 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Lead 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 NA NA
Mercury 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 8.57E-05 0.0E+00
Nickel 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Silver 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Toluene 0.00E+00 2.S0E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-01 0.0E+00
Trichlorofluoromethane  0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Vanadium 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Zinc 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
1,1,2-Trichloro-1,2,2-flu  0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
2 4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Soil Inhalation Hazard Index: 0.0E+00
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Appendix Table K.3-1d Exposure Point Concentrations (EPCs) Used for SWMU 3 Current Use Worker
Exposure Scenario--Site-Wide COCs Page 5 of §

SWMU 3 RME Soil
Concentration

Contaminant (mg/kg)

Antimony

Arsenic

Cadmium

Chromium (Total)
Copper
Di-n-butylphthalate
Lead

Mercury

Nickel

Silver

Toluene
Trichlorofluoromethane
Vanadium

Zinc
1,1,2-Trichloro-1,2,2-fluoroethane
2,4,6-Trinitrotoluene

Air
Concentration

Antimony 0.00E+00 8.62E+08
Arsenic 0.00E+00
Cadmium 0.00E+00
Chromium (Total) 0.00E+00
Copper 0.00E+00
Di-n-butylphthalate 0.00E+00
Lead 0.00E+00
Mercury 0.00E+00
Nickel 0.00E+00
Silver 0.00E+00
Toluene 0.00E+00
Trichlorofluoromethane 0.00E+00
Vanadium 0.00E+00
Zinc 0.00E+00
1,1,2-Trichloro-1,2,2-fluoroethane 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00
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Appendix Table K.3-2 SWMU 3 Worker Exposure Scenario: Inhalation Risks Associated

with Volatile Air COCs Page 1 of 1
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population:  Environmental Management Staff CA (Air Concentration) = See Table 5.2-5
Exposure Pathway: Inhalation of SWMU 3 VolatileContaminants|iR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 3 ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 4 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*ED)/(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDl/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days

Cancer Risk Calculations

Air Inhalation Exposure  Exposure  Exposure Body Averaging [nhalation Inhalation Inhalation
Concentratio  Rate Time Frequency Duration  Weight Time CDI  Slope Facto  Cancer
ontaminant (mg/m3) (md/hour) (hours/day) (days/vear) (vears) (kg) (days) (mg/kg/day)mg/kg/day)- Risk % Cont,
Chloroform 5.50E-03 25 40 4.0 25.0 70.0 2.56E+04 3.08E-06 8.05E-02 2.5E-07 95.8%
Methylene chloride 1.15E-03 25 4.0 40 250 70.0 2.56E+04 643E-07 1.65E-03 1.1E-09 0.4%
Tetrachloroethene 4.34E-03 25 40 4.0 25.0 70.0 2.56E+04 243E-06 2.03E-03 4.9E-09 1.9%
Trichloroethene 1.39E-03 25 4.0 4.0 25.0 70.0 2.56E+04 7.77E-07 6.16E-03 4.8E-09 1.9%

Total VOC Soil Inhalation Cancer Risk:  2.6E-07

Noncancer Hazard Index Calculations

Air Inhalation Exposure  Exposure  Exposure Body Averaging [nhalation [nhalation Inhalation
Concentratio  Rate Time Frequency Duration  Weight Time CDl RD Hazard %
Contaminant (mg/m3) (m3/hour) (hours/day) (days/vear) (yvears) (kg) (days) (mg/kp/day)(mg/kg/day) Quotient | Cont,
Chloroform 5.50E-03 25 40 4.0 25.0 70.0 9.13E+03 B.6IE-06 0.0%
Ethyl Benzene 25 4.0 4.0 250 70.0 9.13E+03 0.00E+00 2.86E-01 0.0E+00 0.0%
Methylene chloride 1.15E-03 25 40 40 250 70.0 9.13E+03 1.80E-06 8.57E-01 2.1E-06 100.0%
Tetrachloroethene 4.34E-03 25 40 40 250 70.0 9.13E+03  6.79E-06 0.0%
Toluene 25 40 4.0 25.0 70.0 9.13E+03 0.00E+00 1.14E-01 0.0E+00 0.0%
Trichloroethene 1.39E-03 25 4.0 4.0 25.0 70.0 9.13E+03  2.18E-06 0.0%
Xylenes 25 4.0 4.0 25.0 70.0 9.13E+03  0.00E+00 0.0%

Soil Inhalation Hazard Index: 2.1E-06
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Appendix Table K.3-3: Risks Associated with Inhalation of Soil Particulates at SWMU 3 Perimeter:
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Analysis of Site-Wide COCs for Current Use Exposure Scenario 2 Page 1 of |
A
Exposure Scenario: Current Use Exposure Pathway Variabies
Exposed Population: Site Security Personnel CA (Air Concentration) = See Table 5.2-5
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 3 Perimeter ET (Exposure Time) - 0.5 hours/day
EF (Exposure Frequency) = 250 days/year
Intake and Risk Calculation Equations ED (Exposure Durstion) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*EDY(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) = 25,550 days
AT (Noncarcinogenic Effects) = 9,125 days
Cancer Risk Calculations
Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
Concentratio Rate Time Frequency = Duration Weight Tine CDI Slope Factor  Cancer
ontaminant {mg/m3) (m3hour) (hours/day) (daysfvear)  (years) kg) (days) (mg/kg/day) mg/kg/day)y  Risk
Arsenic 2.50E+00  5.00E-01 2.50E+02 2.50E+01 7.00E+01 2356E+04 0.00E+00 |S5I1E+01 0.0E+00
Cadmium 2.50E+00  5.00E-0l 2.50E+02 2.50E+01  7.00E+01 2.56E+04 0.00E+00 630E+00 0.0E+00
Chromium (VI) 2.S0E+00  5.00E-01 2.50E+02 2.50E+01 7.00E+01 256E+04 O0O00E+00 4.20E+01 O0.0E+00
Nickel 2.50E+00  5.00E-01 2.50E+02 2.50E+01 7.00E+01 2.56E+04 O0.00E+00 168E+00 0.0E+00
2,4,6-Trinitrotoluene 2.50E+00  5.00E-0! 2.50E+02 250E+01 7.00E+01 2.56E+04 0.00E+00 0 0E+00
Total Soil Inhalation Cancer Risk: 0.0E+00
Nonecancer Hazard Index Calculations
Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation [nhalation Inhalation
Concentratio Rate Time Frequency Duration Weight Time CDI RfD Hazard
ntaminant {mg/m3) (mdhour) (hours/day) (daysfvean (years) (kg) (days) (me/ke/day) (mg/kg/day) Quotient
Antimony 2.50E+00  5.00E-01 2.50E+02 250E+01 7.00E+01 9.13E+03  0.00E+00
Arsenic 2.50E+00  5.00E-01 2.50E+02 250E+01 7.00E+01 9.13E+03  0.00E+00
Cadmium 2.50E+00  5.00E-O1 2.50E+02 2.50E+0l 7.00E+01 9.13E+03 0.00E+00 1.43E-04  0.0E+00
Chromium (Total) 2.50E+00  5.00E-Ol 2.50E+02 2.50E+01 7.00E+01 9.13E+03 O0.00E+00
Copper 2.50E+00  5.00E-0l 2.50E+02 2.50E+01 7.00E+01 9.13E+03  0.00E+00
Di-n-butyiphthalate 2.S0E+00  5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Lead 2.50E+00  5.00E-Ot 2.50E+02 2.50E+01 7.00E+01  9.13E+03 0.00E+00 NA NA
Mercury 2.50E+00  5.00E-01 2.50E+02 250E+01 7.00E+01 S.13E+03 0.00E+00 8.57E-05 0Q.0E+00
Nickel 2.50E+00  5.00E-01 2.50E+02 250E+01 7.00E+01 9.13E+03 0.00E+00
Silver 2.50E+00  5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13B+03  0.00E+00
Toluene 2.50E+00  5.00E-O1 2.50E+02 2.50E+01 7.00E+01 9.13B+03 000E+00 4.00E-01  0.0E+00
Trichlorofluoromethane 2.50E+00  5.00E-O1 2.50E+02 2.50E+0t 7.00E+01 9.13E+03 0.00E+00
Vanadium 2.50E+00  5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13B+03 0.00E+00
Zinc 2.50E+00  5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03  0.00E+00
1,1,2-Trichloro-1,2,2-fluorocthane  2.50E+00  5.00E-Ot 2.50E+02  2.50E+01 7.00E+01 9.13E+03 0.00E+00
2,4,6-Trinitrotoluene 2.50E+00  5.00E-01 2.50E+02 2.50E+01  7.00E+01 9.13E+03 0.00E+00
Soll Ishilation Hazard Index: 0.0E+00




Appendix Table K.3-4 SWMU 3 Current Use Worker Exposure Scenario: Risk Calculation

Documentation for Location-Specific Evaluation Page 1 of §
e —
Exposure Scenario: Current Use
Exposed Population: Environmental Management Staff
Exposure Pathways: Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: SWMU 3 Trench 1&2 Locations
Cancer Risk Calculations 3
RME Soil Oral Soil Ingestion]  Dermal Inhalation Inhalation Total

Concentration SF Cancer Cancer Slope Factor Cancer Cancer l
Contaminant {mg/kg) (mg/ke/day)-1 Risk Risk (mg/kg/day)-1 Risk Risk % Cont.
Arsenic 1.75E+00 0.00E+00 0.00E+00 1.51E+01 0.00E+H00 0.00E+00 0.0%
Cadmium 0.00E+00 0.00E+00 0.00E+00 6.30E+00 0.00E+00 0.00E+00
Chromium (VI) 1.17E+01 0.00E+00 0.00E+00 0.00E+00 4.20E+01 3.19E-10 3.19E-10 100.0%
Nickel 0.00E+00 0.00E+00 0.00E+00 1.68E+00 0.00E+00 0.00E+00
2.4,6-Trinitrotoluene 3.00E-02 0.00E+H00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pathway-Specific Totals— II Ingestion: 0.0E+00 0.0E+00 Inhalation: 3.2E-10 3.2E-10
Noncancer Hazard Index Calculations

RME Soil Oral Soil Ingestion Dermal Inhalation Inhalation Total

Concentration " RfD Hazard Hazard RfD Hazard Hazard
Contaminant {mg/kg) (mg/kg/day) | Quotient Quotient || (meg/kg/day) | Quotient Quotient [ Cont,
Antimony 0.00E+00 4.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Arsenic 0.00E+00 3.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Cadmium 0.00E+00 1.00E-03 0.00E+00 0.00E+00 1.43E-04 0.00E+00 0.00E+00 0.0%
Chromium (Total) 1.17E+02 9.00E-01 2.04E-06 8.34E-08 0.00E+00 0.00E+00 2.12E-06 2.9%
Copper 6.12E+01 3. NE-02 2.58E-08 1.06E-06 0.00E+00 0.00E+00 2.69E-05 36.6%
Di-n-butylphthalate 0.00E+00 1.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Lead 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NA NA
Mercury 0.00E+00 3.00E-04 0.00E+00 0.00E+00 8 57E-05 0.00E+00 0.00E+00 0.0%
Nickel 0.00E+00 2.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Silver 0.00E+00 5.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Toluene 0.00E+00 2.00E-01 0.00E+00 0.00E+00 4.00E-01 0.00E+00 0.00E+00 0.0%
Trichlorofluoromethane 0.00E+00 3.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Vanadium 0.00E+00 7.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Zinc 8.20E+02 3.00E-01 4.28E-08 1.75E-06 0.00E+00 0.00E+00 4.45E-05 60.6%
1,1,2-Trichloro-1,2,2-fluoro 0.00E+00 3.00E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%

Pathway-Specific Totals—
e

*The oral RfD for chromium (9.0E-01 mg/kg/day) is weighted as follows: 90% trivalent fraction (RfD=1.0 mg/kg/day) and
10% hexavalent fraction (RfD=0.005 mg/kg/day). Page E of this worksheet provides the rationale for this approach.
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*See attached tables (a-d) for pathway-specific documentation.

Ingestion:

K-24

Inhalation:




Appendix Table K.3-4a SWMU 3 Worker Exposure Scenario: Soil Ingestion Risk Calculation Documentation--

Soli ln!idon Hazard Index: 7.1E-05

APPK34A.XLS: Page A 2721796 2:48 PM

K-285

Location-Specific Evaluation Page 2 of 5
- I
Exposure Scenario: Current Use Exposure Pathway Variables -
Exposed Population: Environmental Management Staff CS (Chemical Concentration) - Surface Soil upper 95% UCL (Table 5.2-5)
Exposure Pathway: Soil Ingestion IR (Soil Ingestion Rate) - 100.0 mg/day
Exposure Location: SWMU 3. Trench (1&2) Locations CF (Conversion Factor) - 0.000001 kg/mg
(Location-Specific COCs) F1 (Fraction Ingested) - 1.00 (unitless)
Intake and Risk Calculation Equations EF (Exposure Frequency) - 4 days/ycar
CDI (mg/kg/day) = (CS*IR*CF*FI*EF*ED)/(BW*AT) ED (Exposure Duration) = 25 years (per 70-yr lifetime)
Cancer Risk = CDI * SF BW (Body Weight) - 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time, -
Carcinogenic Effects) - 25550 days
AT (Noncarc Effects) = 9125 days
Cancer Risk Calculations
Soil Soil Fraction Exposure Exposure Body Aversging  Soil Ingestion Oral Soil Ingestion
EPC Ingesti Ingested Frequency Duration Weight Time CDI SF Cancer
Arsenic 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.75E+00 0.0E+00
Cadmium 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00
Chromium (VI) 1.17E+01 1.00E+02 1.00E+00 4.00E+00 1.50E+01 7.00E+01 2L56E+04 6.S4E-08 0.0E+00
Nickel 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00
2,4,6-Trinitrotoluene 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 3.00E-02 0.0E+00
Total Soil Ingestion Cancer Risk: 0.0E+00
1 icer Hazard Index Calculations
- Soil Soil Fraction Exposure Exposure Body Aversging _ Soil Ingestion Oral Soil Ingestion
EPC Ingestion Ingested Frequency Duration Weight Time CDI R Hazard %
Antimony 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4 .00E-04 0.0E+00 0.0%
Arsenic 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Cadmium 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-03 0.0E+00 0.0%
Chromium (Total) L17E+02 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+83 1.83E-06 9.00E-01 2.0E-06 2.9%
Copper 6.12E+01 1.00E+02 1.00E+00 4.00E+00 2.80E+01 7.00E+01 9.13K+03 9.58E-07 3.71E-02 2.6E-0% 36.6%
Di-n-butylphthalate 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 0.00E+00
Mercury 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Nickel 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.136+03 0.00E+00 2.00E-02 0.0E+00 0.0%
Silver 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+0} 7.00E+01 9.136+03 0.00E+00 5.00E-03 0.0E+00 0.0%
Toluene 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.136+03 0.00E+00 2.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2 50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
Vanadium 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2 50E+01 7.00E+01 9.136+03 0.00E+00 7.00E-03 0.0E+00 0.0%
Zinc 8,20E+02 1.00E+02 1.00E+00 4.00E+00 2.30E+01 7.00E+01 9.13E+83 1.28E-08 3.00E-01 4.3E-08 60.6%
1,1,2-Trichloro-1,2,2-fluor 0.00E+00 1.00E+02 1.00E+00 4 .00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E+01 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 4. 00E+00 2.50E+01 7.00E+0} 9.13E+03 0.00E+00 5.00E-04 0.0E+00 0.0%




Appendix Table K.3-4b SWMU 3 Current Use Worker Exposure Scenario: Dermal Contact Risk Calculation
Documentation--Location-Specific Evaluation

Exposure Scenario:
Exposed Population:
Exposure Pathway:
Exposure Location:

Current Use

Environmental Management Staff
Dermal Contact with Surface Soil

SWMU 3: Trench (1&2) Locations

Page 3 of 5
Exposure Pathway Variables
CS (Chemical Concentration) = Sece Table 5.2-5
CF (Conversion Factor) = 1.0E-06 kg/mg

SA (Skin Surface Area)

4100 cmevent

(Location-Specific COCs) AF (Adherence Factor) = 1.00 mg/cm?2
Intake and Risk Calculation Equations ABS (Absorption Factor) = metals-0.001; orgs-0.1
Absorbed Dosc (mg/kg/day) = (CS*CF*SA*AF*ABS*EF*ED)(BW*AT) EF (Exposure Frequency) = 4 daysiyear
Cancer Risk = Dermal Contact CDI * SF ED (Exposure Duration) = 25 years
Hazard Quaticat = CDI/RID BW (Body Weight) = 70 kg
AT (Averaging Time,
Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Sotl Skin Adherence Absorption  Exposure  Exposure Body Averaging  Dermal (Oral) Dermal
EPC Surface Factor Factor Frequency  Duration Weight Time CDI SF Cancer
ntaminan (mgkg) (cm2/event) (mg/cm2) (unitless) (days/vear)  (years) kg) (days) (mg/kg/day) (me/kg/day)l Risk :%Cont
Arsenic 0.00E+00 4.10E+03 100E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 256E+04 0.0E+00 1.75E+00 0.0E+00 i #DIV/O!
Cadmium 0.00E+00 4. 10E+03 100E+00 L.00E-03 4.00E+00 250E+0L 7.00E+Ql 25S6E+04 00E+00 0.0E+00 i #DIV/O!
Chromium (VI) I.17E+01  4.10E+03 1.00E+00 1.00E-03 4 00E+00 2.50E+01 7.00E+01 2.56E+04 2.7E09 0.0E+00 { #DIV/0!
Nickel 0.00E+~00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.0E+00 0.0E+00 ; #¥DIV/O!
2.4.6-Trinitrotoluene 0.00E+00 4.10E+03 |.00E+00 |.00E-01 4.00E+00 2.50E+01 7.00E+0]1 256E+04 0.0E+00 3 00E-02 0.0E+00 | ADIV/0!
Total Dermal Contact Cancer Risk: 0.0E+00
Nouacancer Hazard Index Calculations
Soil Skin Adherence Absorption Exposure  Exposure Body Averaging  Dermal (Oral) Dermal
EPC Surface Factor Factor Frequency  Duration Weight Time CDI RfD Hazard %
ntamin (mg/kg) (cm/event) (mg/cm2) (upitless) (days/vear) (vears) ke (days) (mgke/day) (mekg/day)  Quotient ; Cont
Antimony 0O00E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-04 0.0E+00 0.0%
Arsenic 0.00E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Cadmium 0.00E+00 4.10E+03 1.00E+00 100E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0 O00E+00 1.00E-03 0.0E+00 0.0%
Chromium (Total) 1.17E+02 4.10E+03 1.00E+00 1.00E-03 4.00E+00 250E+01 7.00E+01 9.13E+03 7.51E-08 9.00E-01 8.3E-08 29%
Copper 6.12E+01 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+0l 7.00E+01 9.13E+03 3 93E-08 3.71E-02 1.1E-06 36.6%
Di-n-butylphthalate 0.00E+00 4.10E+03 1.00E+00 1.00E-01 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 0.00E+00 -
Mercury 0.00E+00 4.10E+03 1.00E+00 1.00E-03 400E+00 2S0E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Nickel 0.00E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2.00E-02 0.0E+00 0.0%
Silver 0.00E+00 4.10E+03 100E+00 100E-03 400E+00 2.50E+01 7.00E+01 9.13E+03  0.00E+00 5.00E-03 0.0E+00 0.0%
Toluene 0.00E+00 4.10E+03 1.00E+00 100E-01 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 4.10E+03 100E+00 1.00E-01 4.00E+00 2.50E+0! 7.00E+0l 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
Vanadium 0.00E+00 4.10E+03 100E+00 1.00E-03 400E+00 250E+01 7.00E+01 9.13E+03 0.00E+00 7.00E-03 0.0E+00 0.0%
Zinc 820E+02 4.10E+03 1.00E+00 |.00E-03 400E+00 250E+01 7.00E+01 9.13E+03  $26E-07 3.00E-0! 1.8E-06 60.6%
1,1,2-Trichloro-1,2,2-flu 0.00E+00 4.10E+03 1.00E+00 1.00E-0I 4.00E+00 2.50E+01 7.00E+0]1 9.13E+03 0.00E+00 3.00E+01 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 4.10E+03 100E+00 100E-01 4.00E+00 250E+01 7.00E+0! 9.13E+03 0.00E+00 5.00E-04 0.0E+00 0.0%
Dermal Contact Hazard Index: 2,.9E-06
K-26
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Appendix Table K.3-4c SWMU 3 Worker Exposure Scenario: Inhalation Risk Calculation
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Documentation--Location-Specific Evaluation Page 4 of 5
Exposure Scenario: Current Use Exposure Pathway Vasiables
Exposed Population: Environmental Management Staff CA (Air Concentration) = See Table 5.2-5
Exposure Pathway: Inhalation of Surface Soil Contaminants IR (Inhalation Ratc) = 2.5 m3/hour
Exposure Location: SWMU 3: Trench (1&2) Locations ET (Exposure Time) = 4 hours/day
(Location-Specific COCs) EF (Exposure Frequency) = 4 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) =(CA*IR*ET*EF*ED)Y(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDl/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation Exposure Exposure Exposun Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
Contaminant {mg/m3) (m3/hour)  (hours/day) (davs/vear)  (years) (kg) (days) (mg/kg/day) mp/kg/dayr  Risk % Cont
Arsenic 2.50E+00 4.00E+00 4. 00E+00 2.50E+01  7.00E+0] 2.56E+04 0.00E+00 1.51E+01  O.0E+00 0.0%
Cadmium 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 6.30E+00 0.0E+H00 0.0%
Chromium (V1) 1.36E-08 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 2.56E+04 7.60E-12 4 20E+0l 3.2E-10 100.0%
Nickel 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.68E+00 0.0E+00 0.0%
2,4,6-Trinitrotoluene 2.50E+00 4.00E+00 4. 00E+00 250E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
Total Soil Inhalstion Cancer Risk: 3.2E-10
Noncancer Hazard Index Calculations
Air Inhalation Exposure Exposure Exposure Body Aversging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI RiD Hazard %
ontaminant {mg/m3) (m3/hour) (hours/day) (days/vear) (years) (kg) (davs) (mg/kg/day) (mg/kg/day) Quotient Cont,
Antimony 0.00E+00 2.50E+00 4.00E+00 4 00E+00 2.50E+01  7.00E+0l 9.13E+03  0.00E+00
Arsenic 0 O0E+00 2.50E+00 4.00E+00 4.00E+H0 2.50E+01 700E+0F 9.13E+03  0.00E+00
Cadmium 0.00E+00 2.50E+00 4 00E+00 4 00E+00 250E+01  7.00E+01 9.13E+03  0.00E+00 1.43E-04 0.0E+00 : #DIV/)!
Chromium (Total) 1.36E-07 2.50E+00 4. 00E+00 4 00E+00 2.50E+01  7.00E+01 9.13EH03  2.12E-10
Copper 7.10E-08 2.50E+00 4.00EH0 4.00E+00 2.50E+0! 7.00E+01 9.13E+03 1.11E-10
Di-n-butylphthalate 0.00E+H00 2.50E+00 4.00E+H00 4.00E+00 2.50E+01 7.00E+01 9.13E+03  0.00E+00
Lead 0.00E+00 2.50E+00 4.00E+00 4.00E+00 250E+01 7.00EH01 9.13E+03 0.00E+00 NA NA NA
Mercury 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2S0E+01 7.00E+01 9.13E+03 O0.00E+00 B8.57E-05 (Q.0E+00 ! #DIVAQ!
Nickel 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03 0.00E+00
Silver 0.00E+00 2.50E+H00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13EH03 0.00E+00
Toluene 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03 0.00E+00 4.00E-01 00OE+00 ; #DIV/O!
Trichlorofluoromethane  0.00E+00 2.50E+00 400E+00  4.00E+00  250E+01 7.00E+01 9.13E+03 0.00E+H00
Vanadium 0.00E+00 2.50E+00 400E+00  400EH00  2.50E+01 7.00E+01 9.13E+03  0.00E+00
Zinc 9.51E-07 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03  1.49E-09
1,1,2-Trichloro-1,2,2-flu  0.00E+00 2 S0E+00 4.00E+00 4 00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00
- Soil Inhalation Hazard Index: 0.0E+00
K-2a7



Appendix Table K.3-4d Exposure Point Concentrations (EPCs) Used for SWMU 3 Current Use
Worker Exposure Scenario--Location-Specific Evaluation Page 5 of 5

SWMU 3: Location-Specific RME Soil
Concentration

Contaminant (mg/kg)

Antimony

Arsenic

Cadmium

Chromium (Total) 117 E)g; In accordance with EPA Region 8 protocols, this
Copper 61.2 'analysis assumes that 10% of the detected (total) chromium is
Di-n-butylphthalate |in the hexavalent form the remaining 90% is assumed to be
Lead Adrivalent.

Mercury —
Nickel

Silver

Toluene

Trichlorofluoromethane

Vanadium

Zing 820
1,1.2-Trichloro-1,2,2-flucroethane

2,4.6-Trinitrotoluene

Air
Concentration

c . (mg/m3) C ion F 3 iL
Antimony 0.00E+00 8.62E+08
Arsenic 0.00E+00

Cadmium 0.00E+Q0

Chromium (Total) 1.36E-07

Copper 7.10E-08

Di-n-butylphthalate 0.00E+00

Lead 0.00E+00

Mercury 0.00E+00

Nickel 0.00E+00

Silver 0.00E+00

Toluene 0.00E+00
Trichlorofluoromethane 0.00E+00

Vanadium 0.00E+00

Zinc 9.51E-07
1,1,2-Trichloro-1,2,2-fluoroethane 0.00E+00

2.4.6-Trinitrotoluene 0.00E+00
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Appendix Table K.3-5: Risks Associated with Inhalation of Soil Particulates at SWMU 3 Perimeter:

APPK35A XLS: Page A 272196 2:47PM

Analysis of Location-Specific COCs for Current Use Exposure Scenario 2 Page 1 of |
__
_ Jint Source: SWMU 3 Trench I and 2 Locations o
" Exposure Scenario: Current Use ?xpoure Patbway Variables
Exposed Population: Site Security Personnel CA (Air Concentration) = See Table 5.2-5
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 3 Perimeter ET (Exposure Time) = 0.5 hours/day
EF (Exposure Frequency) = 250 days/year
1ntake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*EDY/(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDV/Inhalation RfD Carcinogenic Effects) - 25,550 days
AT (Noncarcinogenic Effects) = 9,125 days
Cancer Risk Calculations
Air Inhalation Exposure Exposure Exposure Body Averaging Inhalstion  Inhalation  Inhalation
Concentration Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
Contaminant {mg/m3) (mdhour) (howrs/day) (days/vear) (yesnrs) (kg) (daya) (mekg/day) (mg/kg/day}; Risk 1% Cont.
Arsenic 2.50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.51E+01  0.0E+00 0.0%
Cadmium 2.50E+00 5 00E-01 2.50E+02 2.50E+01 7.00E+01 2.56E+04 0.00E+00 6.30E+00  0.0E+00 0.0%
Chromium (VI) 1.36E-08 2.S0E+00 $.00E-01 2.50E+02 1.50E+01 7.00E+01 2.56E+04 $.94E-11 4.20E+01 2.5E-09 100.0%
Nickel 2.50E+00 5.00E-0( 2.50E+02 2.50E+01 T.00E+01 2.56E+04 0.00E+00 1.68E+00  0.0E+00 0.0%
2,4,6-Trinitrotoluene 2.50E+00 5 00E-01 2.50E+02 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
Total Soil Inhalation Cancer Risk: 12.5E-09
Noncancer Hazard Index Calculations
Air Inhalation Exposure Exposure Exposure Body Avenging Inhalstion  Inhalation  Inhalation
Concentration Rate Time Frequency Duration Weight Time CD1 RMD Hazard
ntaminant {mg/m3) (mdhour) (hows/day) (davs/vear) (years) ke) (days) (mgkg/day) (mp/kg/day) Quotient
Antimony 2.50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Arsenic 2.50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Cadmium 2.50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.43E-04 0.0E+00
Chromium (Total ) 1.36E-07 2.50E+00 S.00E-01 2.50E+02 2.80E+01 7.00E+01 9.13E+83 1L.66E-09
Copper T.10E-08 2.50E+00 S.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13£+03 8.68E-10
Di-n-butylphthalate 2. 50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Lead 2.50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00 NA NA
Mercury 2.50E+00 $.00E-01 2.50E+02 2 S0E+01 7.00E+01 9.13E+03 0.00E+00 8 57E-05 0.0E+00
Nickel 2.50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Silver 2. 50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Toluene 2.50E+00  S.O0E-01  2.50E+02 2.50E+01 700E+01  9.13E+03  0.00E+00  4.00E-01  0.0E+00
Trichlorofluoromethane 2.50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Vanadium 2.50E+00 $.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13B+03 0.00E+00
Zinc 9.51E-07 1.50E+00 5.00E-01 2.50E+02 2.30E+01 7.00E+01 9.13E+83 1.16E-08
1,1,2-Trichloro-1,2,2-fluoroethane 2.50E+00 5.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
2.4,6-Trinitrotoluene 2.50E+00 $.00E-01 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Solt lll-lhﬁol Hazard Index: 0.0E+00
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Appendix Table K.4-1 SWMU 5 Current Use Worker Exposure Scenario: Risk Calculation

Documentation for the Former Pond Subarea Evaluation Page 1 of 5§
Exposure Scenario: Current Use
Exposed Population: Environmental Management Staff
Exposure Pathways: Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: SWMU S Former Pond Area (see Table 5.3-5)
Cancer Risk Calculations 7
RME Soil ll Oral Soil Ingestion Dermal Inhalation Inhalation Total

Concentration SF Cancer Cancer Slope Factor Cancer I Cancer
Contaminant (mg/kg) (mg/kg/day)-1 Risk Risk (mg/kg/day)}1 Risk Risk % Cont.
Arsenic 1.75E+00 0.00E+00 0.00E+00 1.51E+0] 0.00E+00 0.00E+00 0.0%
Cadmium 1.94E+01 0.00E+00 0.00E+H00 0.00E+00 6.30E+00 7.93E-11 7.93E-11 0.3%
Chromium (VI) 9.59E+01 0.00E+00 0.00E+00 0.00E+00 1.65E-03 1.31E-09 1.31E-09 4.7%
Nickel 8.05E+01 0.00E+00 0.00E+00 0.00E+00 4.20E+01 2.61E-08 2.61E-08 94.4%
2,4,6-Trinitrotoluene 3.00E-02 0.00E+00 0.00E+00 1.68E+00 8. 77E-11 8.77E-11 03%
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 1.65E-03 7.90E-11 7.90E-11 0.3%
Pathway-Specific Totals— Ingestion: 0.0E+00 0.0E+00 Inhalation: 2.8E-08 2.3E-08
Noncancer Hazard Index Calculations

RME Soil Oral Soil Ingestion] ~ Dermal Inhalation Inhalation Total
Concentration RfD Hazard Hazard RfD Hazard Hazard
ontaminant {(mg/kg) (mg/kg/day) | Quotient Quoticnt § (mg/kg/day) | Quotient uotient |4 Cont

Antimony 2.20E+01 4.00E-04 8.59E-04 3.52E-05 0.00E+H00 0.00E+00 8.94E-04 50.0%
Arsenic 0.00E+00 3.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Cadmium 1.94E+01 1.00E-03 3.04E-04 1.25E-05 1.43E-04 2.46E-07 3.16E-04 17.7%
Chromium (Total ) 9.S9E+02 9.00E-01 1.67E-08 6.84E-07 0.00E+00 0.00E+00 1.7T4E-08 1.0%
Copper 1.48E+02 3.71E-02 6.26E-05 2.87E-06 0.00E+00 0.00E+00 6.52E-05 3.6%
Di-n-butylphthalate 0.00E+00 1.00E-Q1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Lead 7.42E+02 0.00E+00 0.00E+00 0.00E+00 NA NA
Mercury 2.64E-01 3.00E-04 1.38E-05 5.65E-07 8.57E-0S 5.59E-09 1.43E-05 0.83%
Nickel 8.05E+01 2.00E-02 6.30E-05 2.58E-06 0.00E+00 0.00E+00 6.56E-05 “ 3.7%
Sitver 6.60E+01 5.00E-03 2.07E-04 8.47E-06 0.00E+00 0.00E+00 2.15E-04 12.0%
Toluene 0.00E+00 2.00E-01 0.00E+00 0.00E+00 4.00E-01 0.00E+H00 0.00E+00 0.0%
Trichlorofluoromethane 0.00E+00 3.00E-01 0.00E+00 |1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Vanadium 2.57E+01 7.00E-03 S.7SE-08 2.36E-06 0.00E+00 0.00E+00 S$.99E-0S 3.4%
Zinc 2.57TE+03 3.00E-01 1.34E-04 $.49E-06 0.00E+00 0.00E+00 1.39E-04 7.8%
1,1,2-Trichloro-1,2,2-fluoro 0.00E+00 3.00E+0] 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Pathway-Specific Totals— Ingestion: 1.7E-03 7.0E-05 Inhalation: 2.5E-07 1.8E-03

*The oral RfD for chromium (9.0E-01 mg/kg/day) is weighted as follows: 90% trivalent fraction (RfD=1.0 mg/kg/day) and
10% hexavalent fraction (RfD=0.005 mg/kg/day). Page E of this worksheet provides the rationale for this approach.

APP_K41.XLS: PageD 2/21/96 4:40 PM
*See attached tables (a-d) for pathway-specific documentation.
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Appendix Table K.4-1a SWMU 5 Worker Exposure Scenario: Soil Ingestion Risk Calculation Documentation for
Former Pond Subarea Evaluation

Page 2 of 5

APP_K41.XLS: Page A 2/21/96 4:40 PM

Exposure Scenario: Current Use ixposure Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) - Surface Soil upper 95% UCL (Table 5 .3-5)
Exposure Pathway: Soil Ingestion IR (Soil Ingestion Rate) = 100.0 mg/day
Exposure Location: SWMU § Former Pond Arca (sce Table 5.3-5) CF (Conversion Factor) - 0.000001 kg/mg
Fl (Fraction Ingested) - 1.00 (unitless)
Intake and Risk Calculation Equations EF (Exposure Frequency) = 4 days/year
CDf (mg/kg/day) = (CS*IR*CF*FI*EF*EDY(BW*AT) ED (Exposure Duration) = 25 years (per 70-yr lifetime)
Cancer Risk = CDI * SF BW (Body Waeight) = 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time, =
Carcinogenic Effects) - 25550 days
AT (Noncarc Effects) - 9125 days
Cancer Risk Calculations
RME Soil Soil Fraction Exposure Exposure Body Averaging  Soil Ingestion Oral Soil [ngestion
Concentration  Ingestion Ingested Freq y Duration Weight Time CDI SF Cancer
ntaminant {mg/kg) (mg/day) (unitless) {days/year) (years) (kg {davs) (mgkg/day) (mp/ke/day}] Risk % Cont,
Arsenic 1.00E+02 | .00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.75E+00 0.0E+00
Cadmium 1 94E+01 1 00E+02 1.00E+00 4.00E+00 2.50E+0] 7.00E+01] 2.56E+04 1.08E-07 0.0E+00
Chromium (VI) 9.59E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 $.36E-07 0.0E+00
Nickel 8 05E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 - 7.00E+01 2.56E+04 4.50E-07 0.0E+00
2,4,6-Trinitrotoluene 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 3.00E-02 0.0E+00
Total Soil In!esdon Cancer Risk: 0.0E+00
N -cer Hazard Index Calculations
- RME Soil Soil Fraction Exposure Exposure Body Avenaging  Soil Ingestion Oral Soil Ingestion
- Concentration  Ingestion Ingested Frequency Duration Weight Time CDI RfD Hazard %
Antimony 2.20E+01 | .00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 3.44E-07 4 00E-04 8.6E-04 50.0%
Arsenic 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3 00E-04 0.0E+00 0.0%
Cadmium 1.94E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 3.04E-07 1.00E-03 3.0E-04 17.7%
Chromium (Total ) 9.59E+02 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 1.50E-05 9.00E-01 1.7E-0S 1.0%
Copper 1.48E+02 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 9.13E+03 2.32E-06 3.71E-02 6.3E-05 31.6%
Di-n-butylphthalate 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 7.42E+02
Mercury 2.64E-01 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 9.13E+03 4.13E-09 3.00E-04 1.4E-05 0.8%
Nickel 8 OSE+OI 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7 00E+01 9.13E+03 1.26E-06 2.00E-02 6.3E-05 3.7%
Silver 6 60E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 1.03E-06 5.00E-03 2.1E-04 12.0%
Toluene 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2 00E-01 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
Vanadium 2.57E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 4.03E07 7.00E-03 5.8E-0S 34%
Zinc 2.57E+03 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 4.02E-05 3.00E-01 1.3E-04 7.8%
1,1,2-Trichloro-1,2,2-fluor 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E+01 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 5.00E-04 0.0E+00 0.0%
Mmrd Index: 1.7E-03
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Appendix Table K.4-1b  SWMU 5 Current Use Worker Exposure Scenario: Dermal Contact Risk Calculation Documentation for

Former Pond Subarea Evaluation Page 3 of 5
Exposure Scenanio: Current Use Exposure Pathway Variables
Exposed Population’ Environmental Management Staff CS (Chemical Concentration) = See Table 5.3-5
Exposure Pathway: Dermal Contact with Surface Soil CF (Conversion Factor) - 1 OE-06 kg/mg
Exposure Location: SWMU § Former Pond Arca (see Table 5.3-5) SA (Skin Surface Area) - 4100 cm2/event
AF (Adherence Factor) - 100 mg/em2
Intake and Risk Calkculation Equations ABS (Absomption Factor) - metals-0.001, orgs-0.1
Absorbed Dosc (mg/kg/day) = (CS*CF*SA*AF*ABS*EF*EDV(BW*AT) EF (Exposure Frequency) = 4 dayvyesr
Cancer Risk = Dermal Contact CDI * SF ED (Exposure Duration) = 25 years
Hazard Quotient = CDU/RD BW (Body Weight) = 70 kg
AT (Averaging Time,
Carcinogeruc Effects) - 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
RME Soil Skin Adherence Absorption Exposure Exposure Body Averaging Dermal (Oral) Dermal
Conc Surface Factor Factor Frequency Durstion Wesght Time cDl SF Cancer
Contaminant {me/ka) (cm/event)  (ma/cm3) (unitless) (davarvear (xear3) (kg (days) (mp/kg/dey) (ma/kg/day)1 Risk {aCont
Arsenic 0 00E+00 4 |10E+03 1.00E+00 | DOE-03 4 00E+00 2 S0E+0| 7 0OE+01 2.56E+04 0 OE+00 1 75E+00 0 0E+00
Cadmium | S4E+0| 4 10E+03 1 O0E+00 1.00E-03 4 00E+00 2 SOE+01 7.00E+01 2.56E+04 4 4E-09 0.0E+00
Chromium (VI) 9 S9E+01 4 10E+03 1 00E+00 1.00E-03 4 00E+00 2 SOE+0! 7 00E+0I 2 56E+04 2.2E-08 0 0E+00
Nickel 3 0SE+01 4 10E+03 } 00E+00 1 0OE-03 4 00E+00 2.50E+01 7 O0E+01 2 S6E+04 1.8E-08 0 OE+00
2,4,6-Trinitrotoluene 0 00E+00 4 |10E+03 | 00E+00 1 00E-0I 4 00E+00 2 SOE+01 7 00E+01 2.56E+04 0 0E+00 3.00E-02 0 0E+00
Total Dermal Contact Cancer Risk: 0.0E+00
Noncancer Hazard Index Calculations
RME Soil Skin Adherence Absorption Exposure Exposure Body Averaging Dermal (Oral) Dermal
Conc Surface Factor Factor Frequency Duration Weight Time CDI RFD Hazard %
Contaminant {mg/kg) (cm/even)  (mg/cm2) (uptless) (daysyesr) (xeans) g} (dayy) (mg/kg/day) (me/kg/day)  Quotient ; Cont
Antimony 2 20E+0] 4 10E+03 1 00E+00 1 00E-03 4 00E+00 2.50E+01 1.00E+01 9.13E+03 1 41E-08 4 O0E-04 3 SE-0S 50 0%
Arsenic 0 00E+00 4 |0E+03 1 00E+00 1 00E-03 4 00E+00 2 50E+01 7.00E+0t 9 13E+03 0 00E+00 3 00E-04 0 0E+00 00%
Cadmium 1 94E+01 4 10E+03 1 OOE+00 1.00E-03 4 OOE+00 2.50E+01 7 00E+01 9 13E+03 | 2SE-08 1 00E-03 | 2E-05 17.7%
Chromium (Total) 9 S9E+02 4 10E+03 | GOE+00 1.00E-03 4 00E+00 2 50E+01 7 0OE+O0I 9 13JE+0 6 15E-07 9 00E-01 6 8E-07 1.0%
Copper 1 48E+02 4 10E+03 | 00E+00 1 00E-03 4 00E+00 2 SOE+0I 7 0OE+O! 9 13E+03 9 S3E-08 3 NEQ2 2 6E-06 36%
Di-n-butylphthalate 0 0OE+00 4 10E+03 1 OOE+00 1 OOE-01 4 00E+00 2 SOE+0I 7 00E+01 9 13E+03 0 00E+00 | 00E-0I 0 0E+00 00%
Lead 7 42E+02
Mercury 2 64E-01 4.10E+HD) 1 OOE+00 | 00E-03 4 00E+00 2 SOE+0t 7 00E+01 9.13E+03 1 69E-10 3 O0E-04 5.6E-07 0.8%
Nickel 8 OSE+01 4 10E+03 1 00E+00 1 00E-03 4 00E+00 2.50E+01 7 00E+01 9 13E+03 5 1TE-08 2.00E-02 2 6E-06 3%
Silver 6 60E+01 4 10E+03 1 00E+00 1.00E-03 4 00E+00 2.50E+0! 7 00E+01 9 13E+03 4 24E-08 S 00E-03 8 SE-06 12.0%
Toluene 0 00E+00 4 |0E+03 1 OOE+00 1 00E-O1t 4.00E+00 2.50E+01 7 00E+01 9 13IE+03 0 00E+00 2 00E-01 0 OE+00 00%
Trichiorofluoromethane 0 00E+00 4 10E+03 1 00E+00 1 00E-0I 4 00E+00 2.50E+01 7 00E+01 9 13E+03 0 00E+00 3 00E-01 0 0E+00 00%
Vanadium 2.57E401 4 10E+03 1 00E+00 { 00E-03 4 00E+00 2.50E+0) 7.00E+01 9 13E+03 | 65E08 7 00E-03 1 4E-06 3.4%
Zinc 2.57E+03 4 |0E+03 1 00E+00 | 00E-03 4 00E+00 2.50E+01 7 00E+0L 9 13E+03 | 65E-06 3 00E-01 5.SE-06 18%
1,1,2-Trichloro-1,2,2-flu 0 COE+00 4 10E+03 1 00E+00 | 00E-01 4 00E+00 2 SOE+01 7 00E+01 9 13E+03 0 00E+00 3 00E+01 0 OE+00 oM
2,4,6-Tnnitrotoluene 0 00E+00 4 10E+03 1.00E+00 1.00E-01 4 0O0E+00 2.50E+01 7 00E+01 9 13E+03 0 00E+00 5 OOE-04 0 OE+00 0.0%
Dermal Contact Hazard Index: 7.0E-08
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Appendix Table K.4-1c SWMU S Worker Exposure Scenario: Inhalation Risk Calculation

Documentation for Former Pond Subarea Evaluation Page 4 of 5
Exposure Scenario: Current Use Exposure Pathway Vartables
Exposed Population: Environmental Management Staff CA (Air Concentration) - Sec Table 5.3-5
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU S Former Pond Area (see Table 5.3-5) |ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 4 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*ED)(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDV/Inhalation RfD Carcinogenic Effects) = 25,550 days
AT (Noncarcinogenic Effects) = 9,125 days

Cancer Risk Calculations

Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation [nhalation
Concentratio Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
Contaminant (mg/m}) (mdhour) (hours/day) (days/vean)  (years) {kg) (days) (mg/kg/day) mg/kg/day)-  Risk |%Cont
Arsenic 2.50E+00 4.00E+00  4.00E+00  250E+0! 7.00E+01 2.56E+04 0.00E+00 1.51E+01 0.0E+00 0.0%
Cadmium 2.25E-08 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 2.56E+04 126E-11  6.30E+00  79E-11 0.3%
Methylene chloride 1.56E-03  2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04  7.94E-07 1.65E-03 1.3E-09 4.8%
Chromium (V) 1.11E-06 2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 2.56E+04 6.21E-10 420E+01  2.6E-08 94.6%
Nickel 9.34E-08 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04  S5.22E-11 1.68E+00  B.8E-11 0.3%
2,4,6-Trinitrotoluene 2.50E+00 4.00E+00  4.00E+00  2.50E+0t 7.00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
Total Soil Inhalation Cancer Risk: 2.8E-08

Noncancer Hazard Index Calculations

Alr Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation

Concentratio Rate Time Frequency Duration Weight Time CDI RfD Hazard %
Contaminant (mg/m3) (m3/hour) (hours/day) (days/vear)  (years) kg) (days) (mg/kg/day) (mg/kg/day) Quotient | Cont
Antimony 2.55E-08 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03  3.99E-11
Arsenic 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+H03 0.00E+00
Cadmium 225E-08 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00EH01 9.13E+03  3.52E-11 1.43E-04 2.5E-07 97.8%
Chromium (Total) 1.11E-06 2.50E+00 4.00E+00 4.00E+00 2S50E+01  7.00E+01 9.13E+03 1.74E-09
Copper 1.72E-07  2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 9.13E+03  2.70E-10
Di-n-butylphthalate 0.00E+00 2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 9.13E+03  0.00E+00
Lead 8.61E-07 2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 9.13E+03 13SE-09 NA NA NA
Mercury 3.06E-10 2.50E+00 4.00E+00  4.00E+00 2.50E+01 7.00E+0I 9.13E+03 4.79E-13  8.57E-05  S.6E-09 2.2%
Nickel 9.34E-08 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 9.13E+03  1.46E-10
Silver 7.6SE-08  2.50E+00 4.00E+00  4.00E+00 250E+01 7.00E+01 9.13E+03 120E-10
Toluene 0.00E+00 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-01  0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 9.13E+03  0.00E+00
Vanadium 298E-08 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 9.13E+03 4.67E-11
Zinc 298E-06 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+0I 9.13E+03  4.66E-09
1,1,2-Trichloro-1,2,2-flu  0.00E+00 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 9.13E+03  0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 9.13E+03  0.00E+00

Soil Inhalation Hazard Index: 2.5E-07
m —— -]
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Appendix Table K.4-1d Exposure Point Concentrations (EPCs) Used for SWMU 5 Current Use
Worker Exposure Scenario--Former Pond Subarea Evaluation

SWMU 5

Soil Exposure Point

Concentration (EPC)

Contaminant

Antimony

Arsenic

Cadmium

Chromium (Total)
Copper
Di-n-butylphthalate
Lead

Mercury

Nickel

Silver

Toluene
Trichlorofluoromethane
Vanadium

Zinc
1,1,2-Trichloro-1,2,2-fluoroethane
2.4,6-Trinitrotoluene

Contaminant

Antimony

Arsenic

Cadmium

Chromium (Total)
Copper
Di-n-butylphthalate
Lead

Mercury

Nickel

Silver

Toluene
Trichlorofluoromethane
Vanadium

Zinc
1,1,2-Trichloro-1,2,2-fluoroethane
2,4,6-Trinitrotoluene
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(mg/kg)

21.95

19.4

Page S of 5

958.9 ‘Note: In accordance with EPA Region 8 protocols, this
148.4 \analysis assumes that 10% of the detected (total) chromium is
‘in the hexavalent form, the remaining 90% is assumed to be

741.8 ‘trivalent.

|
|
1
|
I
|
!

0.264 -
80.47
65.98

25.73

2567

Modeled Air
Concentration

: : . ion F 3 ke soil

2.55E-08
0.00E+00
2.25E-08
1.11E-06
1.72E-07
0.00E+00
8.61E-07
3.06E-10
9.34E-08
7.65E-08
0.00E+00
0.00E+00
2.98E-08
2.98E-06
0.00E+00
0.00E+00

K

8.62E+08

3y



Appendix Table K.4-2: Risks Associated with Inhalation of Soil Particulates at SWMU 5 Perimeter:

APP_K42.XLS: Page A 2/21/96 4:45PM

Analysis of COCs in Former Pond Subarea Surface Soils Page 1 of 1
sosure Scenario. Current Use Exposure Pathway Variables
osed Population:  Demilitarization Area Worker CA (Air Concentration) = Sec Table 5.3-5
“Exposure Pathway Inhalation of C(XCs in Pond Area Surface Soils IR (Inhalation Rate) = 2.5 m/our
Exposure Location: Southeast of SWMU (downwind) ET (Exposure Time) = 8 hours/day
EF (Exposure Frequency) = 150 days/year
Intake and Risk Calculation ﬁ;ntiou ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*ED)(BW*AT) |BW (Body Weight) - 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) - 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air inhalation  Exp Exp Exp Body Avoraging  Inhalani Inhalat Inhal
Concentration Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
ntaminan {mg/m3) (mdhour)  (howrsdsy)  (days/vean) (veama) kg) (days) (mg/kg/day) (mg/kg/day) Risk {%Cont
Arsenic 2.50E+00 3.00E+00 1.50E+02 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.51E+01 0.0E+00 0.0%
Cadmium 2.25E-08 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+0t 1.568+04 944E-10 6.30E+00 S.9E-09 1.9%
Chromium (V1) 1.11E-07 1.50E+00 8.00E+00 1L.SOE+02 2.50E+01 7.00E+01 1.56K+04 4.65E-0% 4.20E+01 2.0E-07 94.0%
Nickel 9.34E-08 2.50E+00 8.00E+00 1.S0E+02 2.50E+01 7.00E+01 1.56R+04 3.NE-09 1.68E+00 6.6E-09 2%
2.4 6-Trinitrotoluene 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 2. 56E+04 0.00E+00 0.0E+00 0.0%
Total Soil Inhalation Cancer Risk: 2.1E-07
Noncancer Hazard Index Calculations
Air inhal Exp Exposure Exp Body Averaging Inhalstion Inhalation  Inhalation
Concentration Rate Time Frequency Duration Weight Time CDI RD Hazard %
~~ntaminant {mg/m3)} (mdhour)  (hourv/day)  (dava/vear) (yeans) (k) (davs) (mg/ke/day) (mekgday)  Quotient Cont.
- _-Cimony 0.00E+00 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+8 0.00E+00
Arsenic 2.55E-08 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+03 2.99E-09
Cadmium 0.00E+00 2.50E+00 8.00E+00 1.50E+02 1.S0E+01 7.00E+01 9. 135403 0.00E+00 1.4E-04 0.0E+00 0.0%
Chromium (Total) 2.25E-08 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E4+83 2.642-09
Copper 1L.11E-06 2.50E+00 3,00E+00 1.50E+02 1.50E+01 7.00E+01 9. 13E+03 131807
Di-n-butylphthalate 1.72E-07 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+03 2.02E-08
Lead 0.00E+00 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00 NA NA 0.0%
Mercury 3.61E-07 2.50E+00 8.00E+00 1.50E+02 2,50E+01 7.00E+01 .13+ 1.012-07 8.57TE-08 1.2E-03 100.0%
Nickel 3.06E-10 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.138+0 J.60K-11
Silver 9.J4E-08 2.50E+00 8.00E+00 1.S0E+02 2.50E+0] 7.00E+01 2.13E+03 1.10E-08
Toluene 7.65E-08 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+03 8.99E-09 4.00E-01 2.2E-08 0.0%
Trichlorofluoromethane  0.00E+00 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Vanadium 0.00E+00 2.50E+00 8.00L+00 1.50E+02 1.50L+01 T.00E+01 . 9.13E+43 0.00E+00
Zinc 2.98E-08 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+03 3.50E-09
1,1,2-Trichloro-1,2,2-flu  2.98E-06 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+03 3.50E-07
2,4 6-Trinitrotoluene 0.00E+00 2.50E+00 8.00E+00 1.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Soil Inhalatien Hazard Iadex: 1.2E-03
R
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Appendix Table K.4-3 SWMU 5 Current Use Worker Exposure Scenario: Risk Calculation

Documentation for the Ditch/SS Sample Location Subarea Evaluation Page 1 of §
Exposure Scenario: Current Use
Exposed Population: Environmental Management Staff
Exposure Pathways: Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: SWMU § Ditch/SS Subarea (see Table 5.3-5)
Cancer Risk Calculations
RME Soil Oral Soil Ingestionﬂ Dermal Inhalation Inhalation Total

EPC SF Cancer Cancer Slope Factor Cancer Cancer
Contaminant (mg/kg) (mg/kg/day)-1 Risk Risk m ay)-1 Risk Risk [% Cont.
Arsenic 0.00E+00 1.7SE+00 0 00E+00 0.00E+00 1.51E+01 0.00E+00 0.00E+00 0.0%
Cadmium 1.42E+00 0.00E+00 0.00E+00 0.00E+00 6.30E+00 6.02E-12 6.02E-12 0.4%
Chromium (VI) 2.95E+00 0.00E+00 0.00E+00 0.00E+00 4.20E+01 8.03E-11 8.03E-11 5.2%
Nickel 1.43E+01 0.00E+00 0.00E+00 0.00E+00 1.68E+00 1.55E-11 1.5SE-11 1.0%
2,4,6-Trinitrotoluene 0.00E+00 3.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Methylene chloride 0.00E+00 0.00E+00 0 00E+00 0.00E+00 1.65E-03 1.44E-09 1.44E-09 93.4%
Pathway-Specific Totals— Ingestion: 0.0E+00 0.0E+00 Inhalation 1.SE-09 1.5E-09
Noncancer Hazard Index Calculations

RME Soil Oral Soil Ingestion]  Dermal inhalation Inhalation Total

EPC RfD Hazard Hazard RfD Hazard Hazard
Contaminant (mg/kg) (mg/kg/day) ] Quotient Quotient || (mg/kg/day)| Quotient Quotient [ Cont.
Antimony 3.5TE+00 4.00E-04 1.40E-04 5.73E-06 0.00E+00 0.00E+00 1.45E-04 54.8%
Arsenic 0.00E+00 3.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Cadmivm 1.47E+00 1.00E-03 2.30E-05 9.44E-07 1.43E-04 1.87E-08 2.40E-05 9.0%
Chromium (Total) 2.95E+01 9.00E-01 5.12E07 2.10E-08 0.00E+00 0.00E+00 5.33E-07 0.2%
Copper 2.59E+01 3.71E-02 1.09E-0S 4.48E-07 0.00E+00 0.00E+00 1.14E-05 4.3%
Di-n-butylphthalate 0.00E+00 1.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Lead 5.09E+01 0.00E+00 0.00E+00 0.00E+00 NA NA 0.00E+00 0.0%
Mercury 7.50E-02 3.00E04 | 3.91E-06 1.60E-07 8.57E-08§ 1.59E-09 4.08E-06 1.5%
Nickel 1.43E+01 2.00E-02 1.12E-05 4.57TE-07 0.00E+00 0.00E+00 1.16E-08 4.4%
Silver 2.9SE-01 5.00E-03 9.24E-07 3.79E-08 0.00E+00 0.00E+00 9.62E-07 0.4%
Toluene 0.00E+00 2.00E-01 0.00E+00 0.00E+00 4.00E-01 0.00E+00 0.00E+00 0.0%
Trichlorofluoromethane 0.00E+00 3.00E-O1 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Vanadium 2.16E+01 7.00E-03 4.83E-05 1.98E-06 0.00E+00 0.00E+00 5.03E-05 18.9%
Ziac 3.18E+02 3.00E-01 1.66E-05 6.81E-07 0.00E+00 0.00E+00 1.73E-05 6.5%
1,1,2-Trichloro-1,2,2-fluoro 0.00E+00 3.00E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Pathway Specific Totals— Ingestion: 2.6E-04 1.0E-05 Inhalation: 2.0E-08 2.7E-04

*The oral RfD for chromium (9.0E-01 mg/kg/day) is weighted as follows: 90% trivalent fraction (RfD=1.0 mg/kg/day) and

10% hexavalent fraction (RfD=0.005 mg/kg/day). Page E of this worksheet provides the rationale for this approach.
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Appendix Table K.4-3a SWMU 5 Worker Exposure Scenario: Soil Ingestion Risk Calculation Documentation for

APP_K43.XLS: Page A 22196 4:47 PM

Ditch/SS Sample Location Subarea Evaluation Page 2 of 5
b
Exposare Scenario: Current Use [Exposure Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) = Surface Soil upper 95% UCL (Table 5.3-5)
Exposure Pathway: Soil Ingestion IR (Soil Ingestion Rate) = 100.0 mg/day
Exposure Location: SWMU 5 Ditch/SS Subarea (sec Table 5.3-5) CF (Conversion Factor) = 0.000001 kg/mg
F1 (Fraction Ingested) - 1.00 (unitless)
Intake and Risk Calculltioniquations EF (Exposure Frequency) - 4 days/year
CDI (mg/kg/day) = (CS®*IR*CF*FI*EF*EDY(BW*AT) ED (Exposure Duration) - 25 years (per 70-yr lifetime)
Cancer Risk = CDI * SF BW (Body Weight) = 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time, -
Carcinogenic Effects) = 25550 days
AT (Noncarc Effects) - 9125 days
Cancer Risk Calculations
RME Soil Soil Fraction Exposure Exposure Body Avenaging  Soil Ingestion Oral Soil Ingestion
EPC Ingestion Ingested Frequency Duration Weight Time CDI SF Cancer
Arsenic 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.7SE+00 0.0E+00
Cadmium 1.42E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.36E+04 7.94E-09 0.0E+00
Chromium (V1) 2.9SE+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 1.65E-08 0.0E+00
Nickel 1.43E+01 1 00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 8.00E-08 0.0E+00
2,4,6-Trinitrotoluene 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 3.00E-02 0.0E+00
Total Seil Ingestion Cancer Risk: 0.0E+00
No~  <er Hazard Index Calculations
- RME Soil Soil Fraction Exposure Exposure Body Avenaging  Soil Ingestion Oral Soil Ingestion
~- EPC [ngestion Ingested Frequency Duration Weight Time CDI R{D Hazard %
Antimony 3.57E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 5.59E-08 4.00E-04 1 4E-04 54.8%
Arsenic 0.00E+00 1.00E+02 1.00E+00 4 .00E+00 2.50E+01 7.00E+01] 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Cadmium 1.47E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.30E-08 1.00E-03 2.3E-05 9.0%
Chromium (Total) 2.95E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 4.61E-07 9.00E-01 5.1E-07 0.2%
Copper 2.59E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 4.05E-07 3.71E-02 1.1E-05 4.3%
Di-n-butylphthalate 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 5.09+01
Mercury 7.50E-02 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 1.17E-09 3.00E-04 3.9E-06 1.5%
Nickel 1.43E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.0E0? 2 D0E-02 1.1E-08 4.4%
Silver 2.95E-01 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 9.13E+03 4.62E-09 5.00E-03 9.2E-07 0.4%
Toluene 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00EH+01 9.13E+03 0.00E+00 2.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
Vanadium 2.16E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 3.38E07 7.00E-03 4 8E-05 18.9%
Zinc 3.18E+02 1 00E+02 1 .00E+00 4.00E+00 2.50E+01 7.00E+01 9.138+03 4.98E-06 3.00E-01 1. 7E-05 6.5%
1,1,2-Trichloro-1,2,2-fluor  0.00E+00 1.00E+02 1.0DE+00 4.00E+00 2.50E+01 7.00E+01 9.138+03 0.00E+00 3.00E+01 0.0E+00 0.0%
2,4,6-Trinitrotoluenc 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.136+03 0.00E+00 5.00E-04 0.0E+00 0.0%
Soll ll'atlon Hazard Index: 2.6E-04
K-37



Appendix Table K.4-3b SWMU 5 Current Use Worker Exposure Scenario: Dermal Contact Risk Calculation

Documentation for Ditch/SS Sample Location Subarea Evaluation Page 3 of 5
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) = Sec Table 5.3-5
Exposure Pathway: Dermal Contact with Surface Soil CF (Conversion Factor) = 1.0E-06 kg/mg
Exposure Location: SWMU § Ditch/SS Subarea (see Table 5.3-5) SA (Skin Surface Area) - 4100 cm2/event
AF (Adherence Factor) = 1.00 mg/cm2
Intake and Risk Calculationiq:ultions ABS (Absorption Factor) = metals-0.001; orgs-0.1
Absorbed Dose (mg/kg/day) = (CS*CF*SA*AF*ABS*EF*EDV(BW*AT) EF (Exposure Frequency) = 4 daysiyear
Cancer Risk = Dermal Contact CDI * SF ED (Exposure Duration) = 25 years
Hazard Quotient = CDU/R{D BW (Body Weight) = 70 kg
AT (Averaging Time,
Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
RME Soil Skin Adherence Absorption  Exposure  Exposure Body Averaging  Dermal (Oral) Dermal
EPC Surface Factor Factor Frequency  Duration Weight Time CDI SF Cancer
Arsenic 0 00E+00  4.10E+03 | .00E+00 100E03  4.00E+00 2.50E+01 7 00E+01  2.56E+04 0.0E+00 1.7SE+00  Q.0E+00
Cadmium 142E+00  4.10E+03 1.00E+00 1.00E-03 4 00E+00 250E+01 7.00E+01 2.56E+04 3.3E-10 0.0E+00
Chromium (V1) 295E+00 4.10E+03 1.00E+00 1.00E-03 4 00E+00 2.50E+01 700E+01 2.56E+04 6.8E-10 0.0E+00
Nickel 1.43E+01  4.10E+03 1.00E+00 1 00E-03 400E+00 2.50E+01 7.00E+0l 2.56E+04 33E09 0.0E+00
2,4,6-Trinitrotoluene 0.00E+00 4.10E+03  1.00E+00 1.00E-01  4.00E+00 2350E+01 7.00E+0l 2.56E+04 0OE+00  300E-02  0.0E+00
Total Dermal Contact Cancer Risk: 0.0E+00
Noncancer Hazard Index Calculations
RME Soil Skin Adherence Absorption  Exposure  Exposure Body Averaging Dermal (Oral) Dermal
EPC Surface Factor Factor Frequency  Duration Weight Time CDI RfD Hazard %
Antimony 3 S7E+00 4.10E+03 1 .00E+00 1.00E-03 400E+00 2.50E+0l 7.00E+0! 9.13E+03 2.29E-09 4.00E-04 5.7E-06 54.8%
Arsenic 0.00E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 250E+01 7.00E+01 9.13E+03 0.00E+00 3 00E-04 0.0E+00 0.0%
Cadmium 147E+00 4.10E+03  1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03  9.44E-10 1.00E-03 9.4E-07 9.0%
Chromium (Total) 29SE+01 4.10E+03  1.00E+00 1.00E-03 4 00E+00 2.50E+01 700E+01 9.13E+03 1.89E-08 9.00E-01 2.1E-08 0.2%
Copper 2.59E+01 4.10E+03 100E+00 100E-03 400E+00 250E+01 7.00E+01 9.13E+03 166E-08 3.71E-02  4.5E-07 43%
Di-n-butyiphthalate 0.00E+00 4.10E+03  1.00E+00 1 00E-0] 400E+00 2.50E+01  7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 5.09E+01
Mercury 7.50E-02 4.10E+03 1.00E+00 100E-03 400E+00 250E+01 7.00E+01 9.13E+03 4 81E-11 3.00E-04 1.6E-07 1.5%
Nickel 143E+01 4.10E+03 100E+00 1. 0OE-03 4.00E+00 2SOE+01 7.00E+0t 9.13E+03 9.1SE-09 2.00E-02 4.6E-07 4.4%
Silver 2.95E-01 4.10E+03 1. 00E+00  1.00E-03 4.00E+00 250E+01 7.00E+01 9.13E+03 1.89E-10 5.00E-03 3.8E-08 0.4%
Toluene 0.00E+00 4.10E+03 1.00E+00 1.00E-01 4.00E+00 2.50E+01 7.00E+0l 9.13E+03  0.00E+00 2.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 4.10E+03  1.00E+00 1.00E-01 4.00E+00  2.50E+01 7.00E+01  9.13E+03  0.00E+00 3.00E-01 0.0E+00 0.0%
Vanadium 2.16E+01 4.10E+03 1.00E+00 1.00E-03 4.00E+00 250E+01 7.00E+01 $.13E+03 1.39E-08 7.00E-03 2.0E-06 18.9%
Zinc 3.18E+02 4.10E+03  1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.04E-07 3.00E-01 6.8E-07 6.5%
1,1,2-Trichloro-1,2,2-flu 0.00E+00 4.10E+03  1.00E+00 1.00E-01 400E+00 2.30E+01 7.00E+01 9.13E+03  0.00E+00 3.00E+01 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 4.10E+03  1.00E+00 1.00E-01 4 00E+00 2.30E+01  7.00E+01 9.13E+03  0.00E+00 5.00E-04 0.0E+00 0.0%
Dermal Contact Hazard Index: 1.0E-08
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Documentation for Ditch/SS Sample Location Subarea Evaluation Page 4 of 5
= =
Exposure Scenario: Current Use Exposure Pathway Varbibles
Exposed Population: Environmental Management Staff CA (Air Concentration) - See Table 5.3-5
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) - 2.5 m3/hour
Exposure Location: SWMU § Ditch/SS Subarea (see Table 5.3-5) ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 4 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*ED}(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard -Quotient = CDl/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time DIt Slope Factor  Cancer
ontaminant {mg/m3} (mi/hour) (hours/day) (daysiyear) — (years) (kg) (days) (mg/kg/day) mg/kg/day)}  Risk % Cont
Arsenic 2.50E+00  4.00E+00 4.00E+00 2.50E+01 7.00E+01 2S6E+04 0.00E+00 1.SIE+01  0.0E+00 0.0%
Cadmium 1.71E-09  2.50E+00 4.00E+00 4 00E+00 250E+0! 7.00E+01 2.56E+04 9.56E-13 6.30E+00 6.0E-12 0.4%
Chromium (VI) 342E-09 250E+00 4.00E+00 4 00E+H0 250E+0l  7.00E+01 2.56E+04 191E-12 4 20E+0t 8.0E-11 5.2%
Nickel 1.65E-08 250E+00 4.00E+00 4.00E+00 250E+01  700E+)1 2.56E+04 9.23E-12 1.68E+00 1.5E-11 1.0%
2,4,6-Trinitrotoluene 2.50E+00  4.00E+00 4. 00E+00 250E+01  700E+01  2.56E+04 0.00E+00 0.0E+00 0.0%
Methylene chloride 1.56E-03 2.50E+00  4.00E+00 4.00E+00 2.50E+01, 7.00E+01 2.56E+04 8.72E-07 1 65E-03 1.4E-09 93.4%
Total Soil Inhalation Cancer Risk: 1.SE-09
Noncancer Hazard Index Calculations
Air Inhalation  Exposure Exposure Eosure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI RfD Hazard %
Contaminant (mg/m3) (mithour) (hours/day) (days‘vear) (years) (kg) (days) (mg/kg/day) (ma/kg/day) Quotient Cont
Antimony 4 14E-09 250E+00 4.00E+00 4.00E+00 250E+01 7.00E+01 9.13E+03  6.48E-12
Arsenic 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+0! 7.00EH01 9.13E+03 0.00E+00
Cadmium 1.71E-09  2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03  2.67E-12 1.43E-04 1 9E-08 92.2%
Chromium (Total) 342E-08 2.50E+00 4.00E+00 4.00E+00 250E+01  7.00E+0! 9.13E+03  5.35E-11
Copper 3.00E-08 250E+00 4.00E+00 4 00E+00 250E+01  7.00E+01 9.13E+03 4.70E-11
Di-n-butylphthalate 0.00E+00 2.50E+00 4.00E+00 4.00E+00 250E+01  7.00E+01 9.13E+03 0.00E+00
Lead 5.90E-08 2.50E+00 4.00E+00 4.00E+H00 2.50E+01  7.00E+01 9.13E+03  9.24E-II NA NA 0.0%
Mercury 870E-11 2.50E+00 4.00E+00 4.00E+00 250E+01  7.00E+01  9.13E+03 1.36E-13 8.57E-05 1.6E-09 7.8%
Nickel 1.65E-08 250E+00 4.00E+H)0 4. 00E+00 250EH01  7.00E+01  9.13E+03  2.59E-11
Silver 342E-10 250E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03  S5.36E-13
Toluene 000E+00 250E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 9.13E+03  0.00E+00
Vanadium 2.51E-08 250E+00 4.00E+00 4.00E+00 250E+01 7.00E+01 9.13E+03  3.92E-11
Zinc 3.69E-07 250E+00 4.00E+00 4.00E+H00 250EH0r 7.00E+01 9.13E+03  5.78E-10
1,1,2-Trichloro-1,2,2-flu  0.00E+00 2.50E+00  4.00E+00 4 00E+00 250E+01  7.00E+01 9.13E+03 0.00E+00
2,4 6-Trinitrotoluene 0.00E+)0 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00EH01 9.13E+03  0.00E+00
Soll Inhslation Hazard Index: 2.0E-08




Appendix Table K.4-3d Exposure Point Concentrations (EPCs) Used for SWMU 5 Current Use

Worker Exposure Scenario--Ditch/SS Subarea Evaluation Page 5 of 5
SWMU §: Ditch/SS Subarea Soil Exposure Point
Concentration (EPC)
Contaminant (mg/kg)
Antimony 3.57
Arsenic
Cadmium 1.47
Chromium (Total) 2946 iNofe: In accordance with EPA Region 8 protocols, this R
Copper 25.89 ‘analysis assumes that 10% of the detected (total) chromium is |
Di-n-butylphthalate |in the hexavalent form; the remaining 90% is assumed to be |
Lead 50.88 srivalent. !
Mercury 0.075 —
Nickel 14.25
Silver 0.295
Toluene
Trichlorofluoromethane
Vanadium 21.61
Zinc 318.26

1,1,2-Trichloro-1,2,2-fluoroethane
2,4,6-Trinitrotoluene

Modeled Air
Concentration
c . : 3 C ion F (3 il
Antimony 4.14E-09 8.62E+08
Arsenic 0.00E+00
Cadmium 1.71E-09
Chromium (Total) 3.42E-08
Copper 3.00E-08
Di-n-butylphthalate 0.00E+00
Lead 5.90E-08
Mercury 8.70E-11
Nickel 1.65E-08
Silver 3.42E-10
Toluene 0.00E+00
Trichlorofluoromethane 0.00E+00
Vanadium 2.51E-08
Zinc 3.69E-07
1,1,2-Trichloro-1,2,2-fluorocthane 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00
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Appendix Table K.4-4 SWMU 5 Current Use Worker Exposure Scenario: Risk Calculation

Documentation for Remaining Sample Locations Page 1 of 5
Exposure Scenario: Current Use
Exposed Population: Environmental Management Staff
Exposure Pathways: Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: SWMU S§: Remaining Sample Locations (see Table 5.3-5)
Cancer Risk Calculations
RME Soil Oral Soil Ingestion Dermal Inhalation Inhalation Total
EPC SF Cancer Cancer Slope Factor Cancer Cancer
ntaminan (mg/kg) [(mg/kg/dayyl  Risk Risk (mgkg/dayrl  Risk Risk % Cont.
Arsenic 0.00E+00 1.715E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Cadmium 1.09E+00 0.00E+00 0.00E+00 0.00E+00 6.30E+00 4.44E-12 4.44E-12 0.3%
Chromiam (VD) J.47E+00 0.00E+00 0.00E+00 0.00E+00 4.20E+01 9.46E-11 9.46E-11 6.1%
Nickel 1.61E+01 0.00E+00 0.00E+00 0.00E+00 1.68E+00 1.76E-11 1.76E-11 1.1%
2,4,6-Trinitrotoluene 0.00E+00 3.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Methylene chloride 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.65E-03 1.4E-09 1.44E-09 92.5%
Pathway-Specific Totals— Ingestion: 0.0E+00 0.0E+00 Inhalation: 1.6E-09 1.6E-09
Noncancer Hazard Index Calculations
RME Soil Oral Soil Ingestion| Dermal Inhalation Inhalation Total
EPC RfD Hazard Hazard RfD Hazard Hazard n
~untaminant (mg/kg) (mg/kg/day) | Quotient Quotient ¥ (mg/kg/day) | Quotient Quotient
Antimoay 3.S7TE+00 4.00E-04 1.40E-04 5.73E-06 0.00E+00 O.00E+80 1.4SE-04 50.4%
Arsenic 0.00E+00 3.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Cadmium 1.09E+00 1.00E-03 1.71E-0§ 7.00E-07 1.4JE-04 1.38E-08 1.78E-05 6.2%
Chromium (Total) 347E+H01 9.00E-01 6.04E-07 2.48E-08 0.00E+99 0.00E+00 6.29E-07 0.2%
Copper 3.19E+01 I 3.71E-02 1.35E-05 $.52E-07 0.00E+80 0.00E+00 1.40E-05 4.8%
Di-n-butyiphthalate 0.00E+00 1.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Lead 1.30E+02 0.00E+00 0.00E+00 0.00E+H00 NA NA NA -
Mercury 2.70E-01 3.00E-04 1.41E-05 S.78E-07 8.57TE-88 3. 72E-09 1.47E-05 5.1%
Nickel 1.61E+01 2.00E-02 1.26E-0S S.16E-07 0.00E+00 0.00E+00 1.31E-05 4.5%
Silver 2.95E-01 5.00E-03 9.24E-07 3.79E-08 0.00E+09 0.00E+00 9.62E-07 0.3%
Toluene 0.00E+00 2.00E-01 0.00E+00 0.00E+00 4.00E-01 0.00E+00 0.00E+00 0.0%
Trichlorofluoromethane 0.00E+00 3.00E-01 0.00E+00 H 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Vanadium 3.12E+01 7.00E-03 6.98E-0S 2.86E-06 0.00E+00 GL.OOE+30 7.27E-08 25.2%
Zinc 1.76E+02 3.00E-01 9.16E-0¢ 3.7SE-07 9.53E-06 3.3%
1,1.2-Trichloro-1,2,2-fluoroet 8.00E-03 3.00E+01 4.17E-12 1.71E-11 2.13E-11 0.0%
2,4,6-Trinitrotoluene 0.00E+00 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.0%
Pathway-Specific Totals— I Ingestion: 2.8E-04 1.1E-08 2.9E-04

*The oral RfD for chromium (9.0E-01 mg/kg/day) is weighted as follows: 90% trivalent fraction (RfD=1.0 mg/kg/day) and

10% hexavalent fraction (RfD=0.005 mg/kg/day). Page E of this worksheet provides the rationale for this approach.
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Appendix Table K.4-4a SWMU 5 Worker Exposure Scenario: Soil Ingestion Risk Calculation Documentation for

Remaining Sample Locations Page 2 of §
—_
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) Surface Soil upper 95% UCL (Table 5.3-5)
Exposure Pathway: Soil Ingestion [R (Soil Ingestion Rate) = 100.0 mg/day
Exposure Location: SWMU 5: Remaining Sample Locations (see Table 5.3€F (Conversion Factor) = 0.000001 kg/mg
FI (Fraction Ingested) = 1.00 (unitless)
Intake and Risk Calculation Equations EF (Exposure Frequency) = 4 days/year
CDI (mg/kg/day) = (CS*IR*CF*FI*EF*EDY(BW*AT) ED (Exposure Duration) = 25 years (per 70-yr lifetime)
Cancer Risk = CDI * SF BW (Body Weight) = 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time, =
Carcinogenic Effects) = 25550 days
AT (Noncarc Effects) = 9125 days
Cancer Risk Calculations
RME Soil Soil Fraction Exposure Exposure - Body Avenaging  Soil Ingestion Oral Soil [ngestion
EPC Ingestion Ingested Frequency Duration Weight Time CDI SF Cancer
Arsenic 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.75E+00 0.0E+00
Cadmium 1.09E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2 56E+04 6.09E-09 0.0E+00
Chromium (VI) 3 47E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 1.94E-08 0.0E+00
Nickel 1.61E+0I 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 9 00E-08 0.0E+00
2.4.6-Trinitrotoluene 1.00E+02 1 0DE+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 3.00E-02 0.0E+00
Total Soil Ingestion Cancer Risk: 0.0E+00
Noncancer Hazard Index Cailculations ~
RME Soil Soil Fraction Exposure Exposure Body Averaging  Soil Ingestion Oral Soil [ngestion
EPC Ingestion Ingested Frequency Duration Weight Time CDI RfD Hazard %
naminant (mg/kg) {(mg/day) {unitless) (davs/vear) (years) &gl (days) (mg/kg/day)  (mg/kg/day) Quotient Cont,
Antimony 3.S7E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 5.59E-08 4.00E-04 1.4E-04 50.4%
Arsenic 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Cadmium 1.09E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 1.71E-08 1.00E-03 1.7E-05 6.2%
Chromium (Total) 3.47E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 5.44E-07 9.00E-01 6.0E-07 0.2%
Copper 3.19E+0t 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 9.13E+03 4.99E-07 3.71E-02 1.3E-05 4.8%
Di-n-butylphthalate 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 1.30E+02
Mercury 2.70E-01 1.00E+02 1.00E+00 4. 00E+00 2.50E+01 7.00E+01 9.13E+03 4.23E09 3.00E-04 1.4E-0§ 5.1%
Nickel 1.61E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.52E-07 2.00E-02 1.3E-05 4.5%
Silver 2.95E-01 1.00E+02 1.00E+00 4.00E+00 2.50E+0] 1.00E+01 9.13E+03 4 62E-09 5.00E-03 9.2E-07 0.3%
Toluene 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2.00E-0! 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
Vanadium 3.12EH01 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 9.13E+03 4 89E-07 7.00E-03 7.0E-05 252%
Zinc 1.76E+02 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.75E-06 3.00E-01 9.2E-06 313%
1,1,2-Trichloro-1,2,2-fluor 8.00E-03 1.00E+02 1.00E+00 4. 00E+00 2.50E+01 7.00E+01 9.13E+03 1.25E-10 3.00E+H01 42E-12 0.0%
2,4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 4 .00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 5.00E-04 0.0E+00 0.0%
Soil lnEesﬁon Hazard Index: 2.8E-04
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Appendix Table K.4-4b SWMU 5 Current Use Worker Exposure Scenario: Dermal Contact Risk Calculation

Documentation for Remaining Sample Locations Page 3 of §
—
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff ’ CS (Chemical Concentration) = See Table 5.3-5
Exposure Pathway: Dermal Contact with Surface Soil CF (Conversion Factor) - 1.0E-06 kg/mg
Exposure Location: SWMU 5° Remaining Sample Locations (see Table 5.3-5) SA (Skin Surface Area) - 4100 cmevent
AF (Adherence Factor) - 1.00 mg/em2
Intake and Risk Calculation Equations ABS (Absorption Factor) - metals-0.001; orgs-0.1
Absorbed Dose (mg/kg/day) = (CS*CF*SA®AF* ABS*EF*EDY(BW*AT) EF (Exposure Frequency) = 4 daysiyear
Cancer Risk = Dermal Contact CDI * SF ED (Exposure Durstiolf) = 25 years
Hazard Quotient = CDURfD BW (Body Weight) - 70 kg
AT (Averaging Time,
Carcinogenic Effects) =- 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
RME Soil _ Skin __ Adherence Absorption  Exposure  Exposure  Body Averaging Dermal {Oraly Dermal
EPC Surface Factor Factor Frequency  Duration Weight Time CDI SF Cancer
Arsenic 0.00E+00 4. 10E+03 1.00E+00 |.00E-03 400E+00 2.50E+01 7.00E+01 2.56E+04 0.0E+00 1.75E+00  0.0E+00
Cadmium 1.09E+00 4.10E+03 1.00E+00 |.00E-03 4.00E+00 2.50E+01 7.00E+01 2.56E+04 2.5E-10 0.0E+00
Chromium (VI) 347E+00 4.10E+03 1.00E+00 |.00E-03 4.00E+00 2.50E+01 7.00E+01 2.56E+04 8.0E-10 0.0E+00
Nickel 161E+01 4.10E+03 1.00E+00 |.00E-03 400E+00 2.50E+01 7.00E+01 2.56E+04 3.7E-09 0.0E+00
2,4,6-Trinitrotoluene 0.00E+00 4.10E+03 1.00E+00 |.00E-01 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.0E+00 3.00E-02 0.0E+00

Total Dermal Coatact Cancer Risk: 0.0E+00
wcancer Hazard Index Calculations
. RME Soil Skin Adherence Absorption Exposure  Exposure Body Averaging Dermal (Oral) Dermal
- EPC Surface Factor Factor Frequency  Duration Weight Time CDI RfD Hazard %
Antimony 3.57E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.29E-09 4.00E-04 5.7E-06 50.4%
Arsenic 0.00E+00 4 10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+Ol 9.13E+03 0.00E+00 300E-04 0.0E+00 0.0%
Cadmium 1.09E+00 4.10E+03  1.00E+00 1.00E-03  4.00E+00 2.50E+01 7.00E+01 9.13E+03 7.00E-10 1.00E-03 7.0E-07 6.2%
Chromium (Total) 347E+01 4.10E+03  1.00E+00 1.00E-03  4.00E+00 2.50E+01 7.00E+0l 9.13E+03 2.23E-08 9.00E-01 2.5E-08 0.2%
Copper 3.19E+01 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.05E-08 3.71E-02 5.5E-07 4.3%
Di-n-butylphthalate 0.00E+00 4.10E+03  1.00E+00 |.00E-01 4.00E+00 2.50E+01 7.00E+O01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 1.30E+02

Mercury 2.70E-01 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+0l 9.13E+03 1.73E-10 3 00E-04 5.8E-07 5.1%
Nickel 161E+01 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.350E+01 7.00E+01 9.13E+03 1.03E-08 2 00E-02 5.2E-07 4.5%
Silver 2.95E-01 4.10E+03 |.00E+00 1.00E-03 4.00E+00 250E+01 7.00E+01 9.13E+03 1.89E-10 5.00E-03 3.8E-08 0.3%
Toluene 0.00E+00 4.10E+03 1 00E+00 1.00E-01 4.00E+00 2.50E+01 7.00E+0l 9.136+03 0.00E+00 2.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 4.10E+03  1.00E+00 1.00E-01 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
Vanadium 3.12E+01 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.00E-08 7.00E-03 2.9E-06 25.2%
Zinc 1.76E+02  4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01  7.00E+01 9.13E+03 1.13E07 3.00E-01 3.8E-07 3.3%
1,1,2-Trichloro-1,2,2-flu 8.00E-03  4.10E+03 1.00E+00  1.00E-01 4 00E+00 2.50E+01 7.00E+01 9.13E+03 5.14E-10 3.00E+01 1.7E-11 0.0%
2.4,6-Trinitrotoluene 000E+00 4.]10E+03  ).00E+00 1.00E-0! 4.00E+00 250E+0) 7.00E+D] 9.13E+03 0.00E+00  5.00E-04  0.0E+00 0.0%

Dermal Contact Hazard Index: 1.IE-0%

——
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Appendix Table K.4-4c SWMU 5 Worker Exposure Scenario: Inhalation Risk Calculation

Documentation for Remaining Sample Locations Page 4 of 5
~——
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CA (Air Concentration) = See Table 5.3-5
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) 2.5 m3/hour
Exposure Location: SWMU 5: Remaining Sample Locations ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 4 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*ED)/(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
Contaminant (mg/m}) (m3/hous) (hours/day) (days/vear)  (years) (kgl (days) (mg/kg/day) mg/kg/day)-  Risk % Cont
Arsenic
Cadmium 1.26E-09 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 2.56E+04  7.05E-13 630E+00 4.4E-12 0.3%
Chromium (VI) 4.03E-09 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 2.25E-12 420E+01 9.5E-l11l 6.1%
Nickel 1.87E-08 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04  1.05E-1} 1.68E+00  1.8E-11 1.1%
2.4,6-Trinitrotoluene 2.50E+00  4.00E+00 4.00E+00 2.50E+0t  7.00E+01 2.56E+04 0.00E+00 0.00E+00 0.0E+00 0.0%
Methylene chloride 1.56E-03  2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04  8.72E-07 1.65E-03 1.4E-09 92.5%
Total Seil Inhalation Cancer Risk: 1.6E-09
R
Noncancer Hazard Index Calculations
Air Inhalation  Exposure Exposure Exposure Body Averaging [nhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CD1 RfD Hazard %
ntaminant {mg/m3) (m3/Mour) (hours/day) (davs/vear)  (vcars) (kg) (days) (mg/kg/day) (mg/kg/day) Quotient : Cont
Antimony 4.14E-09 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+0! 9.13E+03  6.48E-12
Arsenic 0.00E+00 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 9.13E+03 0.00E+00
Cadmium 1.26E-09 2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 9.13E+03  1.98E-12 1.43E-04 1.4E-08 70.8%
Chromium (Total) 4.03E-08 250E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 9.13E+03 6.31E-11
Copper 3.70E-08 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 9.13E+03  S5.79E-11
Di-n-butylphthalate 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03  0.00E+00
Lead 1.51E-07 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03  2.37E-10 NA NA
Mercury 3.13E-10 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+0! 9.13E+03  4.90E-13 8.57E-05 5.7E-09 29.2%
Nickel 1.87E-08 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 2.92E-11
Silver 3 42E-10 250E+00 4.00E+00 4.00E+00  2.S0E+01 7.00E+01 9.13E+03  5.36E-13
Toluene 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-01  0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 2.50E+00 4.00E+00 4.00E+00  2.50E+01 7.00E+01 9.13E+03  0.00E+00
Vanadium 3.62E-08 2.50E+00 4.00E+00  4.00E+00  2.50E+01 7.00E+01 9.13E+03  S5.67E-11
Zinc 2.04E-07 250E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 3.19E-10
1,1,2-Trichloro-1,2,2-flu 9.28E-12  2.50E+00 4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 1.45E-14
2.4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00
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Appendix Table K.4-4d Exposure Point Concentrations (EPCs) Used for SWMU 5 Current Use

Worker Exposure Scenario--Evaluation of Remaining Sample Locations

SWMU S§: Remaining
Locations

Contaminant

Antimony

Arsenic

Cadmium
Chromium (Total)

. Copper
Di-n-butylphthalate
Lead
Mercury
Nickel
Silver
Toluene
Trichlorofluoromethane
Vanadium
Zinc
1,1,2-Trichloro-1,2,2-fluoroethane
2,4,6-Trinitrotoluene

Contaminant

Antimony

Arsenic

Cadmium

Chromium (Total)
Copper
Di-n-butylphthalate
Lead

Mercury

Nickel

Silver

Toluene
Trichlorofluoromethane
Vanadium

Zinc
1,1,2-Trichloro-1,2,2-fluoroethane
2,4,6-Trinitrotoluene

APP_K44. XLS: Page E, 2/21/96 4:49 PM

Soil Exposure Point
Concentration (EPC)

(mg/kg)

3.57

1.09
34.74
31.88

130.44
0.27
16.08
0.295

31.23
175.5
0.008

Modeled Air
Concentration

(mg/m3)  Conversion Factor (m3/kg soil)

8.62E+08

4.14E-09
0.00E+00
1.26E-09
4.03E-08
3.70E-08
0.00E+00
1.51E-07
3.13E-10
1.87E-08
3.42E-10
0.00E+00
0.00E+00
3.62E-08
2.04E-07
9.28E-12
0.00E+00

Page 5 of §

Note: In accordance with EPA Region 8 protocols, this
éanabm’: assumes that 10% of the detected (total) chromium is
in the hexavalent form, the remaining 90% is assumed to be

trivalent.

{
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Appendix Table K.4-5 SWMU S Worker Exposure Scenario: Inhalation Risks Associated

with Volatile Air COCs (Methylene Chloride only) Page 1 of 1
Exposure Scenario: ~ Current Use Exposure Pathway Variables
Exposed Population:  Environmental Management Staff CA (Air Concentration) = See Table 5.3-5
Exposure Pathway: Inhalation of SWMU 5§ VOC Air COCs IR (Inhalation Rate) 2.5 m3/hour
Exposure Location: SWMU 5 (Methylene chloride onl|ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 4 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*ED)/(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation Exposure  Exposurc  Exposure Body Averaging [nhalation Inhalation Inhalation
EPC Rate Time Frequency Duration  Weight Time CDI Slope Facto  Cancer
Contaminant (mg/m3) (m3/hour) (hours/day) (days/vear) (years) (kg) (days) (mg/kg/day)m ay)- Risk % Conl
Chloroform 25 4.0 4.0 25.0 700 2.56E+04 0.00E+00 8.0SE-02 0.0E+00 0.0%
Methylene chloride 1.56E-03 25 4.0 4.0 25.0 70.0 2.S6E+04 8.72E-07 1.65E-03 1.4E-09 100.0%
Tetrachloroethene 25 40 40 25.0 70.0 2.56E+04 0.00E+00 2.03E-03 0.0E+00 0.0%
Trichloroethene 25 4.0 4.0 25.0 70.0 2.56E+04 0.00E+00 6.16E-03 0.0E+00 0.0%
Total VOC Soil Inhalation Cancer Risk:  1.4E-09
Noncancer Hazard Index Calculations
Air Inhalation Exposure  Exposure  Exposure Body Averaging [nhalation Inhalation Inhalation
EPC Rate Time Frequency Duration  Weight Time CDI RfD Hazard %
Contaminant (mg/m3) (md/hour) (hours/day) (days/year) (years) (kg) (days) (mg/kg/day)(mpg/kg/day) Quotient i Cont
Chloroform 25 4.0 4.0 250 70.0 9.13E+03  0.00E+00 0.0%
Ethyl Benzene 25 4.0 4.0 25.0 70.0 9.13E+03 0.00E+00 2.86E-01 0.0E+00 0.0%
Methylene chloride 1.56E-03 2.5 4.0 4.0 25.0 70.0 9.13E+03 244E-06 8.57E-01 2.8E-06 ; 100.0%
Tetrachloroethene 25 4.0 4.0 25.0 70.0 9.13E+03  0.00E+00 0.0%
Toluene 25 4.0 40 250 70.0 9.13E+03 0.00E+00 1.14E-01 0.0E+00 0.0%
Trichloroethene 25 4.0 40 25.0 70.0 9.13E+03  0.00E+00 0.0%
Xylenes 25 4.0 4.0 250 70.0 9.13E+03  0.00E+00 0.0%
Soil Inhalation Hazard Index: 2.8E-06
K-ue
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Appendix Table K.5-1 SWMU 8 Current Use Worker Exposure Scenario: Risk Calculation

Documentation for Site-Wide COCs Page | of 5
I

Exposure Scenario: Current Use
Exposed Population: Environmental Management Staff
Exposure Pathways: Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: SWMU 8 Interior
Cancer Risk Calculations

RME Soil Oral Soil [ngestiol Dermal Inhalation Inhalation Total

EPC SF Cancer Cancer Slope Factor Cancer Cancer
ontaminant {mg/kg) (mg/kg/day)1 Risk Risk (mg/kg/day)-1 Risk Risk % Cont.

Arsenic 0.00E+00 1.7SE+00 0.00E+00 0.00E+00 1.51E+01 0.00E+00 0.00E+00
Cadmium 3.74E+00 0.00E+00  0.00E+00 ] 0.00E+00 [I 6.30E+00  191E-12 1.91E-12
Chromium (VI) 0.00E+00 0.00E+00 0 00E+00 0.00E+00 4 20E+01 0.00E+00 0.00E+00
Nickel 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1 68E+00 0.00E+00 0.00E+00
2 4 6-Trinitrotoluene 0.00E+00 3.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
Pathway-Specific Totals— Ingestion: 0.0E+00 0.0E+00 Inhalation 1.9E-12 1.9E-12
Noncancer Hazard Index Calculations

RME Soil Oral Soil Ingestion| Dermal Inhalation Inhalation Total

EPC RfD Hazard Hazard RfD Hazard Hazard
- Altaminant (mg/kg) (mg/kg/day) |  Quotient Quotient ¥ (mg/kg/day) | Quotient Quotient 4 Cont,

Antimony 0.00E+00 4.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Arsenic 0 00E+HOO 3.00E-04 0.00E+00 0.00E+00 L 0.00E+00 0.00E+00 0.00E+00 0.0%
Cadmium 3.74E+00 1.00E-03 2.93E-05 1.20E-06 1.43E-04 S.94E-09 3.05E-05 31.0%
Chromium (Total) 0.00E+00 9.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Copper 1.55E+02 3.71E-02 3.26E-05 1.34E-06 0.00E+00 0.00E+08 3.39E-05 34.5%
Di-n-butylphthalate 0.00E+00 1.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Lead 9.89E+01 0.00E+00 0.00E+00 L 0.00E+00 NA NA NA 0.0%
Mercury 1.38E-01 3.00E-04 3.60E-06 1 1.48E-07 8.57E-08 3.66E-10 3.75E-06 3.8%
Nickel 0 00E+00 2.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Silver 0.00E+00 5.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Toluene 0.00E+0 2.00E-01 0.00E+00 0.00E+00 4.00E-01 0.00E+00 0.00E+00 0.0%
Trichlorofluoromethane 5.00E-03 3.00E-01 1.30E-10 $.35E-10 0.00E+00 S.00E+00 6.65E-10 0.0%
Vanadium 0.00E+00 7.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Zinc L.L11E+03 3.00E-01 2.89E-08 1.18E-06 0.00E+00 OLOOE+00 3.01E-05 30.6%
1,1,2-Trichloro-1,2,2-fluoro 0.00E+00 3.00EH0IL 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 5.00E-04 0.00E+00 0.00E+00 0.00E+00 0.0%
Pathway-Specific Totals— Ingestion: 9.4E-05 J.IED6 9.8E-0S
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*See attached tables (a-d) for pathway-specific documemation.
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Appendix Table K.5-1a SWMU 8 Worker Exposure Scenario: Soil Ingestion Risk Calculation Documentation for Site

Wide COCs Page 2 of 5
~
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) Surface Soil upper 95% UCL (Table 5.4-4)
Exposure Pathway: Soil Ingestion IR (Soil Ingestion Rate) = 100.0 mg/day
Exposure Location: SWMU 8: Evaluation of Site-Wide COCs CF (Conversion Factor) = 0.000001 kg/mg
FI (Fraction Ingested) = 1.00 (unitless)
Intake and Risk Calculation Equations EF (Exposure Frequency) = 2 days/year
CDI (mg/kg/day) = (CS*IR*CF*FI*EF*EDY(BW*AT) ED (Exposure Duration) = 25 years (per 70-yr lifetime)
Cancer Risk = CDI * SF BW (Body Weight) = 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time, =
Carcinogenic Effects) = 25550 days
AT (Noncarc Effects) = 9125 days
Cancer Risk Calculations
RME Soil Soil Fraction Exposure Exposure Body Averaging  Soil Ingestion Oral Soil Ingestion
Concentration  Ingesti Ingested Freq y Duration Weight Time CDI SF Cancer
Arsenic 0.00E+00 1.00E+02 1 .00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.75E+00 0.0E+00
Cadmium 3.74E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 1.0SE-08 0.0E+00
Chromium (VI) 0.00E+00 1.00E+02 | 00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00
Nickel 0.00E+00 1.00E+02 | 00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00
2,4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 3.00E-02 0.0E+00
Total Soil Ingestion Cancer Risk: 0.0E+00
Noncancer Hazard Index Calcuiations N SN
RME Soil Sail Fraction Exposure Exposure Body Averaging  Soil Ingestion Oral Sail Ingestion
Concentration  Ingestion Ingested Frequency Duration Weight Time CDI RfD Hazard %%
Antimony 0.00E+00 1.00E+02 | .00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-04 0.0E+00 0.0%
Arsenic 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01] 9 13E+03 0 00E+00 3.00E-04 0.0E+00 0.0%
Cadmium 3.74E+00 1 00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9 13E+03 2.93E-08 1.00E-03 2.9E-05 N.0%
Chromium (Total) 0.00E+00 1.00E+02 1.00E+00 2.00E+H0 2.50E+01 7.00E+01 9.13E+03 0.00E+00 9.00E-01 0.0E+00 0.0%
Copper 1.5SE+02 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 1 21E-06 3.71E-02 3.3E-05 34.5%
Di-n-butylphthalate 0 ODE+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 9.89E+01
Mercury 1.38E-01 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 1.08E-09 3.00E-04 3.6E-06 3.8%
Nickel 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2.00E-02 0.0E+00 0.0%
Silver 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 5.00E-03 0.0E+00 0.0%
Toluene 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2.00E-0! 0.0E+00 0.0%
Trichlorofluoromethane 5.00E-03 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 391E-11 3.00E-0! 1.3E-10 0.0%
Vanadium 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 7.00E-03 0.0E+00 0.0%
Zinc 1.11E+03 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 8.67E-06 3.00E-01 2.9E-05 30.6%
1,1,2-Trichloro-1,2,2-fluor 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2 50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E+01 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 1.00E+01 9.13E+03 0.00E+00 5.00E-04 0.0E+00 0.0%
Soil Ingestion Hazard Index: 9.4E-05
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Appendix Table K.5-1b SWMU 8 Current Use Worker Exposure Scenario: Dermal Contact Risk Calculation

Documentation for Site-Wide COCs Page 3 of §
A
Exposure Scenario: Current Use Exposare Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) = Sec Table 5.4-4
Exposure Pathway: Dermal Contact with Surface Soil CF (Conversion Factor) = 1.0E-06 kg/mg
Exposure Location: SWMU 8: Evaluation of Site-Wide COCs SA (Skin Surface Area) = 4100 cmevent
AF (Adherence Factor) - 1.00 mg/cm2
Intake and Risk Calculation Equations ABS (Absorption Factor) = metals-0.001; orgs-0.1
Absorbed Dose (mg/kg/day) = (CS*CF*SA® AF* ABS*EF*EDY(BW*AT) EF (Exposure Frequency) = 2 days/year
Cancer Risk = Dermal Contact CDI * SF ED (Exposure Duration) = 25 years
Hazard Quotient = CDIYRfD BW (Body Weight) = 70 kg
AT (Averaging Time,
Carcinogenic Effects) = 25550 days
AT ('Nonclc'lornic Effects) = 9125 days
Cancer Risk Calculations
RME Soil Skin Adherence  Absorption  Exposure  Exposure Body Averaging  Dermal (Oral) Dermal
Conc. Surface Factor Factor Frequency  Duration Weight Time CDI SF Cancer
ntamin; (me/kg) (sm2/event)  (mg/cm2) (unidess) (days/vear) (vears) kg) (days) (me/kg/day) (mg/kg/day)  Risk  i% Cont.
Arsenic 0.00E+~00 4.]10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+0] 7.00E+01 2S6E+04 0.0E+00 1.7SE+00  0.0E+00
Cadmium 374E+00 4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+01 7.00E+01 2.56E+04 4.3E-10 0.0E+00
Chromium (VI) 0.00E«00 4.10E+03 1.00E+00 1.00E-03 200E+00 2SO0E+0! 7.00E+01 2.36E+04 0.0E+00 0.0E+00
Nickel 0.00E+00 4 IOE+03 1.00E+00 100E03 2.00E+00 2S0E+01 7.00E+01 2S56E+04 0.0E+00 0.0E+00
2,4,6-Trintrotoluene 0.00E+00 4.10E+03 1.00E+00 1.00E-01 200E+00 2SOE+01 7.00E+01 2.56E+04 0.0E+00 3.00E-02 0.0E+00
Total Dermal Contact Caacer Risk: 0.0E+00
acancer Hazard Index Calculations
RME Soil Skin Adherence  Absorption Exposure  Exposure Body Aversging  Dermal (Oral) Dermal
Conc. Surface Factor Factor Frequency Duration Weight Time CDI RD Hazard %
Antimony 0.00E+00 4.10E+03 1.00E+00 1.0OE03 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-04 0.0E+00 0.0%
Arsenic 0.00E+00 4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Cadmium 3.74E+00 4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+01 7.00E+O1 9.13E+03  1.20E-09 1.00E-03 1.2E-06 31.0%
Chromium (Total) 0.00E+00 4.10E+03 1.00E+00 1.00E-03 200E+H00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 9.00E-01  0.0E+00 0.0%
Copper 1.55E+02 4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+0) 7.00E+0] 9.13E+03  4.96E-08 3.71E-02 1.3E-06 34.5%
Di-n-butylphthalate 0.00E+00 4.10E+03 1.00E+00 1.00E-0} 2.00E+00 2.50E+01 7 00E+01 9.13E+03 0.00E+00 1 0QE-01 0.0E+00 0.0%
Lead 9.89E+01
Mercury 1.38E-01 4.10E+03 1.00E+00 1.00E-03 200E+00 2.50E+01 7.00E+01 9.13E+03 4.43E-11 3.00E-04 1.5E07 318%
Nickel 0.00E+00  4.10E+03 1.00E+00 1.00E-03 2.00E+00 250E+01 7.00E+01 9.13E+03 0.00E+00 200E-02 0.0E+00 0.0%
Silver 0.00E+00  4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+01 7.00E+01 9.13B+03 0.00E+00  5.00E-03 0.0E+00 0.0%
Toluene 0.00E+00 4.10E+03 1.00E+00 1.00E-01 2.00E+00 2.50E+01 7.00E+01 9.13B+03 O000E+00 2.00E-01 0.0E+00 0.0%
Trichlorofluoromethane $SO00E-03  4.10E+03 1.00E+00 1.00E-01 2.00E+00 250E+01 7.00E+01 9.13B+03 1.60E-10 3.00E-01 $.3E-10 0.0%
Vanadium 0.00E+00 4.10E+03 1.00E+00 1.00E-03  2.00E+00 . 2.50E+01 7.00E+01 9.13E+03 0.00E+00 7.00E-03 0.0E+00 0.0%
Zinc 1.11E+03  4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+0]1 7.00E+01 9.13E+03 3.55E-07 3 00E-01 1.2E-06 30.6%
1,1,2-Trichloro-1,2,2-flu 0.00E+00  4.10E+03 1.00E+00 1.00E01  2.00E+00 2.50E+01 7.00E+01 9.13E+03 000E+00 300E+0! 0.0E+00 0.0%
2.4,6-Trinitrotoluene 0.00E+00 4.10E+03 1.00E+00 1.00E01 2.00E+00 2.50E+01 700E+01 9.13E+03 O000E+00 SOOE-04 0.0E+00 0.0%
Der_._{l Ceontact Hazard Index: 3 9E-06
K-4q
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Appendix Table K.5-1c SWMU 8 Worker Exposure Scenario: Inhalation Risk Calculation Documentation for

Site-Wide COCs Page 4 of 5
—_
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CA (Air Concentration) = See Table 5.4-4
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) 2.5 m3/hour
Exposure Location: SWMU 8 ET (Exposure Time) = 1 hour/day
EF (Exposure Frequency) = 2 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*EDY(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation Exposure Exposure Exposure Body Averaging [nhalation Inhalation  Inhalation
Concentration Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
Contaminant {mg/m3) (m3hour)  (hours’day)  (davs'vear) (vears) kg) (days) (mi/kg/day) (mg/kg/day)-l  Risk 1% Cont,
Arsenic 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01, 7.00E+H01 2.56E+04 0.00E+00 LSLE+H0 0.0E+00 0.0%
Cadmium 4.34E-09 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 3.03E-13 6.30E+00 1.9E-12 100.0%
Chromium (V1) 0 00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 4 20E+01 0.0E+00 0.0%
Nickel 0.00E+00 2.50E+00 [.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.68E+00 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
Total Soil Inhalation Cancer Risk: 1.9E-12
Noncancer Hazard Index Calculations ~
Air Inhalation Exposure Exposure Exposure Body Averaging Inhalation Inhalation  Inhalation
Concentration Rate Time Frequency Duration Weight Time CDI RfD Hazard %
ntaminant {mg/m3) (m3/hoyr) hour. (days/year) {years) (kg) {days) (mg/kg/day) (mg/kg/day)  Quotient Cont.
Antimony 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Arsenic 0 00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Cadmium 4.34E-09 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 8 49E-13 1.43E-04 5.9E-09 94.2%
Chromium (Total) 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Copper 1.79E-07 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 3 51E-11
Di-n-butylphthalate 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Lead 1.15E-07 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 2.25E-11 NA NA
Mercury 1.60E-10 1.50E+00 1.00E+00 2.00E+00 1.50E+01 7.00E+01 9.13E+03 3.13E-14 8.57TE-0S 3.7E-10 5.8%
Nickel 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Silver 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Toluene 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 5.80E-12 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 1.14E-15
Vanadium 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Zinc 1.28E-06 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 2.51E-10
1,1,2-Trichloro-1,2,2-flu  0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Soil Inhalation Hazard Index: 63E-09
K-S0

APP_K51.XLS: Page C 2/21/96 4:54 PM




Appendix Table K.5-1d Exposure Point Concentrations (EPCs) Used for SWMU 8 Current Use Worker
Exposure Scenario--Site-Wide COCs Page Sof 5

SWMU 8: Site-Wide EPCs RME Soil
Concentration

Contaminant (mg/kg)

Antimony

Arsenic

Cadmium 3.74
Chromium (Total)

Copper 154.5
Di-n-butylphthalate

Lead 98.9
Mercury 0.138
Nickel

Silver

Toluene

Trichlorofluoromethane 0.005
Vanadium

Zinc 1107
1,1,2-Trichloro-1,2,2-fluoroethane

2,4,6-Trinitrotoluene

Air
Concentration
Antimony 0.00E+00 8.62E+08
Arsenic 0.00E+00
Cadmium 4.34E-09
Chromium (Total) 0.00E+00
Copper 1.79E-07
Di-n-butylphthalate 0.00E+00
Lead 1.15E-07
Mercury 1.60E-10
Nickel 0.00E+00
Silver 0.00E+00
Toluene 0.00E+00
Trichlorofluoromethane 5.80E-12
Vanadium 0.00E+00
Zinc 1.28E-06
1,1,2-Trichloro-1,2,2-fluoroethane 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00
K-SI
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Appendix Table K.5-2: Inhalation Risks Associated with Off-Site Dispersion of SWMU 8 Soils:

Worst-Case Screening Level Analysis Of Site-Wide COCs Page 1 of |
Exposure Scenario’ Current Use Exposure Patbway Variables
Exposed Population: (On-Post) SWMU 31 Workers CA (Air Concentration) = See Table §.4-4
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 3! Former Demilitanzation Area ET (Exposure Time) 4 hours/day
EF (Exposure Frequency) = 250 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA®*IR*ET*EF*EDY(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDl/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation Exposure Exposure Exposure Body Averaging Inhalation Inhalation  Inhalation
Concentration Rate Time Frequency Duration Weight Time CDI Slope Factor ~ Cancer
Contaminant (mg/m3)  (mdhour) (hourvday) (davs/yean (yeam) kg) (days) (mg/kp/day) (mp/ke/day)l  Risk % Cont
Arsenic 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.51E+01 0.0E+00 0.0%
Cadmium 4.34E-09 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 1.56E+04 1.52E-10 6.30E+00 9.6E-10 100.0%
Chromium (V) 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7 00E+01 2.56E+04 0.00E+00 4 20E+01 0.0E+00 0.0%
Nickel 0.00E+00 2.50E+00 4 00E+00 2.50E+02 2.50E+01 7.00E+01 2.56E+04 0.00E+00 | 68E+00 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
Total Soil Inhalation Cancer Risk: 9.6E-10
Noncancer Hazard Index Calculations
Ailr Inhalation Exposure Exposure Exposure Body Averaging [nhalation Inhalation  [nhalation
Concentration Rate Time Frequency Duration - Weight Time CDI RfD Hazard %
Contaminant {mg/mi} (mdhour)  (hours/day) (day¥year) (years} kg) (days) (mg/kg/day) (mgkg/day) Quotient ; Comt
Antimony 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Arsenic 0.00E+00 2.50E+00 4 00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Cadmium 4.M4E-09 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 4.25E-10 LA3E-04 3.0E-06 94.2%
Chromium (Total) 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Copper L79E-07 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 1.75E-08
Di-n-butylphthalate 0.00E+00 2.50E+00 4 00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Lead 1.15E-07 2.50E+00 4. 00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 1.12E-08 NA NA 0.0%
Mercury 1.60E-10 2.50E+00 4.00E+00 2.850E+02 12.S0E+01 7.00E+01 9.13E+03 1L87E-11 8.57E.08 L.8E-07 5.8%
Nickel 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Silver 0.00E+00 2.50E+00 4. 00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Toluene 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50EH01 7.00E+01 9.13E+03 0.00E+00 4.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 5.80E-12 2.30E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 5.68E-13
Vanadium 0.00E+00 2 50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Zinc 1.28E-06 2.50E+00 4.00E+00 12.50E+02 2.50E+01 71.00E+01 9.13E+03 1.26E-07
1,1,2-Trichloro-1,2,2-flu  0.00E+00 2. 50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Soil Inhalation Hazard Index: 3.2E-06
K-52
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Appendix Table K.5-3 SWMU 8 Current Use Worker Exposure Scenario: Risk Calculation

Documentation for Location-Specific Evaluation Page 1 of §

Exposure Scenario: Current Use
Exposed Population: Environmental Management Staff
Exposure Pathways: Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: SWMU 8: West Trench and Drop Tower Locations
Cancer Risk Calculations

Soil n Oral Soil Ingestion  Dermal Inhalation  Inhalation Total

EPC SF Cancer Cancer Slope Factor Cancer Cancer
Contaminant (mg/kg) (mp/kg/day)| Risk Risk (mg/kg/day)-1 Risk Risk % Cont.
Arsenic 0.00E+00 1.7SE+00 0.00E+00 0.00E+00 1.51E+01 0.00E+00 0.00E+00 0.0%
Cadmium 6.43E+00 0.00E+00 0.00E+00 0.00E+00 6.30E+00 3.28E-12 3.28E-12 8.9%
Chromium (VI) 7.58E+00 0.00E+00 0.00E+00 0.00E+00 4.20E+01 2.58E-11 2.58E-11 69.8%
Nickel 5.79E+01 0.00E+00 0.00E+00 0.00E+00 1.68E+00 7.89E-12 7.89E-12 21.3%
2,4,6-Trinitrotoluene 0.00E+00 3.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Pathway-Specific Totals— h Ingestion: 0.0E+00 0.0E+00 Inhalation 3.7E-11 3.7E-11
Noncancer Hazard Index Calculations

Soil Oral Soil Ingestio Dermal Inhalation Inhalation Total

EPC RD Hazard Hazard RfD Hazard Hazard

ntaminant (mg/kg) (mg/kg/day) |  Quoticnt Quoticnt (me/kg/day) | Quotient Quotient [P Cont,
\Kntimony 0.00E+00 4.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%

Arsenic 0.00E+00 3.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Cadmium 6.43E+00 1.00E-03 S5.03E-05 2.06E-06 1.43E-04 1.02E-08 5.24E-05 18.0%
Chromium (Total) 7.58E+01 9.00E-01 6.59E-07 2.70E-08 0.00E+00 0.00E+00 6.86E-07 0.2%
Copper S.STE+02 3.71E-02 1.18E-04 4.82E-86 0.00E+00 S.00E+09 1.22E-04 41.9%
Di-n-butylphthalate 0.00E+00 1.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Lead 7.30E+01 0.00E+00 | 0.00E+00 0.00E+00 NA NA 0.00E+00 | 0.0%
Mercury 5.91E-01 3.00E-04 1.54E-0§ 6.32E-07 8.57E-0S 1.S7E-09 1.61E-0§ 5.5%
Nickel 5.79E+01 2.00E-02 2.27E-05 9.29E-07 0.00E+80 0.00E+00 2.36E-05 8.1%
Silver 0.00E+00 5.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Toluene 0.00E+00 FI 2.00E-01 0.00E+00 0.00E+00 4.00E-01 0.00E+00 0.00E+00 0.0%
Trichlorofluoromethane 0.00E+00 3.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Vanadium 0.00E+00 7.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Zinc 2.82EH03 3.00E-01 7.36E-05 3.02E-66 0.00E+00 0.00E+00 7.66E-05 26.3%
1,1,2-Trichloro-1,2,2-fluoro}]  0.00E+00 3.00E+01 0.00E+00 0.00E+00 0.0%
2,4.6-Trinitrotoluene 0.00E+00 5.00E-04 0.00E+00 0.00E+00 0.0%
Pathway-Specific Totals— Ingestion: 2.8E-04 2.9E-04

*The oral RfD for chromium (9.0E-01 mg/kg/day) is weighted as follows: 90% trivalent fraction (RfD=1.0 mg/kg/day) and

10% hexavalent fraction (RfD=0.005 mg/kg/day). Page E of this worksheet provides the rationale for this approach.
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Appendix Table K.5-3a SWMU 8 Worker Exposure Scenario: Soil Ingestion Risk Calculation Documentation--

Location-Specific Evaluation

Page 2 of §

S
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) Surface Soil upper 95% UCL (Table 5.44)
Exposure Pathway: Soil Ingestion IR (Soil Ingestion Rate) = 100.0 mg/day
Exposure Location: SWMU 8: West Trench and Drop Tower Locations  {CF (Conversion Factor) = 0.000001 kg/mg
(Location-Specific COCs) FI (Fraction Ingested) = 1.00 (unitless)
Intake and Risk Calculation Equations EF (Exposure Frequency) 2 days/year
CDI (mg/kg/day) = (CS*IR*CF*FI*EF*ED)}(BW*AT) ED (Exposure Duration) = 25 years (per 70-yr lifetime)
Cancer Risk = CDI * SF BW (Body Weight) = 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time, =
Carcinogenic Effects) = 25550 days
AT (Noncarc Effects) = 9125 days

Cancer Risk Calculations

Soil Soil Fraction Exposure Exposure Body Averaging  Soil Ingestion Oral Soil Ingestion

EPC Ingesti Ingested Freq y Duration Weight Time CDt SF Cancer

ntaminant {mg/kg) (mg/day) (unitless) (days/vear) (vears) (kg) (davs) {mg/kg/day) (mg/kg/dav)-l Risk % Cont,
Arsenic 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0 00E+00 t 7SE+00 0.0E+00
Cadmium 6.43E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 1.80E-08 0.0E+00
Chromium (VI) 7.58E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 2.12E-08 0.0E+00
Nickel S 79E+01 1.00E+02 1.00E+00 2 00E+00 2.50E+01 7.00E+01 2.56E+04 1.62E-07 0.0E+00
2,4,6-Trinitrotoluene 0.00E+00 1 00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 3.00E-02 0.0E+00
Total Soil Ingestion Cancer Risk: 0.0E+00

Noncancer Hazard Index Calculations

Soil Soil Fraction Exposure Exposure Body Averaging  Soil Ingestion Oral Soil Ingestion

EPC Ingestion [ngested Frequency Duration Weight Time CDI RfD Hazard %

niaminant (mg/kg) (mg/day) (unitless) (days/year) (years) kg) (davs) {mg/ke/day) (mgp/kg/day) Quotient Cont,
Antimony 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-04 0.0E+00 0.0%
Arsenic 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Cadmium 6.43E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 5.03E-08 1.00E-03 5.0E-05 18.0%
Chromium (Total) 7.58E+01 1 .00E+02 1 .00E+Q0 2.00E+00 2.50E+01 7.00E+01 9 13E+03 §.93E-07 9.00E-01 6.6E-07 0.2%
Copper 5.57E+02 1.00E+02 |.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 4.36E-06 3.71E-02 1.2E-04 41.9%
Di-n-butyiphthalate 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 7.30E+01L
Mercury 5.91E-01 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 4.63E-09 3.00E-04 1.5E-0S 5.5%
Nickel 5.79E+01 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 4.53E07 2.00E-02 2.3E-05 8.1%
Silver 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 5.00E-03 0.0E+00 0.0%
Toluene 0.00E+00 1.00E+H02 1.00E+00 2.00E+00 2.50E+01 7.00E+01] 9.13E+03 0.00E+00 2.00E-01 0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-0! 0.0E+00 0.0%
Vanadium 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 7.00E-03 0.0E+00 0.0%
Zinc 2.82E+03 1.00E+02 1.00E+00 2.00E+00 2.50E+01 T.00E+01 9.13E+03 2.21E-05 3.00E-01 T4E0S 26.3%
1,1,2-Trichloro-1,2,2-fluor 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E+01 0.0E+00 0.0%
2.4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 5.00E-04 0.0E+00 0.0%
Soil lnEestion Hazard Index: 2.8E-04
K-5u
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Appendix Table K.5-3b SWMU 8 Current Use Worker Exposure Scenario: Dermal Contact Risk Calculation

Documentation--Location-Specific Evaluation Page 3 of §
N
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) = See Table 5.4-4
Exposure Pathway: Dermal Contact with Surface Soil CF (Conversion Factor) = 1.0E-06 kg/mg
Exposure Location: SWMU 8: West Trench and Drop Tower Locations SA (Skiz Surface Ares) = 4100 cm2/event
(Location-Specific COCs) AF (Adherence Factor) = 1.00 mg/cm2
Intake and Risk Calculation Equations ABS (Absorption Factor) = metals-0.001; orgs-0.1
‘Absorbed Dose (mg/kg/day) = (CS*CF*SA*AF*ABS*EF*EDY(BW*AT) EF (Exposure Frequency) = 2 daysiyesr
Cancer Risk = Dermal Contact CDI * SF ED (Exposure Durstion) = 25 years
Hazard Quotient = CDURD BW (Body Weight) - 70 kg
- AT (Averaging Time,
Carcinogenic Effects) = 25550 days
AT (Noncarcimogenic Effects) = 9125 days
Caacer Risk Calculations
Soil Skin ___ Adherence Absorption  Exposure  Exposure  Body  Averaging  Dermal (Oral) Dermal
EPC Surface Factor Factor Frequency Duration Weight Time CDI SF Cancer
ntaminan {mghkg) (cm2/event) (mg/em2) (uni (dayv/yean) {years) [1.73] (days) (mg/kp/day) (me/kg/day)  Risk % Comt
Arsenic 0.00E+00 4.10E+03 1.00E+00 | O0E-03 2.00E+00 2.50E+01 T7.00E+01 2356E+04 0.0E+0Q L.7SE+00  0.0E+00
Cadmium 643E+00 4.10E+03 1.00E+00 1.00E.03 2.00E+00 2.50E+01 7.00E+01 2.56E+04 7.4E-10 0.0E+00
Chromium (VI) 7.58E+00 4.10E+03 1.00E+00 1.00E-03 2 00E+00 2.50E+01 7.00E+01 2.S6E+04 8.7E-10 0.0E+00
Nickel 5.79E+01 4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+0]1  7.00E+01 2.86E+04 6.6E-09 0.0E+00
2,4,6-Trinitrotoluene 0.00E+00 4.10E+03 1.00E+00 1.00E-01 2.00E+00 250E+01 7.00E+01 2S56E+04 0.0E+00 3.00E-02 0.0E+00
Total Dermal Contact Cancer Risk: 0.0E+00
acancer Hazard Index Calculations
Sl Sk Adherence  Absorption Exposure Exposure Body Averaging  Dermal (Oral) Dermal
EPC Surface Factor Factor Frequency Duratnon Weight Time col R Hazard %
Antimony 0.00E+00 4.10E+03 1.00E+00  |.00E-03 2.00E+00 250E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-04 0.0E+00 0.0%
Arsenic 0.00E+00 4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Cadmium 643E+00 4.10E+03 1 .00E+00  1.00E-03 2.00E+00 250E+01L 7.00E+01 9.13EB+03  2.06E-09 1.00E-03 2.LE-06 18.0%
Chromium (Total) 7.58E+01 4.10E+03 1.00E+00 1 00E-03 2.00E+00 2,50E+01 7.00E+01 9.13E+03 2.43E-08 9.00E-01 2.7E-08 0.2%
Copper $.57TE+02 4.10E+03 1. 00E+00 1.00E-03 2.00E+00 2.50E+01 7.00E+01 9.13E+03  1.79E-07 3.71E-02 4.8E-06 41.9%
Di-n-butylphthalate 0.00E+00 4.10E+03 1.00E+00 1.00E-01 2.00E+00 2 S0E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-01 0.0E+00 0.0%
Lead 7.30E+01
Mercury 591E01 4.10E+03 1.00E+00  |.00E-03 2.00E+00 2.50E+01 7.00E+01 9.13E+03  1.90E-10 3.00E-04 6.3E07 5.5%
Nickel 5.79E+01 4.10E+03 1.00E+00 1.00E-03 2.00E+00 2.50E+01 7.00E+01 9.13E+03  1.86E-08 2.00E-02 9.3E-07 8.1%
Silver 0.00E+00 4.10E+03 1.00E+00  1.00E-03 2.00E+00 2.50E+01 7.00E+01 9.136+03 0.00E+00 5 00E-03  0.0E+00 0.0%
Toluene 0.00E+00 4.10E+03  1.00E+00  1.00E-01 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 2.00E-01  0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 4.10E+03  1.00E+00  1.00E-01 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
Vanadium 0.00E+H00 4.10E+03 1.00E+00 1.00E-03 2.00E+00 250E+01 7.00E+01 9.I13E+03 0.00E+00 7.00E-03  0.0E+00 0.0%
Zinc 2.82E+03 4.10E+03 1.00E+00  1.00E-03 2.00E+00 2.50E+01 7.00E+01 9.13E+03  9.05E-07 3.00E-01 3.0E-06 26.3%
1,1,2-Trichloro-1,2,2-flu 0.00E+00 4.10E+03 1.00E+00 | 00E-01 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E+01  0.0E+00 0.0%
2,4.6-Trinitrotoluene 0.00E+00 4.10E+03 1.00E+00 1.00E-0I 2.00E+00 2.50E+01 7.00E+01 9.13E+03  0.00E+00 5.00E-04 0.0E+00 0.0%
Dermal Contact Hazard Index: 1.IE-08
R
iK-95S

APP_KS53.XLS: Page B 272196 5:01 PM



Appendix Table K.5-3c SWMU 8 Worker Exposure Scenario: Inhalation Risk Calculation

Documentation--Location-Specific Evaluation Page 4 of 5
’ ~——
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CA (Air Concentration) = See Table 5.4-4
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 8: West Trench and Drop Tower Locati JET (Exposure Time) = 1 hour/day
(Location-Specific COCs) EF (Exposure Frequency) = 2 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*ED)/(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDVInhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air [nhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
ontaminant (mg/m3} (m3/hour) (hours/day) (days/year (vears) (kg) (days) (mg/kg/day) mg/kg/day)- Risk |%Cont
Arsenic 2.50E+00 1.00E+00 2.00E+00 2.50E+0! 7.00E+01 256E+04 0.00E+00 1.51E+01 0.0E+00 0.0%
Cadmium 746E-09 2.50E+00 1.00E+00 2.00E+00 2.50E+01  7.00E+01 256E+04 521E-13  630E+00 3.3E-12 8.9%
Chromium (VI) 8.79E-09 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+H01 2.56E+H04  6.14E-13 4.20E+01 2.6E-11 69.8%
Nickel 6.72E-08  2.S0E+00  1.00E+00 2.00E+00 2.50E+01 7.00E+01 2.56E+04  4.70E-12 1.68E+00  7.9E-12 21.3%
2,4,6-Trinitrotoluene 2.50E+00 1.00E+00 2.00E+00 2.50E+01  7.00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
Total Soil Inhalation Cancer Risk: 3.7E-11
~—
Noncancer Hazard Index Caiculations
Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI RfD Hazard %
Contaminant (mg/m3d) (m3‘hour) (hours/day) (days/vear)  (vears) (kg) (days) (mg/kg/day) (mg/kg/day) Quotient | Cont,
Antimony 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Arsenic 0.00E+00 2.50E+00  1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Cadmium 7.46E-09 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 1.46E-12 1.43E-04 1.0E-08 86.7%
Chromium (Total) 8.79E-08 2.50E+00 1.00E+00 2.00E+00 2.50E+01  7.00E+01 9.13E+03  1.72E-11
Copper 6.46E-07 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 1.26E-10
Di-n-butylphthalate 0.00E+00 2.50E+00  1.00E+00 2.00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00
Lead 8.47E-08 2.50E+00 1.00E+00 2.00E+H00 250E+01 7.00E+01 9.13E+03  1.66E-11 NA NA 0.0%
Mercury 6.86E-10 2.50E+00 1.00E+00 2.00E+00 2.50E+01  7.00E+01 9.13E+03  1.34E-13 8.57E-05 1.6E-09 13.3%
Nickel 6.72E-08 2.50E+00 1.00E+00 2.00E+00 2.50E+01  7.00E+01 9.13E+03 1.31E-Il
Silver 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00
Toluene 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-01  0.0E+00 0.0%
Trichlorofluoromethane 0.00E+00 2.50E+00  1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03  0.00E+00
Vanadium 0.00E+00 2.50E+00 1.00E+00 2.00E+00 250E+01  7.00E+01 9.13E+03  0.00E+00
Zinc 3.27E-06 2.50E+00 1.00E+00 2.00E+00 250E+01 7.00E+01 9.13E+03  6.40E-10
1,1,2-Trichloro-1,2,2-flu 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01 7.00E+01 9.13E+03  0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 1.00E+00 2.00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00
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Appendix Table K.5-3d Exposure Point Concentrations (EPCs) Used for SWMU 8 Current Use
Worker Exposure Scenario--Location-Specific Evaluation Page 5 of 5

SWMU 8: Location-Specific
Contaminant

Antimony

Arsenic

Cadmium

Chromium (Total)
Copper
Di-n-butylphthalate
Lead

Mercury

Nickel

Silver

Toluene
Trichlorofluoromethane
Vanadium

Zinc
1,1,2-Trichloro-1,2,2-fluoroethane
2,4,6-Trinitrotoluene

Contaminant

Antimony

Arsenic

Cadmium

Chromium (Total)
Copper
Di-n-butylphthalate
Lead

Mercury

Nickel

Silver

Toluene
Trichlorofluoromethane
Vanadium

Zinc
1,1,2-Trichloro-1,2,2-fluoroethane
2,4,6-Trinitrotoluene
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Soil
EPC

6.43

75.8 !Ngte: In accordance with EPA Region 8 protocols, this :

557 ianalysis assumes that 10% of the detected (total) chromium is
|’in the hexavalent form; the remaining 90% is assumed to be

73 .trivalent. .
0.591 - -
579

2820

Modeled Air
EPC

(mg/m3)  Conversion Factor (m3/kg soil)

0.00E+00 8.62E+08
0.00E+00
7.46E-09
8.79E-08
6.46E-07
0.00E+00
8.47E-08
6.86E-10
6.72E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.27E-06
0.00E+00
0.00E+00
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Appendix Table K.5-4: Inhalation Risks Associated with Off-Site Dispersion of SWMU 8 Soils:
Worst-Case Screening Level Analysis Of Location-Specific COC Concentrations Page 1 of |

Point Source: SWMU 8 West Trench and Drop Tower Locations

Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: (On-Post) SWMU 31 Workers CA (Air Concentration) = See Table 5.4-4
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) = 2.5 m3/our
Exposure Location: SWMU 31 Former Demilitarization Area ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 250 daysfyear
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*[R*ET*EF*EDY(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDl/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Adr Inhalation Exposure Exposure Exposure Body Averaging Inhalation Inhalaon  Inhalation
EPC Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
Contaminant (mg/m3) (m3/hoyr)  (hours/day)  (davs/vear) (years) kg) (days) (mg/kg/day) (mg/kg/dayrl  Risk % Cont,
Arsenic 0.00E+00 2.50E+00 4.00E+00 2 50E+02 2.50E+01 7.00E+01 2.56E+04 0.00E+00 1.51E+01 0.0E+00 0.0%
Cadmium 7.46E-09 1.50E+00 4.00E+00 2.50E+02 2.50E+0] 7.00E+01 2.86E+04 2.61E-10 6.30E+00 1.6E-09 8.9%
Chromium (V1) 8.79E-09 2.S0E+00 4.00E+00 2.S0E+02 2.50E+01 7.00E+01 2.86E+04 3.07E-10 4.20E+01 1.3E-08 69.8%
Nickel 6.72E-08 2.50E+00 4.00E+00 2.S0E+02 2.50E+01 T.00E+01 2.56E+04 2.3SE-09 1.68E+00 3.9E-09 21.3%
2,4 6-Trinitrotoluene 0.00E+00 2 SOE+00 4 00E+00 2 S0E+02 2.50E+01 7 00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
Total Soil Inhalation Cancer Risk: 1.8E-08
Noncancer Hazard Index Calculations
Air Inhalati Exposure Exp Exp Body Averaging  Inhalation Inhalation  Inhalati
EPC Rate Time Frequency Duration Weight Time CD1 RfD Hazard %
Contaminant {mg/m3) (mdhowr}  (hours/day) (day¥/yean (years) kg (days} (me/kg/day) (mg/kg/day) Quotient | Cont,
Antimony 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Arsenic 0 OOE+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Cadmium 7.46E-09 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 7.30E-10 1.43E-04 S.1E-06 86.7%
Chromium (Total) 8.79E-08 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 8.60E-09
Copper 6.46E-07 2.S0E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 6.32E-08
Di-n-butylphthalate 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Lead 8.47E-08 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 8.29E-09 NA NA 0.0%
Mercury 6.86E-10 2.80E+00 4.00E+00 2.50E+02 2.80EH01-  7.00E+01 9.13E+03 6.7T1E-11 8.57E-05 1.8E-07 13.3%
Nickel 6.T2E-08 2.50E+H0 4.00E+00 2.S0E+02 2.50E+01 7.00E+01 9.13JE+03 6.S7TE-09
Silver 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Toluene 0.00E+00 2.50E+00 4 00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4.00E-01 0.0E+00 0.0%
Trichlorofluoromethane  0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
Vanadium 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9 13E+03 0.00E+00
Zinc 3.27E-06 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 3.20E-07
1,1,2-Trichloro-1,2,2-flu  0.00E+00 2.50E+00 4 00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03 0.00E+00

Soil Inhalation Hazard Index: 5.9E-06

K-58
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Appendix Table K.6-1 SWMU 9 Current Use Worker Scenario: Risk Calculation Documentation--Worst

APPK6!A XLS: Page D 2/21/96 5:32PM

*See attached tables (a-d) for pathway-specific documentation.

Case Exposure Evaluation Page 1 of §
Exposure Scenario: Current Use
Exposed Population: Environmental Management Staff
Exposure Pathways: Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: Within SWMU 9
Cancer Risk Calculations
RME Soil Oral Soil Ingestion]  Dermal Wﬂuion Inhalation Total

Concentration SF Cancer Cancer Slope Factor Cancer Cancer
Contaminant (mg/kg) (mg/kg/day}1 Risk Risk (mg/kg/day)1 Risk Risk  [|% Cont.
Arsenic 1.15E+01 1.75E+00  1.13E-07 4.61E-09 1.51E+01  1.12E-10 L17E-07 100%
Cadmium 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.30E+00 0.00E+00 0.00E+00 0%
Chromium (VI) 0.00E+00 0.00E+H00 0.00E+00 0.00E+00 4 20E+01 0.00E+00 0.00E+00 0%
Nickel 0 00E+00 0.00E+00 0.00E+00 0.00E+00 1.68E+00 0.00E+00 0.00E+00 0%
2,4,6-Trinitrotoluene 0.00E+00 3.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0%
Pathway-Specific Totals— Ingestion: 1.1E-07 4.6E-09 Inhalation 0.0E+00 1.2E-07
Noncancer Hazard Index Calculations

RME Soil Oral Soil Ingestion Dermal Inhalation Inhalation Total
Concentration RfD Hazard Hazard RfD Hazard Hazard
ntaminan (mg/kg) (mg/kg/day} |  Quotient Quotient (nmg/kg/day) | Quotient Quotient s Cont.
Antimony 0.00E+00 4.00E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Arsenic 1.15E+01 3.00E-04 6.00E-04 2.46E-08 0.00E+08 0.00E+80 6.25E-04 94.5%
Cadmiun'l 0 00E+00 1.00E-03 0.00E+00 0.00E+H00 1.43E-04 0.00E+00 0.00E+00 0.0%
Chromium (Total) 0.00E+00 9.00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Copper 3.28E+01 3.71E-02 1.38E-05 S5.67E-07 0.00E+00 0.00E+00 1.44E-05 2.2%
Di-n-butylphthalate 2.77E+01 1.00E-01 4.34E-06 1.78E-08 0.00E+00 GOOE+00 2.21E-08 3.3%
Lead 0.00E+00 0.00E+00 0.00E+00 0.00E+00 NA NA NA 1] 0.0%
Mercury 0.00E+00 3.00E-04 0.00E+00 0.00E+00 8.57E-05 0.00E+00 0.00E+00 0.0%
Nickel 0.00E+00 2.00E-02 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Silver 000E+00 | 500E-03 | 0.00E+00 H 000E+00 | 000E+00 | 000E+00 | 0.00E+00 |  0.0%
Toluene 3.80E-01 2.00E-01 2.97E-08 1.22E-07 4.00E-01 0.00E+80 1.52E-07 0.0%
Trichlorofluoromethane 1.00E-03 3.00E-01 5.22E-11 1.14E-10 0.00E+00 0.00E+00 2.66E-10 0.0%
Vanadium 0.00E+00 7.00E-03 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Zinc 0.00E+00 3 00E-01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
1,1,2-Trichloro-1,2,2-fluoro 0.00E+00 3.00E+01 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
2.4,6-Trinitrotoluene 0.00E+00 5.00E-04 0.00E+H00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.0%
Pathway-Specific Totals— Inglestion: 6.2E-04 L 4.3E-08 Inhalation: 6.6E-04
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Appendix Table K.6-1a SWMU 9 Worker Exposure Scenario: Soil Ingestion Risk Calculation Documentation--Worst
Case Exposure Evaluation

Page 2 of 5

—_
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CS (Chemical Concentration) Surface Soil upper 95% UCL (Table 5.5-5)
Exposure Pathway: Soil Ingestion [R (Sail Ingestion Rate) = 100.0 mg/day
Exposure Location: SWMU 9 CF (Conversion Factor) = 0.000001 kg/mg

_ FI (Fraction Ingested) = 1.00 (unitless)
Intake and Risk Calculation Equations EF (Exposure Frequency) = 4 days/year
CDI (mg/kg/day) = (CS*IR*CF*FI*EF*EDV(BW*AT) ED (Exposure Duration) = 25 years (per 70-yr lifetime)
Cancer Risk = CDI * SF BW (Body Weight) = 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time,

Carcinogenic Effects) = 25550 days
AT (Noncarc Effects) = 9125 days

Cancer Risk Calculations

RME Sail Soil Fraction Exposure Exposure Body Averaging  Soil Ingestion Oral Soil Ingestion

Concentration Ingestion Ingested Freq y Duration Weight Time CDI SF Cancer
Arsenic 1 1SE+0] 1. 00E+02 1.00E+00 4.00E+00 2.50E+0) 7.00E+01 2.56E+04 6.43E-08 1.75E+00 1.1E-07 100.0%
Cadmium 0 00E+00 1.00E+02 1 00E+00 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
Chromium (V1) 0 0OE+00 1.00E+02 1.00E+00 4 00E+00 2.50E+01 7.00E+01 2 S6E+04 0.00E+00 0.0E+00 0.0%
Nickel 0 0DE+00 1.00E+02 1 00E+00 4 00E+00 2.50E+H0! 7.00E+01 2.56E+04 0.00E+00 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 1.00E+02 1.00E+00 4. 00E+00 2.50E+01 7 00E+01 2.56E+04 0.00E+00 3.00E-02 0.0E+00 0.0%
Total Soil Ingestion Cancer Risk: 1.1E-07

Noacancer Hazard Index Calculations

RME Soil Soil Fraction Exposure Exposure Body Averaging  Soil Ingestion Oral Soil Ingestion -~

Concentration Ingesti [ngested Freq y Duration Weight Time CDI RfD Hazard %
Contaminant {mg/kg} (mg/day) {unitess) (dave/vear) (years) (kg) (days) {me/ke/day)  (merkg/day) Quotient Cont,
Antimony 0.00E+00 1 .00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 4 00E-04 0.0E+00 0.0%
Arsenic 1.1SE+01 1.00E+02 ‘'t 00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 1.80E-07 3.00E-04 6.0E-04 97.1%
Cadmium 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 1.00E-03 0.0E+00 0.0%
Chromiium (Total) 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 9.00E-01 0.0E+00 0.0%
Copper 3 28E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 5.14E07 3.71E-02 1.4E-05 2.2%
Di-n-butylphthalate 2.77E+01 1.00E+02 1.00E+00 4.00E+00 2.50E+0t 7.00E+01 9.13E+03 4.34E-07 1.00E-01 4.3E-06 0.7%
Lead 0.00E+00
Mercury 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-04 0 0OE+00 0.0%
Nickel 0 00E+00 | .00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+0L 9.13E+03 0.00E+00 2.00E-02 0.0E+00 0.0%
Silver 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 1.00E+01 9.13E+03 0.00E+00 5.00E-03 0.0E+00 0.0%
Toluene 3.80E-01 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 5.95E-09 2.00E-0! 3 0E-08 0.0%
Trichlorofluoromethane 1.00E-03 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 1.57E-11 3.00E-01 5.2E-11 0.0%
Vanadium 0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 7.00E-03 0.0E+00 0.0%
Zinc 0.00E+00 1.00E+02 1 .00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
1,1,2-Trichloro-1,2,2-fluor  0.00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E+01 0.0E+00 0.0%
2 4,6-Tnnitrotoluene 0 00E+00 1.00E+02 1.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 5.00E-04 0.0E+00 0.0%
Soil Inseltion Hazard Index: 6.2E-04
K. @O
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Appendix Table K.6-1b  SWMU 9 Current Use Worker Exposure Scenario: Dermal Contact Risk Calculation

Documentation--Worst Case Exposure Evaluation

Page 3 of §

Exposure Scenario:
Exposed Population:
Exposure Pathway:

Current Use
Environmental Management Staff
Dermal Contact with Surface Soil

Exposure Location: SWMU 9

Intake and Risk Calculation Equations

Exposure Pathrway Variables

CS (Chemical Concentration) = Surface Soil upper 95% UCL (Table
ICF (Conversion Factor) - 1.0E-06 kg/mg

SA (Skin Surface Ares) - 4100 cm2/event

AF (Adherence Factor) - 1.00 mg/cm2

ABS (Absorption Factor) = metals-0.001; orgs-0.1

Absorbed Dose (mg/kg/dsy) = (CS*CF*SA*AF*ABS*EF*EDV(BW*AT) EF (Exposure Frequency) = 4 daysyear
Cancer Risk = Dermal Contact CDI * SF ED (Exposure Durstion) = 25 years
Hazard Quotient = CDI/RfD BW (Body Weight) = 70 kg
AT (Averaging Time,
Carcinogenic Effocts) - 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
RME Soil Skin __ Adherence Absorption Expoture  Exposwre  Body  Averaging  Dermal (Oral) Dermal
Concentration | Surface Factor Factor Frequency  Duration Weight Time cDi SF Cancer
Contamingnt (mg/kg) |(cm2/cvent) (mg/cm2) (unittess) (daywyem) (veans) L34} (davs) (ma/kg/day) (ma/kg/day)l Risk :%Cont
Arsenic L.1SE+01 4.10E+03 1 00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 2.56E+04 2.6E-09 1.75E+00 4.6E-09 100.0%
Cadmium 0.00E+00 4.10E+03  1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 2.S6E+04 0.0E+00 0.0E+00 0.0%
Chromium (VI) 0.00E+00 4.10E+03 1. 00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+0] 2.56E+04 0.0E+00 0.0E+00 0.0%
Nickel 0.00E+00 4.10E+03  1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 2.56E+04 0.0E+00 0.0E+00 0.0%
2.,4,6-Trinitrotoluene 0.00E+00 4.10E+03  ].00E+00 1.00E-01 400E+00 2.S0E+01 7.00E+01 2.56E+04 0.0E+00 3.00E-02 0.0E+00 0.0%
Total Dermal Contact Cancer Risk: 4.6E-09
acancer Hazard Index Calculations
RME Soil Skin Adherence Absorption  Exposure  Exposure Body Averaging  Dermal (Oral) Dermal
-~ Concentration | Surface Factor Factor Frequency  Duration Weight Time CDI RD Hazard %
Contaminant {mg/kg) |(sm2/event) (mg/cm2) (unitless) (days'vear) (veams) (kg) (davs) (mghke/day) (mp/kg/dey)  Quotient Cont.
Antimony 0.00E+00 4.10E+03  1.00E+00 1.00E-03 4.00E+00 2.50E+0] 7.00E+01 9.13E+03 0.00E+00 4.00E-04 0.0E+00 0.0%
Arsenic 1.15E+01 4.10E+03  1.00E+00 1.00E-03 400E+00 2.S0E+01 7.00E+0F 9.(3E+03 7.38E-09 3.00E-04 2.5E-08 57.1%
Cadmium 0.00E+00 4.10E+03  1.00E+00 1.00E-03 4.00E+00 2.50E+01 700E+01 9.13E+03 0.00E+00 1.00E-03 0.0E+00 0.0%
Chromium (Total) 0.00E+00 4.10E+03  1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 9.00E-01 0.0E+00 0.0%
Copper 3.28E+01 4.10E+03  1.00E+00 1.00E-03 4.00E+00 250E+01 7.00E+0l 9.13E+03 2.I1E-08 3.71E-02 5.7E-07 1.3%
Di-n-butylphthalate 2.717E+01 4.10E+03  1.00E+00 1.00E-01 4.00E+00 2.50E+01 700E+01 9.13E+03  |.78BE-06 1.00E-01 1.8E-05 41.3%
Lead 0.00E+00
Mercury 0.00E+00 4.10E+03 1 00E+00 1 00E-03 400E+00 2.50E+01 7.00E+0l 9.13E+03 0.00E+00 3.00E-04 0.0E+00 0.0%
Nickel 0.00E+00 4.10E+03 1.00E+00 1.00E-03 400E+00 2.50E+0FL 7.00E+0! 9.13E+03 0.00E+00 2.00E-02 0.0E+00 0.0%
Silver 0.00E+00 4.10E+03 1.00E+00 1.00E-03 4.00E+00 2.50E+01 7.00E+01 9.13B+03 0.00E+00 5.00E-03 0.0E+00 0.0%
Toluene 3.80E-01 4.10E+03 1 00E+00  1.00E-01 - 4.00E+00 2.50E+0! 7.00E+01 9.13E+03 2.44E-08 2.00E-01 1.2E-07 0.3%
Trichlorofluoromethane 1.00E-03 4.10E+03  1.00E+00  1.00E-01 4.00E+00 2.50E+01 7.00E+01 9.136+03 6.42E-11 3.00E-01 2.1E-10 0.0%
Vanadium 0.00E+00 4.10E+03  |.00E+00 1.00E-03 400E+00 250E+01 7.00E+01 9.13E+03 0.00E+00 7.00E-03 0.0E+00 0.0%
Zinc 0.00E+00 4.10E4+03  1.00E+00 1.00E-03  4.00E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 3.00E-01 0.0E+00 0.0%
1,1,2-Trichloro-1,2,2-flu  0.00E+00 4.10E+03  1.00E+00 1.00E-01 400E+00 2350E+01 7.00E+01 9.13B+03 0.00E+00 3.00E+01 0.0E+00 0.0%
2,4.6-Trinitrotoluene 0.00E+00 4.10E+03  1.00E+00 1.00E-01 400E+00 2.50E+01 7.00E+01 9.13E+03 0.00E+00 5.00E-04 0.0E+00 0.0%
Dor-! Contact Hazard Index: 4.3E-05
K-6)
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Appendix Table K.6-1c SWMU 9 Current Use Worker Scenario: Inhalation Risk Calculation

Documentation--Worst Case Exposure Evaluation Page 4 of §
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Environmental Management Staff CA (Air Concentration) = See Table 5.5-5
Exposure Pathway: Inhalation of Surface Soil COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 9 ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 4 days/year

Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years

CDI (mg/kg/day) = (CA*IR*ET*EF*ED)(BW*AT) BW (Body Weight) = 70 kg

Cancer Risk = CDI * Inhalation SF AT (Averaging Time,

Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) = 25550 days

AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
Contaminant (mg/m3) (m3hour) (hours/day) daysfyear {years) kg) (days) (mp/kg/day) mg/kg/day) Risk % Cont
Arsenic 1.33E-08 2.50E+00 4.00E+H00 4. 00E+00 2.50E+01 7.00EH)l 2.56E+04  7.46E-12 151E+01 1.1E-10 100.0%
Cadmium QO00E+00 2.S0E+0Q0 4.00E+0Q 4.00E+00 250E+Q0l  7.00E+0l 256E+04 Q.OQ0E+00 630E+00 0Q.0E+00 0.0%
Chromium (VI) 0.00E+00 2.50E+00 4.00E+00 4 00E+00 2.50E+01 7 00E+01 2 56E+04  0.00E+00 4.20E+H01 0.0E+00 0.0%
Nickel 0.00E+00 2.50E+00 4.00E+00 4 00E+00 2.50E+01  7.00E+01 2.56E+04 0.00E+00 1.68E+00  0.0E+00 0.0%
2,4,6-Trinitrotoluene 0.00E+00 250E+00 4.00E+0Q 4.00E+00 250E+0!  7.00E+01  2.56E+04 0Q.00E+00 0.0E+0Q 0.0%
Total Soil Inhalation Cancer Risk: 1.1E-10

Noncancer Hazard Index Calculations

Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI RfD Hazard %
Contaminant {mg/m3d) (mmhour} (hours’day} (days/year) (years) (kg) (days)  (mg/kg/day) (mg/kg/day} Quoti Cont.
Antimony 000E+00 2.50E+00 4.00E+00 4 00E+00 2.50E+01  700E+01 9.13E+03  0.00E+00
Arsenic 1.33E-08 2.50E+00 4.00E+00 4. 00E+00 2.50E+01 7.00E+01 9.13EH03  2.09E-1l
Cadmium 0.00E+00 2.50E+00 4.00EHO 4.00E+00 2.50E+01  700E+01 9.13E+03  0.00E+00 143E-04 0.0E+H0
Chromium (Total) 0.00E+00 2.50E+00  4.00E+H00 4. 00E+00 2.50E+0t  7.00E+01 9.13E+03  O0.00E+00
Copper 381E-08 250E+00 4.00E+00 4. 00E+00 250E+01  7.00E+0!1 9.13E+03  S5.96E-11
Di-n-butylphthalate 3.21E-08 2.50E+00 4.00E+00 4.00E+00 250E+0! 7.00E+01 9.13E+03  5.03E-11
Lead 000E+H00 2.50E+00 4.00E+00 4.00E+00 250E+01  7.00E+01 9.13E+03  0.00E+00 NA NA
Mercury 0.00E+00 2.50E+00 4.00E+00 4.00E+00 250E+01 7.00E+0l 9.13E+03 0.00E+00 8.57E-05 0.0E+00
Nickel 0.00E+00 2.50E+00 4.00E+H00 4.00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00
Silver 0.00E+00 2.S0E+00 4.00E+00 4.00E+00 250E+0t 7.00E+01 9.13E+03 0.00E+00
Toluene 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03 0.00E+00  4.00E-01  0.0E+00
Trichlorofluoromethane  1.16E-12  2.50E+00  4.00E+00 4.00E+00 2.50E+01 7.00E+01 9.13E+03  1.82E-15
Vanadium 0.00E+00 2.50E+00 4.00E+00 4.00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00
Zinc 0.00E+00 2.50E+00 4.00E+00 4. 00E+00 2.50E+01 7.00E+0l 9.13E+03 0.00E+00
1,1,2-Trichloro-1,2,2-flu  0.00E+00 2.50E+00 4.00E+00 4.00E+H00 2.50E+01  7.00E+01  9.13E+03  0.00E+H)0
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 4.00E+00 4 00E+00 2.50E+01  7.00E+01 9.13E+03  0.00E+00

Soil Inhalation Hazard Index: 0.0E+00
—
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Appendix Table K.6-1d Exposure Point Concentrations (EPCs) for SWMU 9 Current Use Worker
Scenario--Worst Case Exposure Evaluation Page 5 of 5

SWMU 9 RME Soil

Concentration

Contaminant {mgrkg)

Antimony

Arsenic 11.5
Cadmium

Chromium (Total)

Copper 32.8
Di-n-butylphthalate 277
Lead

Mercury

Nickel

Silver

Toluene 0.38
Trichlorofluoromethane 0.001
Vanadium

Zinc

1,1,2-Trichloro-1,2,2-fluoroethane

2,4,6-Trinitrotoluene

Modeled Air
Concentration
Antimony 0.00E+00 8.62E+08
Arsenic 1.33E-08
Cadmium 0.00E+00
Chromium (Total) 0.00E+00
Copper 3.81E-08
Di-n-butylphthalate 3.21E-08
Lead 0.00E+00
Mercury 0.00E+00
Nickel 0.00E+00
Silver 0.00E+H00
Toluene Toluene not modeled using PEF conversion factor
Trichlorofluoromethane 1.16E-12 (as not appropriate)
Vanadium 0.00E+00
Zinc 0.00E+00
1,1,2-Trichloro-1,2,2-fluoroethane 0.00E+00
2,4,6-Trinitrotoluene 0.00E+H00
K-63
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Appendix Table K.6-2: Inhalation Risks Associated with Dispersion of SWMU 9 Soils:

Worst-Case Screening Level Analysis Page 1 of |
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population: Area 2 Warehouse Worker CA (Air Concentration) = See Table 5.5-5
Exposure Pathway: Inhalation of Airborme SWMU 9 Soil COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: Area 2 Warehouses ET (Exposure Time) = 8 hours/day
EF (Exposure Frequency) = 250 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*EDY(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDV/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI Slope Factor  Cancer
Contaminant (mg/m3) (m3/hour) (hours/day) (days/vear (years) (kg) (days) (mg/kg/day) mg/kg/day)- Risk  i% Cont
Arsenic 1 33E-08  2.50E+00 8.00E+00 2 50E+02 250E+01 7.00E+01 2.56E+04 932E-10 1.51E+01 1.4E-08 100.0%
Cadmium 0.00E+00  2.50E+00 8.00E+00 2.50E+02 250E+01 7.00E+0l 2.56E+04 000E+00 6.30E+00 0.0E+00 0.0%
Chromium (VI) 0.00E+00 2.50E+00 8.00E+00 2.50E+02 2 50E+01  7.00E+01 256E+04 0.00E+00 4.20E+01 0.0E+00 0.0%
Nickel 000E+00 2.50E+00 8.00E+00 2.50E+02 2.50E+01 700E+01 256E+04 0.00E+00 1.68E+00 0.0E+00 0.0%
2,4,6-Trinitrotoluene 0 00E+00 2.50E+00 8.00E+00 2.50E+02 2.50E+01  7.00E+01  2.56E+04  0.00E+00 0.0E+00 0.0%
Total Soil Inhslation Cancer Risk: 1.4E-08
Noncancer Hazard Index Calculations
Alr Inhalation  Exposure Exposure Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration Weight Time CDI RfD Hazard %
Contaminant {mg/m3) (m3/housr) (hours/day) (days/vear)  (years) (kg) (days) (me/kg/day) (mg/kg/day) Quotient i Cont
Antimony 0.00E+00 2.50E+00 8.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03  0.00E+00
Arsenic | 33E-08  2.50E+00 8.00E+00 2.50E+02 2.50E+01 7.00E+01 913EH03  261E-09
Cadmium 0.00E+00 2.50E+00 8.00E+H)0 2.50E+02 2 50E+01 7.00E+01 9.13E+03  0.00E+00 1.43E-04  0.0E+00
Chromium (Total) 0.00E+00 2.50E+00 8 .00E+00 2.50E+02 2.50E+0!1 7.00E+01 9 13E+03 0.00E+00
Copper 381E-08 2.50E+00 8.00E+00 2.50E+02 2.50E+01 7.00E+01 913E+03  745E-09
Di-n-butylphthalate 321E08 2.50E+00 8.00E+00 2.50E+02 250E+01 7.00E+01 9.13E+03  6.29E-09
Lead 0.00E+00 2.50E+00 8.00E+00 2.50E+02 2.50E+0t 7.00E+01 9 13E+03 0.00E+00 NA NA
Mercury 0.00E+00 2.50E+00 8.00E+00 2.50E+02 2.50E+01  7.00E+01 9.13E+03  0.00E+00 8.57E-05 0.0E+00
Nickel 0.00E+00 250E+00 8.00E+00 2.50E+02 2.50E+01  7.00E+01 9.13E+03 0.00E+00
Silver 0.00E+00 2.50E+00 8.00E+00 2.50E+02 2.50E+01 7.00E+01 9.13E+03  0.00E+00
Toluene 0.00E+00 2.50E+00 8.00E+00 2.50E+02 2.50E+01  7.00E+01 9.13E+03 000E+00  4.00E-0l 0.0E+00
Trichlorofluoromethane 116E-12  2.50E+00 8.00E+00 2.50E+02 2.50E+01  7.00E+01 9.13E+03  227E-13
Vanadium 0.00E+00 2.50E+00 8.00E+00 2.50E+02 2S0E+01  7.00E+01 9.13E+03  0.00E+00
Zinc 0.00E+00 2.50E+00  8.00E+00 2.50E+02 2.50E+01  7.00E+01 9.13E+03  0.00E+00
1,1,2-Trichloro-1,2,2-flu 0.00E+00 2.50E+00  8.00E+00 2.50E+02 2.50E+01  7.00E+01 9.13E+03  0.00E+00
2,4,6-Trinitrotoluene 0.00E+00 2.50E+00 8.00E+00 2.50E+02 250E+01  7.00E+01 9.13E+03  0.00E+00
Soil Inhalation Hazard Index: 0.0E+00
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Appendix Table K.6-3 SWMU 9 Worker Exposure Scenario: Inhalation Risks Associated

APP_K63.XLS, 2/21/96 4:15PM sdk

with Volatile Air COCs Page 1 of 1
I
Exposure Scenario: Current Use Exposure Pathway Variables
Exposed Population:  Environmental Management Staff CA (Air Concentration) = See Table 5.5-5
Exposure Pathway: Inhalation of SWMU 9 VOC Air COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 9 ET (Exposure Time) = 4 hours/day
EF (Exposure Frequency) = 4 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CAMR*ET*EF*ED)/(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation Exposure  Exposure  Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency Duration  Weight Time CDI Slope Factor  Cancer
Contaminant (mg/m3) (m3/hour) (hours/day) (days/vear)  (years) (kg) (days) (me/kg/day)(mg/kg/day)-1 Risk :% Cont
Chloroform 25 4.0 40 250 70.0 2.56E+04 0.00E+00 8.05E-02  0.0E+00 0.0%
Methylene chloride 1.42E-03 25 4.0 4.0 250 70.0 2.56E+04  7.94E-07 1.65E-03 1.3E-09 100.0%
Tetrachloroethene 25 4.0 4.0 25.0 70.0 2 56E+04 0.00E+00 2.03E-03  0.0E+00 0.0%
Trichloroethene 25 40 40 250 70.0 2.56E+04 0.00E+00 6.16E-03  0.0E+00 0.0%
Total VOC Soil Inhalation Cancer Risk: 1.3E-09
Noncancer Hazard Index Calculations
Air Inhalation Exposure  Exposure  Exposure  Body Averaging Inhalation Inhalation [nhalation
EPC Rate Time Frequency Duration  Weight Time CDI RD Hazard %
Contaminant {mg/m3) (md/hour) (hours/day) (days/vear)  (years) (kg) (days) (mg/kg/day) (mg/kg/day) Quotient i Cont,
Chloroform 25 4.0 40 250 70.0 9.13E+03  0.00E+00 0.0%
Ethyl Benzene 8. 23E-04 25 4.0 4.0 25.0 70.0 9.13E403  1.29E-06 2.86E-01 4.5E-06 63.5%
Methylene chioride 1.42E-03 25 4.0 4.0 250 70.0 9.13E+03  2.22E-06 8. 57E-01 2.6E-06 36.5%
Tetrachloroethene 1.22E-03 25 4.0 4.0 25.0 70.0 9.13E+03 1.91E-06 0.0%
Toluene 25 4.0 4.0 250 70.0 9.13E+03 0.00E+00 1.14E-01  0.0E+00 0.0%
Trichloroethene 25 4.0 40 25.0 70.0 9.13E+03  0.00E+00 0.0%
Xylenes 4.00E-03 2.5 40 40 250 70.0 9.13E+03  6.26E-06 0.0%
Soil Inhaiatien Hazard Index: 7.1E-06
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Appendix Table K.7-1 Industrial Worker Exposure Scenario: Risk Calculation Spreadsheet

(Sum of All Pathways) Page 1 of §
Exposure Scenario. Potential Post-Excavation
Exposed Population: Industrial Worker
Exposure Pathways- Soil Ingestion + Dermal Contact + Inhalation
Exposure Location: SWMU 30
Cancer Risk Calculations
Max Soil Oral Soil [ngestion (Oral) Dermal [nhalation Inhalation Total % of

Concentration SF Cancer SF Cancer Slope Factor Cancer Cancer Total
Aluminum -
Arsenic 540.00 1.8E+00 1.7E-04 1.8E+00 1 4E-0S 1.SE+00 1.2E-08 1.8E-04 100.0%
Barium -
Beryllium - 4 3E+00 0.0E+00 4 3E+00 0 0E+00 8 4E+00 0.0E+00 0.0E+00 0.0%
Cadmium 10.10 6.3E+00 9.7E-10 9.7E-10 0.0%
Chromium I11 93.60
Chromium V1 10.40 4 2E+01 6.6E-09 6.6E-09 0.0%
Chromium (Total) 104.00
Cobalt -
Copper 356.00
Lead -
Manganese -
Mercury -
Nickel 41.50 1.7E+00 1.1E-09 1.1E-09 0.0%
Silver -
Thallium -
Vanadium -
Zinc 669.00
Cyanide (Total) -
Pathway-Specific Totals-- Ingestion:  {.7E-04 Dermal: 1 4E-05 Inhalation. 2.1E-08 1.8E-04
Noncancer Hazard Index Caiculations

Max Soil Oral Soil Ingestion (Oral) Dermal Inhalation Inhatation Total % of

Concentration RID Hazard RID Hazard RfD Hazard Hazard Hazard
Aluminum - 1.0E+00 0.0E+00 1.0E+00 0.0E+00 0.0E+H)0 0.0%
Arsenic 540.00 3.0E-04 8 8E-0! 3.0E-04 7.2E-02 9.5E-01 98.6%
Barium - 7.0E-02 0.0E+00 7.0E-02 0.0E+00 1.4E-04 0.0E+00 0.0E+00 0.0%
Beryllium - 5.0E-03 0.0E+00 5.0E-03 0.0E+00 0.0E+00 0.0%
Cadmium 10.10 1.0E-03 4.9E-03 1.0E-03 4.1E-04 53E-03 0.6%
Chromium 111 93.60 1.0E+00 4 6E-05 1.0OE+00 3.8E-06 5.0E-05 0.0%
Chromium VI 10.40 5.0E-03 1.0E-03 S.0E-03 8.3E-05 1.1E-03 0.1%
Chromium (Total) 104.00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Cobalt - 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Copper 356.00 3.7E-02 4.7E-03 3.7E-02 3.8E-04 5.1E-03 0.5%
Lead - 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Manganese - 1.4E-01 0.0E+00 1.4E-01 0.0E+00 1.4E-03 0.0E+00 0.0E+00 0.0%
Mercury - 3.0E-04 0.0E+00 3.0E-04 0.0E+00 8.6E-05 0.0E+00 0.0E+00 0.0%
Nickel 41.50 2.0E-02 1.0E-03 2.0E-02 8.3E-05 1.1E-03 0.1%
Silver - $.0E-03 0.0E+00 5.0E-03 0.0E+00 0.0E+00 0.0%
Thallium - 8 0E-05 0.0E+00 8.0E-0S 0.0E+00 0.0E+00 0.0%
Vanadium - 7.0E-03 0.0E+00 7.0E-03 0.0E+00 0.0E+00 0.0%
Zinc 669.00 3.0E-01 1.1E-03 3.0E-01 8 9E-0S 1.2E-03 0.1%
Cyanide (Total) - 2.0E-02 0.0E+00 2.0E-02 0.0E+00 0.0E+H00 0.0%
Pathway-Specific Totals— Ingestion:  8.9E-0l Dermal:  7.3E-02 Inhalation:  0.0E+00 9.7E-01
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Appendix Table K.7-1a Industrial Worker Exposure Scenario: Risk Calculation Spreadsheet

for Soil Ingestion Pathway Page 2 of §
= L
EXxpusure Scenario: Potential Post-Excavation Expoaurc Pathway Variables
Exposed Population: Industrial Worker CS (Chemical Concentration) - Subsurface soil from TP-1 and TP-2
Exposurc Pathway: Soil Ingestion IR (Soil Ingestion Rate) - 50.0 mg/day
Exposure Location: SWMU 30 CF (Conversion Factor) - 0.000001 kg/mg
F1 (Fraction Ingested) - 1.00 (100%, unitless)
Intake and Risk Caiculation Equations EF (Exposure Frequency) - 250 days/ycar
CDI (mg/kg/day) = (CS*IR*CF*FI*EF*EDY(BW*AT) ED (Exposure Duration) = 25 years (per 70-yr lifetime)
Cancer Risk = CDI * Oral SF BW (Body Weight) = 70 kg
Hazard Quotient = CDI/RfD AT (Averaging Time, =
Carcinogenic Effects) - 25,550 days
AT (Noncarc Effects) bt 9,125 days
Cancer Risk Calculations
Max Soil Soil Fraction Exposure Exposure Body Avennging  Soil Ingestion Oral Soil Ingestion
Concentration  Ingestion Ingested Frequency Duration Weight Time CDI SF Cancer
Aluminum - 50 1.0 250 25 70 2. 6E+04 0.0E+00
Arsenic 540.00 50 1.0 250 25 70 2.6E+04 9.4E-05 1.8E+00 1.7E-04 100.0%
Barium - 50 1.0 250 25 70 2.6E+04 0.0E+00
Beryllium - 50 1.0 250 25 70 2.6E+04 0.0E+00 4.3E+00 0.0E+00 0.0%
Cadmium 10.10 50 1.0 250 25 70 2.6E+04 1.8E-06
Chromium IlI 93.60 50 1.0 250 25 70 2.6E+04 1.6E-05
Chromium VI 10.40 50 1.0 250 25 70 2.6E+04 1.8E-06
Chromium (Total) 104.00
Cobalt - 50 1.0 250 25 70 2.6E+04 0.0E+00
Copper 356.00 50 1.0 250 25 70 2.6E+04 6.2E-05
Lead - 50 1.0 250 25 70 2.6E+04 0.0E+00
! nese - 50 1.0 250 25 70 2.6E+04 0.0E+00
h\_’ <y - 50 1.0 250 25 70 2.6E+04 0.0E+00
Nickel 4].50 50 1.0 250 25 70 2.6E+04 1.3E-06
Silver - 50 1.0 250 25 70 2.6E+04 0.0E+00
Thallium - 50 1.0 250 25 70 2.6E+04 0.0E+00
Vanadium - 50 1.0 250 25 70 2.6E+04 0.0E+00
Zinc 669.00 pli} 1.0 250 25 70 2.6E+04 1.2E-04
Cyanide (Total) - 50 1.0 250 25 70 2.6E+04 0.0E+00
Total Soil Ingestion Cancer Risk: 1.7E-04
Noncancer Hazard Index Calculations
Max Soil Soil Fraction Exposure Exposure Body Avenaging  Soil Ingestion Oral Soil Ingestion
Concentration  Ingestion Ingested Frequency Duration Weight Time (019 RfD Hazard %
Aluminum - 50 1.0 250 25 70 9.1E+03 0.0E+00 1.0E+00 0.0E+00 0.0%
Arsenic 540.00 50 1.0 250 25 70 9.1E+03 2.6E-04 3.0E-04 8.8E-01 98.6%
Barium - 50 1.0 250 25 70 9.1E+03 0.0E+00 7.0E-02 0.0E+00 0.0%
Beryllium - 50 1.0 250 25 10 9.1E+03 0.0E+00 5.0E-03 0.0E+00 0.0%
Cadmium 10.10 50 1.0 250 25 70 9.1E+03 4.9E-06 1.0E-03 49E-03 0.6%
Chromium Ill 93.60 50 1.0 250 25 70 9.1E+03 4.6E-05 1.0E+00 4.6E-05 0.0%
Chromium VI 10.40 50 1.0 250 25 70 9.1E+03 5.1E-06 5.0E-03 1.0E-03 0.1%
Chromium (Total) 104.00
Cobalt - 50 1.0 250 25 70 9.1E+03 0.0E+00
Copper 356.00 50 1.0 250 25 70 9.1E+03 1.7E-04 3.7E-02 4.7E-03 0.5%
Lead - 50 10 250 25 70 9.1E+03 0.0E+00
Manganese - 50 1.0 250 25 70 9.1E+03 0.0E+00 1.4E-01 0.0E+00 0.0%
Mercury . 50 1.0 250 25 70 9.1E+03 0.0E+00 3.0E-04 0.0E+00 0.0%
Nickel 41.50 50 1.0 250 25 70 9.1E+03 2.0E-05 2.0E-02 1.0E-03 0.1%
s - 50 10 250 25 70 9.1E+03 0.0E+00 5.0E-03 0.0E+00 0.0%
Ta_.um - 50 1.0 250 25 70 9.1E+03 0.0E+00 8.0E-0S 0.0E+00 0.0%
Vanadium - 50 10 250 25 70 9.1E+03 0.0E+00 7.0E-03 0.0E+00 0.0%
Zinc 669.00 50 1.0 250 25 70 9.1E+03 33E-04 1.0E01 1.1E-03 0.1%
Cyanide (Total) - 50 1.0 250 25 70 9.1E+03 0.0E+00 2.0E-02 0.0E+00 0.00%
RONZTR TN WRPNE VLY Vi WU Solllniudon Hazard Index: 8.9E-01
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Appendix Table K.7-1b Industrial Worker Exposure Scenario: Risk Calculation Spreadsheet
for Dermal Contact Pathway

Page 3 of §

Exposure Scenario:
Exposed Population:

Potential Post-Excavation
Industrial Worker

Exposure Pathway Variables

CS (Chemical Concentration) =

Subsurface soil from TP-1 and TP-2

Exposure Pathway- Dermal Contact (assumes soil exposed) CF (Conversion Factor) = 1.0E-06 kg/mg
Exposure Location. SWMU 30 SA (Skin Surface Arca) = 4,100 cm2/event
AF (Adherence Factor) = 1.00 mg/cm2
Intake and Risk Calculation Equstions ABS (Absorption Factor) = 0.001 (unitless)
Absorbed Dose (mg/kg/day) = (CS°CF*SA*AF*ABS*EF*ED)}(BW*AT) EF (Exposure Frequency) = 250 days/year
Cancer Risk = Dermal CDI * (Oral) SF ED (Exposure Duration) = 25 years
Hazard Quotient = CDI/R{D BW (Body Weight) - 70 kg
AT (Averaging Time,
Carcinogenic Effects) = 25,550 days
AT (Noncarcinogenic Effects) = 9,125 days
Cancer Risk Calculations
Max Soil Skin Adherence Absorption Exposure  Exposure Body Averaging Dermal Oral Dermal
Conc. Surface Factor Factor Frequency  Duration Weight Time CDI SF Cancer
Aluminum - 4,100 1.0 0.001 250 25 70 2.6E+04 0.0E+H00
Arsenic 540.00 4,100 1.0 0001 250 25 70 2.6E+04 71.7E-06 1. 8E+00 1 4E-05 100.0%
Barium - 4100 1.0 0.001 250 25 70 2.6E+04 0.0E+00
Beryllium - 4,100 1.0 0.001 250 28 70 2.6E+04 0.0E+00 43E+00 0.0E+00 0.0%
Cadmium 10.10 4,100 1.0 0.001 250 25 70 2.6E+04 1.4E-07
Chromium II1 93.60 4.100 10 0.00t 250 25 70 2.6E+04 1.3E-06
Chromium VI 10 40 4,100 1.0 0001 250 25 70 2.6E+04 1.SE-07
Chromium (Total) 104.00
Cobalt - 4,100 1.0 0.001 250 25 70 2.6E+04 0.0E+00
Copper 356.00 4,100 1.0 0.001 250 25 70 2.6E+04 5.1E-06
Lead - 4,100 1.0 0.001 250 25 70 2.6E+04 0 0E+00
Manganese - 4,100 Lo 0001 250 28 70 2.6E+04 0 OE+00
Mercury - 4.100 10 0001 250 25 10 2 6E+04 0.0E+00
Nickel 41 50 4,100 1o 0.001 250 25 70 2.6E+04 5.9E-07
Silver - 4,100 1.0 0.001 250 25 70 2.6E+04 0 0E+00
Thallium - 4,100 10 0.00} 250 25 70 2.6E+04 0.0E+00
Vanadium - 4,100 1.0 0.001 250 28 70 2.6E+04  0.0E+00
Zinc 669.00 4,100 1.0 0.001 250 25 70 2.6E+04 9 6E-06
Cyanide (Total) - 4,100 1.0 0.001 250 25 70 2 6E+04 0.0E+00
Total Dermal Contact Cancer Risk: 1.4E-08
Noncancer Hazard Index Calculations
Max Soil Skin Adherence  Absorption  Exposure  Exposure Body Averaging Dermal Oral Dermal
Cone. Surface Factor Factor Frequency  Duration Weight Time CD1 RD Hazard %
Aluminum - 4,100 1.0 0.001 250 25 70 9.1E+03 0.0E+00 1.0E+00 0.0E+00 0.0%
Arsenic 540.00 4,100 1.0 0.001 250 25 70 9 1E+03 2.2E-08 3.0E-04 7.2E-02 98.6%
Barium - 4,100 1.0 0.001 250 25 70 9.1E+03 0.0E+00 7.0E-02 0.0E+00 0.0%
Beryllium - 4,100 1.0 0.001 250 25 70 9.1E+03 0.0E+00 5.0E-03 0.0E+00 0.0%
Cadmium 10.10 4,100 [.o 0.001 250 25 70 9 IE+03 4.1E-07 1.0E-03 4.[E-04 0.6%
Chromium IlI 93.60 4,100 1.0 0.001 250 25 70 9.1E+03 3.8E-06 1.0E+00 3.8E-06 0.0%
Chromium VI 10.40 4,100 1.0 0.001 250 25 70 9.1E+03 4.2E-07 5.0E-03 8.3E-05 0.1%
Chromium (Total) 104.00
Cobalt - 4,100 1.0 0.001 250 25 70 9.1E+03 0.0E+00
Copper 356.00 4,100 1.0 0.001 250 25 70 9.1E+03 1.4E-05 3.7E-02 3.8E-04 0.5%
Lead - 4,100 1.0 0.001 250 28 70 9.1E+03  0.0E+00
Manganese - 4,100 1.0 0.001 250 25 70 9.1E+03 0.0E+00 1.4E-01 0.0E+00 0.0%
Mercury - 4,100 10 0.001 250 25 70 9.1E+03 0.0E+00 3.0E-04 0.0E+00 0.0%
Nickel 41.50 4,100 1.0 0.001 250 25 70 9 1E+03 1.7E-06 2.0E-02 8.3E-05 0.1%
Silver - 4,100 1.0 0.001 250 25 70 9.1E+03 0.0E+00 5.0E-03 0.0E+00 0.0%
Thallium - 4,100 1.0 0.001 250 25 70 9.1E+03 0.0E+00 8.0E-05 0.0E+00 0.0%
Vanadium - 4,100 1.0 0.001 250 25 70 9.1E+03 0.0E+00 7.0E-03 0.0E+0 0.0%
Zinc 669.00 4,100 1.0 0.001 250 25 70 9.1E+03 2.7E-05 3.0E-01 8 9E-05 0.1%
Cyanide (Total) - 4,100 10 0.001 250 25 70 9.1E+03  0.0E+00  20E-02  0.0E+00 0.00%
Dermal Contact Hazard Index: TIE-02
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Appendix Table K.7-1c Industrial Worker Exposure Scenario: Risk Calculation Spreadsheet

K-69

for Soil [nhalation Pathway Page 4 of 5
—————
Exposure Scenario: Potential Post-Excavation Exposure Pathway Variables
Exposed Population: Industrial Worker CA (Air Concentration) - EPA PEF Factor
Exposure Pathway: Inhalation of Subsurface Soil COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 30 |ET (Exposure Time) - 8 hours/day
EF (Exposure Frequency) = ' 250 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*EDY(BW*AT) BW (Body Weight) - 70 kg
Cancer Risk = CD! * [nhalation SF AT (Averaging Time,
Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) = 25,550 days
AT (Noncarcinogenic Effects) = 9,125 days
Caacer Risk Calculations
Air Inhalation Exposure  Exposure  Exposure Body Averaging  Inhalation Inhalation Inhalation
Concentration Rate Time Frequency  Duration Weight Time CDI Slope Factor Cancer
Soil COC {mg/m3) (mihour) (hours/day) (days’vear) (veam) kg) (days) (mg/kg/day) (me/ke/dav)l Risk % Cont
Aluminum 0.0E+00 25 80 250 25 70 2.6E+04 0.0E+00
Arsenic 1.2E-07 25 8.0 250 25 70 2.6E+04 8.2E-09 1.SE+00 1.2E-08 58.7%
Barium 0.0E+00 25 8.0 250 25 70 26E+04  0.0E+00
Beryllium 0.0E+00 25 80 250 25 70 2.6E+04 0.0E+00 8.4E+00 0.0E+00 0.00%
Cadmium 2.2E-09 25 8.0 250 25 70 2.6E+04 1.5E-10 6.3E+00 9.7E-10 4.6%
Chromium IlI 2.0E-08 2.5 8.0 250 25 70 2.6E+04 1.4E-09
Chromium VI 2.3E-09 25 8.0 250 25 70 2.6E+04 1.6E-10 4.2E+01 6.6E-09 31.6%
Chromium (Total) 2.3E-08
Cobalt 0.0E+00 25 8.0 250 25 70 2.6E+04 0.0E+00
Copper 7.7E-08 25 8.0 250 25 70 26E+04  SAE-09
Lead 0.0E+00 2.5 8.0 250 25 70 2.6E+04 0.0E+00
Manganese 0.0E+00 2.5 8.0 250 25 70 2.6E+04 0.0E+00
Mercury 0.0E+00 25 8.0 250 25 70 2.6E+04 0.0E+00
Nickel 9.0E-09 2.5 8.0 250 25 70 2.6E+04 6.3E-10 1.7E+00 1.1E-09 5.1%
Silver 0.0E+00 25 8.0 250 25 70 2. 6E+04 0.0E+00
Thallium 0.0E+00 25 8.0 250 25 70 2.6E+04 0.0E+00
- Vanadium 0.0E+00 2.5 8.0 250 25 70 2.6E+04 0.0E+00
Zinc 1.5E-07 25 8.0 250 25 70 2.6E+04 1.0E-08
Cyanide (Total) 0.0E+00 25 8.0 250 25 70 2.6E+04 0.0E+00
Totai Soil Inhalation Cancer Risk: 2.1E-08
Noncancer Hazard Index Calculations
Air Inhalation Exposure  Exposure  Exposure Body Averaging Inhalation Inhalation Inhalation
Concentration Rate Time Frequency  Duration Weight Time CDI RfD Hazard %
Soil COC {mg/m3} (mihour) (hours/day) (days/vear) (years) k) (davs) (mpke/day) (medke/day)  Quotiens Cont,
Aluminum 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00
Arsenic 1.17E-07 25 8.0 250 25 70 9.1E+03 2.3E08
Barium 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00 1.4E-04 0.0E+00 #DIV/!
Beryllium 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00
Cadmium 2.20E-09 25 8.0 250 25 70 9.1E+03 43E-10
Chromium III 2.03E-08 25 8.0 250 25 70 9.1E+03 4.0E-09
Chromium VI 2.26E-09 25 80 250 25 70 9.1E+03 4 4E-10
Chromium (Total) 2.26E-08
Cobalt 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00
Copper 7.74E-08 2.5 80 250 25 70 9.1E+03  1.SE-08
Lead 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00
Manganese 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00 1.4E-05 0.0E+00 ¥DIV/0!
Mercury 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00 8.6E-05 0.0E+00 } #DIV/O!
Nickel 9.02E-09 25 80 250 25 70 9.1E+03 L.8E-09
Silver 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00
Thallium 0.00E+00 25 80 250 25 70 9.1E+03 0.0E+00
Vanadium 0.00E+00 25 80 250 25 70 9.1E+03 0.0E+00
Zinc 1.45E-07 25 8.0 250 25 70 9.1E+03 2.8E08
Cyanide (Total) 0.00E+00 25 8.0 250 25 70 9.1E+03 0.0E+00
Soil Inhalatien Hazard Index: 0.0E+00




Appendix Table K.7-1 Exposure Point Concentrations (EPCs) Used for TEAD-S

Worker Exposure Scenarios

S0il COCs

Inorganics

Aluminum
Arsenic
Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Chromium (Total)
Cobalt
Copper

Lead
Manganese
Mercury
Nickel

Silver
Thallium
Vanadium
Zinc

Cyanide

Sil COCs
Inorganics

Aluminum
Arsenic

Barium
Beryllium
Cadmium
Chromium III
Chromium VI
Chromium (Total)
Cobalt

Copper

Lead
Manganese
Mercury
Nickel

Silver

Thallium
Vanadium

Zinc

Cyanide (Total)
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MAX Soil
Concentration

Page 5 of §

93.60 Note: In accordance with EPA Region 8 protocols, this analysis assumes
10.40 that 10% of the detected (total) chromium is in the hexavalent form; the

104.00 e g 90% is as. d to be trivalent.

356.00

41.50

669.00

Air
Concentration
(mg/m3) PEF Factor

0.0E+00 4.6E+09
1.2E-07 4.6E+09
0.0E+00 4.6E+09
0.0E+00 4.6E+09
2.2E-09 4.6E+09
2.0E-08 4 6E+09
2.3E-09 4.6E+09
2.3E-08 4.6E+09
0.0E+00 4.6E+09
7.7E-08 4.6E+09
0.0E+00 4.6E+09
0.0E+00 4.6E+09
0.0E+00 4.6E+09
9.0E-09 4.6E+09
0.0E+00 4.6E+09
0.0E+00 4.6E+09
0.0E+H00 4.6E+09
1.5E-07 4.6E+09
0.0E+00 4.6E+09

K-70



Appendix Table K.8-1 SWMU 31 Current Use Worker Exposure Scenario: Inhalation Risks Associated

with Volatile Air COCs Page 1 of 1
DR N
Exposure Scenario: ~ Current Use Exposure Pathway Variables
Exposed Population: SWMU 31 Demilitarization Arca Workers  |CA (Air Concentration) = See Table 5.7-4
Exposure Pathway: Inhalation of SWMU 31 VOC Air COCs IR (Inhalation Rate) = 2.5 m3/hour
Exposure Location: SWMU 31 ET (Exposure Time) = 10 hours/day
EF (Exposure Frequency) = 150 days/year
Intake and Risk Calculation Equations ED (Exposure Duration) = 25 years
CDI (mg/kg/day) = (CA*IR*ET*EF*ED)Y(BW*AT) BW (Body Weight) = 70 kg
Cancer Risk = CDI * Inhalation SF AT (Averaging Time,
Hazard Quotient = CDI/Inhalation RfD Carcinogenic Effects) = 25550 days
AT (Noncarcinogenic Effects) = 9125 days
Cancer Risk Calculations
Air Inhalation Exposure  Exposure  Exposure Body Averaging Inhalation Inhalation Inhalation
EPC Rate Time Frequency  Duration Weight Time CDI Slope Factor  Cancer
Contaminant {mg/m3) (mlhour) (hours’day) (daysyear)  (years) (kg) (days)  (mg/kg/day) (mg/kg/day)  Risk % Cont
Chloroform 25 10.0 150.0 250 70.0 2.56E+04  0.00E+00 8.05E-02
Methylene chloride 6.26E-04 2.5 10.0 150.0 25.0 70.0 2.56E+04 3.28E-05 1.65E-03 S.4E-08 34.8%
Tetrachloroethene 9.50E-04 25 10.0 150.0 25.0 70.0 256E+4 4.98E-08 2.03E-03 1.0E-07 65.2%
‘chloroethene 25 10.0 1500 25.0 70.0 2.56E+04 0.00E+00 6.16E-03 .
Total VOC Soil Inhalation Cancer Risk: 1.6E-07
Noncancer Hazard Index Calculations
Air Inhalation Exposure  Exposure  Exposure Body Averaging  Inhalation  Inhalation Inhalation
EPC Rate Time Frequency Duration  Weight Time CDI RfD Hazard %
ontaminant {mg/m3) (mdour) (hours/day) (daysiyear) (years) kg (days) (mg/kg/day) (mgkg/day) Quotient i Conl
Chloroform 25 10.0 150.0 250 700 9.13E+03  0.00E+H00
Ethyl Benzene 1.95E-03 2.5 10.0 150.0 25.0 70.0 9.13E+83 2.36E-04 2.86E-01 1.0E-03 8.0%
Methylene chloride 6.26E-04 25 10.0 150.0 25.0 70.0 9.13E+03 9.19E-05 8.57E-01 1L.1E-04 0.9%
Tetrachloroethene 9.50E-04 25 10.0 150.0 250 70.0 9.13E+83 1.39E-04
Toluene 8$91E-03 2.8 10.0 150.0 25.0 70.0 9.13E+03 1.31E-03 1.14E-01 1.1E-02 91.2%
Trichloroethene 25 10.0 150.0 250 70.0 9.13E+03  0.00E+00
Xylenes 1.14E-02 28 10.0 150.0 250 70.0 9.13E+43 1.67E-03
Soil Inhalation Hazard Index: 1.3E-02
R R
k-1
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