Proposed Soil Health-based Cleanup Values Parameters and Default Values (May 24, 2012 Update)

EPA Regional

References/Sources Screening Level
Parameters Unit Proposed Value (5/2012 update)
SCC Components
Ingestion component of the SCC for
carcinogens with mutagenic mode of
INGres mut actionZ residential (ng/kg) Chemical-specific Calculated: EPA — RAGS Chemical-specific
Ingestion component of the SCC for A (1989), SSG (1996)
INGres.ca other carcinogens, residential (ng/kg) Chemical-specific SGSSL (2’002) CANCéR Chemical-specific
Ingestion component of the SCC for GUIDANCE (2005a,b),
INGres,nc noncarcinogens, residential (na/kg) Chemical-specific | EFH (2011), RSL (2012), | Chemical-specific
Ingestion component of the SCC for IRIS (2012), MDEQ
INGnonresca carcinogens, nonresidential (ng/kg) Chemical-specific (2012) Chemical-specific
Ingestion component of the SCC for
INGnonres nc noncarcinogens, nonresidential (ng/ka) Chemical-specific Chemical-specific
Dermal component of the SCC for
carcinogens with mutagenic mode of
Deflres mut action, residential (ng/kg) Chemical-specific Calculated: EPA — SSG Chemical-specific
Dermal component of the SCC for (1996), SGSSL (2002),
Deéflresca other carcinogens, residential (ngr/kg) Chemical-specific | cANCER GUIDANCE Chemical-specific
Dermal component of the SCC for (2005a,b), RAGS E
Derresnc noncarcinogens, residential (na/kg) Chemical-specific | (2004), EFH (2011), RSL | Chemical-specific
Dermal component of the SCC for (2012), IRIS (2012),
Delnonres.ca carcinogens, nonresidential (ng/kg) Chemical-specific | MDEQ (2012) Chemical-specific
Dermal component of the SCC for
Dernonres.nc noncarcinogens, nonresidential (ng/kg) Chemical-specific Chemical-specific
Inhalation component of the SCC Calculated; EPA — SSG
carcinogens with mutagenic mode of (1996), SGSSL (2002),
INNres mut action, residential, (ng/kg) Chemical-specific CANCER GUIDANCE Chemical-specific
Inhalation component of the SCC for (2005a,b), RAGS F
INhres ca other carcinogens, residential (ng/kg) Chemical-specific | (2009), RSL (2012), IRIS, | Chemical-specific
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Inhalation component of the SCC for AERMOD (2011), EPI-
INhres.ne noncarcinogens, residential (ng/kg) Chemical-specific | SUITE, AP 42 (2006a,b), | Chemical-specific
Inhalation component of the SCC for and Cowherd (1985),
INhnonres.ca carcinogens, nonresidential (ng/ka) Chemical-specific MDEQ (2011, 2012) Chemical-specific
Inhalation component of the SCC for
INhnonres.nc noncarcinogens, nonresidential (ng/kg) Chemical-specific Chemical-specific
Chronic Toxicity Values
(mg/kg-
CSFgua Chronic cancer oral slope factor day)™? Chemical-specific 27, MDEQ Chemical-specific
(mg/kg-
RfDgral Chronic oral reference dose day) Chemical-specific 26, 27, MDEQ Chemical-specific
(ma/kg-
CSFyer Chronic dermal cancer slope factor day)‘l Chemical-specific 11, 13, 27, MDEQ Chemical-specific
(mg/kg-
RfDyer Chronic dermal reference dose day) Chemical-specific 11, 13, 27, MDEQ Chemical-specific
EPA — RAGS A (1989),
Fraction of chemical absorbed in SSG (1996), SGSSL
gastrointestinal tract; converts Default or (2002), RAGS E (2004), Default or
ABSg, administered dose to absorbed dose (unitless) chemical-specific RSL (2012) chemical-specific
Bioavailable fraction of hazardous 1 or site and 1 or chemical and
BAF substance from soll (unitless) chemical-specific EPA (2007), EPA (2010) site-specific
EPA — SSG (1996),
Fraction of hazardous substance Default or SGSSL (2002), RAGS E Default or
ABSger absorbed dermally from soil (unitless) chemical-specific (2004), RSL (2012) chemical-specific
IURF Chronic inhalation unit risk factor (ug/m®* | Chemical-specific MDEQ-AQD; EPA-IRIS Chemical-specific
Chronic inhalation initial threshold
ITSL screening level (ug/m?3) Chemical-specific MDEQ-AQD; EPA-IRIS | Chemical-specific
Cancer potency adjustment for early 10 or chemical- EPA Cancer Guidance 10 or chemical-
ADAF., life susceptibility - ages < 2 years (unitless) specific (2005,2006), RSL (2012) specific
Cancer potency adjustment for early 3 or chemical- EPA Cancer Guidance 3 or chemical-
ADAF,¢ life susceptibility - ages 2-6 years (unitless) specific (2005,2006), RSL (2012) specific
Cancer potency adjustment for early 3 or chemical- EPA Cancer Guidance 3 or chemical-
ADAFg 16 life susceptibility - ages 6-16 years (unitless) specific (2005,2006), RSL (2012) specific
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Cancer potency adjustment for early 1 or chemical- EPA Cancer Guidance 1 or chemical-
ADAF;16 life susceptibility - ages >16 years (unitless) specific (2005a,b), RSL (2012) specific
Miscellaneous Variables
EPA — SSG (1996),
SGSSL (2002), RSL
TR Target risk level (unitless) 1.0E+05 (2012) 1.0E+06
EPA — SSG (1996),
SGSSL (2002), RSL
THQ Target hazard quotient (unitless) 1 (2012) 1
EPA — SSG (1996),
Averaging time for all carcinogens, 28,470 SGSSL (2002), EFH 25,550
AT esca residential (365 days/yr x 78 yrs) (days) (2011) (365 X 70)
EPA — SSG (1996),
Averaging time for noncarcinogens, SGSSL (2002), RSL
ATresne residential (365 days/yr X EDresnc) (days) 2,190 (2012) 2,190
EPA — SSG (1996),
Averaging time for carcinogens, SGSSL (2002), RSL
ATnonresca nonresidential (365 days/yr x 78 yrs) (days) 28,470 (2012) 25,550
Averaging time for noncarcinogens, EPA — SSG (1996),
nonresidential SGSSL (2002), RSL
AT nonres.ne (365 days/yr X EDnonres.nc) (days) 9,125 (2012) 9,125
Ingestion, Dermal, and Inhalation Factors Variables
Calculated; EPA — SSG
Soil ingestion factor for carcinogens (mg- (1996), SGSSL (2002),
with mutagenic mode of action, year/kg- Cancer Guidance
SIFres.mut residential day) 551 (2005a,b), EFH (2011) 489.5
Calculated; EPA — SSG
(mg- (1996), SGSSL (2002),
Soil ingestion factor for other year/kg- Cancer Guidance
SlIFesca carcinogens, residential day) 105 (2005a,b), EFH (2011) 114
(mg- Calculated; EPA — SSG
Soil ingestion factor for year/kg- (1996), SGSSL (2002),
SlFresnc noncarcinogens, residential day) 78 EFH (2011) 114
EFH (2011) Table 5-1; 200
upper percentile value for
SIR<, Soil ingestion rate - ages < 2years (mg/day) 200 3-<6)
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EFH (2011) Table 5-1;
upper percentile value for

SIR,.6 Soil ingestion rate - ages 2-6 years (mg/day) 200 3-<6)
EFH (2011) Table 5-1;
SIRe.16 Soil ingestion rate - ages 6-16 years (mg/day) 100 mean value for 6-<21 100
EFH (2011) Table 5-1;
SIR>16 Soil ingestion rate - ages >16 years (mg/day) 50 mean value for adults 100
EFH (2011) Table 5-1; 50 (indoor)
50 or (100 for mean value for indoor 100 outdoor
SIRnonres Soil ingestion rate for nonresidential (mg/day) outdoor workers) worker worker)
EFH (2011) Table 8-1,
BW., Body weight - ages < 2years (k) 11 mean value for 1-<2 Site-specific
EFH (2011) Table 8-1;
BW,.¢ Body weight - ages 2-6 years (kg) 19 mean value for 3-<6 Site-specific
EFH (2011) Table 8-1;
BWe 16 Body weight - ages 6-16 years (kg) 57 mean value for 11-<16) Site-specific
EFH (2011) Table 8-1;
BW.16 Body weight - ages >16 years (kg) 80 mean value for adult Site-specific
EFH (2011) Table 8-1,
BWronres Body weight for nonresidential (kg) 80 mean value for adult Site-specific
Calculated; EPA — SSG
(1996), SGSSL (2002),
Soil dermal factor for residential, (mg- Cancer Guidance
carcinogens with mutagenic mode of year/kg- (2005a,b), RAGS E
DFesmut action day) 1,231 (2004), EFH (2011) 1,445
Calculated; EPA — SSG
(mg- (1996), SGSSL (2002),
Soil dermal factor for residential, other | year/kg- RAGS E (2004), EFH
DFres.ca, carcinogens day) 407 (2011) 361
Calculated; EPA — SSG
(mg- (1996), SGSSL (2002),
Soil dermal factor for residential, year/kg- RAGS E (2004), EFH
DFresnc noncarcinogens day) 35 (2011) 361
2800
SA, Skin surface area - ages <2 years (cm®/even 1,700 EFH (2011) Table 7-2,
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lower legs and feet)

EFH (2011) Table 7-2,
total mean surface area

(cm?/even (face, forearms, hands,
SAz Skin surface area - ages 2-6 years t) 2,300 lower legs and feet)
EFH (2011) Table 7-2,
total mean surface area
(cm?/even (face, forearms, hands
SAs.16 Skin surface area - ages 6-16 years t) 3,900 and lower legs) 5700
EFH (2011) Table 7-2,
total mean surface area
(cm?/even (face, forearms and
SA.16 Skin surface area - ages >16 years t) 2,900 hands) 5700
EFH (2011) Table 7-2,
total mean surface area
(cm?/even (face, forearms and
SAnonres Skin surface area for nonresidential t) 2,900 hands) 3300
EFH (2011) Tables 7.2
Weighted soil adherence factor - ages and 7.4 (mean AF of day
AF., <2 years (mg/cm?) 0.043 care children 1-6.5 yrs) 0.2
EFH (2011) Tables 7.2 '
Weighted soil adherence factor - ages and 7.4 (mean AF of day
AF,.6 2-6 years (mg/cm?) 0.044 care children 1-6.5 yrs)
EFH (2011) Tables 7.2
and 7.4 (mean AF of
Weighted soil adherence factor - ages children ages 7-12
AFs.16 6-16 years (mg/cm?) 0.48 playing in sediment) -
EFH (2011) Table 7.2 and
Weighted soil adherence factor - ages 7.4 (mean AF for
AF.16 >16 years (mg/cm?) 0.08 activities with soil) 0.07
EFH (2011) Table 7.2 and
Weighted soil adherence factor for 7.4 (mean AF for
AFnonres nonresidential (mg/cmz) 0.21 construction activities 0.2
Inhalation adjustment factor for (m°- Calculated; EPA — SSG
carcinogens with mutagenic mode of year/kg- (1996), SGSSL (2002),
MIF action, residential day) 76 Cancer Guidance -
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(2005a,b), RAGS F
(2009)
Exposure Frequency, Duration, and Time Variables
EPA — SSG (1996),
(daysl/yea SGSSL (2002), RSL
EFies Exposure frequency for residential r 350 (2012) 350
EPA — SSG (1996),
(dayslyea SGSSL (2002), RSL
EFonres Exposure frequency for nonresidential r 250 (2012) 250
Exposure duration for carcinogen,
ED.30 residential (year) 30 30
Exposure duration for noncarcinogen,
ED.s residential (year) 6 6
ED., Exposure duration - ages <2 years (year) 2 Site-specific
ED,. Exposure duration - ages 2-6 years (year) 4 ggéS_LS(Z();O%gI?{?L Site-specific
EDs.15 Exposure duration - ages 6-16 years (year) 10 (2012) Site-specific
ED.15 Exposure duration - ages >16 years (year) 14 Site-specific
EPA — SSG (1996),
SGSSL (2002), RSL
EDnonres Exposure duration for nonresidential (year) 25 (2012) 25
EPA — SSG (1996),
(event/da SGSSL (2002), RSL
EV Event frequency y) 1 (2012) 1
EPA — SSG (1996),
SGSSL (2002), RSL
ETronres Exposure time at work per day (hours) 8 (2012) 8
Volatilization Factor Variables
Volatilization factor for all Chemical- and Calculated; EPA — SSG Chemical- and
VFiesca carcinogens, residential (m3/kg) | source-size specific | (1996), SGSSL (2002), source-size
Volatilization factor for Chemical- and RSL (2012), EMSOFT specific
VFresnc noncarcinogens, residential (m3/kg) | source-size specific
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Chemical- and

VFonres Volatilization factor, nonresidential (m3/kg) | source-size specific
Source area size-
(g/m?-s specific (Criteria
Dispersion factor for residential; per Table risk value is MDEQ meteorological Region (climate
Q/Cres default Q/C is for a 30-acre source kg/m®) based on %2 acre) data (2011); EPA:SSG zone) specific
Source area size- (1996a,b), SGSSL (Chicago or
(g/m?-s specific (Criteria (2002), AERMOD (2011) Cleveland data
Dispersion factor for nonresidential; per Table risk value is based Q/C)
Q/Cronres default Q/C is for a 100-acre source kg/ms) based on 2 acres) data)
Dispersion modifier for residential (30 Source area size-
Mres acres) (unitless) specific
Dispersion modifier for nonresidential Source area size- Source size-
Mronres (100 acres) (unitless) specific MDEQ QC Table (2012) specific
Normalized average flux from soil for
I es.ca all carcinogens, residential (g/m?-s) Chemical-specific | Calculated; EPA — RAGS | Chemical-specific
Normalized average flux from soil for B (1991), SSG (19964a,b),
Js®" resinc noncarcinogens, residential (g/m*-s) Chemical-specific SGSSL (2002), RSL Chemical-specific
Normalized average flux from soil, (2012), EPI SUITE (2011)
I onres nonresidential (g/m?-s) Chemical-specific Chemical-specific
EPA — SSG (1996a,b),
SGSSL (2002), RSL
Db Dry soil bulk density (g/cm?) 1.5 (2012) 1.5
Da Apparent diffusivity (cm?/s) Chemical-specific Chemical-specific
D. Diffusivity in air (cm?s) | Chemical-specific | EPA—SSG (1996a,b), | chemical-specific
SGSSL (2002), RSL
Dw Diffusivity in water (cm?/s) Chemical-specific (2012) Chemical-specific
i Pi (unitless) 3.14 3.14
Exposure time for carcinogens,
residential (3.15E+07 sec/year x EPA — SSG (19964a,b), 9.5E+08
tres.ca EDresca) (seconds) 9.45E+08 SGSSL (2002)
tres.nc Exposure time for noncarcinogens, (seconds) 1.89E+08

residential (3.15E+07 sec/year x
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EDres,nc)
Exposure time for nonresidential
thonres (3.15E+07 seclyear X EDponres) (seconds) 7.88E+08
0. Air-filled soil porosity (Lai/Lsoi) (unitless) 0.28 0.28
Ow Water-filled soil porosity (Lwater/Lsoil) (unitless) 0.15 EPA — SSG (1996a,b), 0.15
SGSSL (2002)
n Total soil porosity (Lpore/Lsoir) (unitless) 0.43 0.43
S Water solubility limit (mg/L) Chemical-specific Chemical-specific
Soil-water partition coefficient; for EPA - EPI SUITE (2011),
Kqg organic compunds: Ky=KycXfoc (cm®/g) Chemical-specific RSL (2012) Chemical-specific
Soil organic carbon partition
Koc coefficient (cm®/g) Chemical-specific Chemical-specific
EPA - EPI SUITE (2011),
foc Organic carbon content of soil (9/9) 0.006 RSL (2012) 0.006
EPA - EPI SUITE (2011),
H' Dimensionless Henry's Law Constant | (unitless) | Chemical-specific RSL (2012) Chemical-specific
Temperature adjustment factor
(accounts for Michigan annual
TAF average temperature of 10°C) (unitless) 0.5 Michigan soil-specific --
(atm- EPA - EPI SUITE (2011),
HLC Henry's Law Constant m°/mol) Chemical-specific RSL (2012) Chemical-specific
(atm-
R Ideal gas constant L/mol-K) 8.206E-2 -- --
T Temperature (K) 283.15 -- --
Particulate Emission Factor (PEF) Variables
Calculated; Michigan data | Region specific;
Source area size- (2011), EPA:SSG 1.36E+9 (0.5
Particulate emission factor for a ¥2- specific (7.60E+09 (1996a,b), SGSSL acre); source size
PEF s acre source (m3/kg) for 1/2 acre) (2002), AERMOD (2011) specific
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AP-42 (2006a), Cowherd

Region specific;

Source area size- (1985) 1.36E+9 (0.5
Particulate emission factor for a 2- specific (9.45+08 acre); source size
PEFnonres acre source (m3/kg) for 2 acres) specific
Calculated; MDEQ data
(2011), EPA:SSG
(1996a,b), SGSSL
Site-specific (2002), AERMOD (2011)
Site-specific particulate emission AP-42 (2006b,2009),
PEFs factor for sites with unpaved roads (m3kg) Cowherd (1985) Site-specific
Source area size-
(g/m*sec | specific (Criteria Michi tsorological
Dispersion factor for residential, per Table risk value is |dc \gan meseoro oglc?a Region specific
; o 3 ata (MDEQ, 2011); .
Q/Cres default Q/C (source area size-specific) kg/m°) based on % acre) ) (Chicago or
Source area size- EPA:SSG (1996a,b), Cleveland data
2 . o SGSSL (2002), AERMOD
(g/m*-sec specific (Criteria (2011) based
Dispersion factor for nonresidential, per Table risk value is data)
Q/Chonres default Q/C (source area size specific) kg/m3) based on 2 acres)
Modifier for source area size-specific Source area size-
Mres Q/C, residential (unitless) specific --
Modifier for source area size-specific Source area size- MDEQ QC Table (2012)
Mhnonres Q/C, nonresidential (unitless) specific --
Emissions due to wind erosion, (g/m*- Michigan wind speed data
EWres residential sec) 1.04E-06 (MDEQ 2011); EPA:SSG --
(1996a,b), SGSSL
Emissions due to wind erosion, (g/m?- (2002), AP-42 (20064a),
EWnonres nonresidential sec) 3.99E-06 Cowherd (1985) --
source area sizes:
100 sqgft to 1,500 | Michigan wind speed data
acres (MDEQ 2011); EPA:SSG
(Criteria Table risk (1996a,b), SGSSL
Source area size for Q/C adjustment, value is based on a | (2002), AERMOD (2011) 0.5 to 500 acres
Aves residential (acres) 1 acre Q/C)
source area sizes: | Michigan wind speed data
Source area size for Q/C adjustment, 100 sqft - 1,500 (MDEQ 2011); EPA:SSG
Aronres nonresidential (acres) acres (1996a,b), SGSSL
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(Criteria Table risk
value is based on a

(2002), AERMOD (2011)

2-acre Q/C)
Emissions due to Wind Erosion (Ew) Variables
Fraction of vegetative cover,
Vies residential (unitless) 0.5 EPA:SSG (1996a,b), 0.5
Fraction of vegetative cover, SGSSL (2002), AP-42
Vonres nonresidential (unitless) 0.5 (2006a), Cowherd (1985) 0.5
Michigan wind speed data
(MDEQ 2011); EPA:SSG
Michigan annual wind speed adjusted (1996a,b), SGSSL 4.69
Uz to 7.0 meters (m/sec) 3.89 (2002), Cowherd (1985) '
Michigan annual mean wind speed at Michigan 2005-2010 data
Un measurement height (h) (m/sec) 4.1 (MDEQ 2011)
EPA:SSG (1996a,b),
SGSSL (2002), AP-42
z Default height above test surface (m) 7.0 (2006a), Cowherd (1985) 7
Michigan wind speed measurement Michigan data (MDEQ
h height (m) 10.0 2011) Region specific
Equivalent threshold friction value of Calculated; MDEQ
Utadires wind speed at 7.0 m (m/sec) 11.32 (2011); EPA: SGSSL 11.32
Equivalent threshold friction value of (2002), AP-42 (2006a),
Utadi nonres wind speed at 7.0 m (m/sec) 9.69 Cowherd (1985) -
Threshold friction value of wind speed EPA: AP-42 (2006a),
Ut for a 0.52 mm soil aggregate size (m/sec) 0.5 Cowherd (1985) --
Correction factor to account for non-
Cfies erodible elements, residential (unitless) 1.25 EPA:SSG (1996a,b), Site-specific
Correction factor to account for non- SGSSL (2002), Cowherd
Cfhonres erodible elements, nonresidential (unitless) 1.0 (1985) Site-specific
EPA:SSG (1996a,b),
SGSSL (2002), RSL
Zo. res Roughness height, residential (m) 0.005 (2012) 0.005
EPA:SSG (1996a,b),
SGSSL (2002), AP-42
Z0.nonres Roughness height, nonresidential (m) 0.003 (2006a) 0.005
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Utaq/Un derived using Cowherd et al.

Xres (1985), residential (unitless) 2.58 Calculated; EPA:SSG Region-specific
Ut,q/Um derived using Cowherd et al. (1996a,b), SGSSL
Xnonres (1985), nonresidential (unitless) 2.21 (2002), Cowherd (1985) -
Function (F(x), residential
Derived using Cowherd et al. (1985) Calculated ;
F(X)res F(x) = 0.18*(8x>+12x)exp(-x%) (unitless) 0.039 EPA:SSG (1996a,b), 0.194
Function (F(x), nonresidential SGSSL (2002), Cowherd
Derived using Cowherd et al. (1985) (1985)
F(X)nonres F(x) = 0.18*(8x*+12x)exp(-X°) (unitless) 0.154 0.194
Site-specific Emissions due to Vehicle Traffic on Unpaved Road (Ev) Variables
Emissions due to vehicles on unpaved (g/m?*- Calculated; EPA:SSG
EVies road, residential sec) Site-specific (1996a,b), SGSSL Site-specific
Emissions due to vehicles on unpaved (g/m*- (2002), Cowherd (1985),
EVhonres, road, nonresidential sec) Site-specific AP-42 (2006b) Site-specific
Emission factor for publicly used
E10;s unpaved road, residential (g/v-km) Site-specific Calculated; SGSSL Site-specific
Emission factor for industrial unpaved (2002), Cowherd (1985),
E10nonres road, nonresidential (g/v-km) Site-specific AP-42 (2006b) Site-specific
(vehicles/
ADT Average daily vehicle traffic day) Site-specific Site-specific
N Number of days with traffic (days) Site-specific Site-specific
L Length of unpaved road segment (km) Site-specific Site-specific
SGSSL (2002), Cowherd
Avoad Area of unpaved road segment (mz) Site-specific (1985), Site-specific
AP-42 (2006b)
T Emission period (year) 1 Site-specific
CF Unit time conversion factor (seclyear) Site-specific Site-specific
Particle size multiplier for publicly
used unpaved road PMjg in AP-42 (2006b)
Kres pounds/vehicle-miles traveled (VMT) (Ib/VMT) 1.8 Site-specific
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Particle size multiplier for
Knonres nonresidential unpaved road PMy, (Ib/VMT) 1.5 Site-specific
S Surface material silt content (%) Site-specific Site-specific
S Mean vehicle speed (miles/hr) Site-specific Site-specific
Ares Constant for PM10, residential (unitless) 1 Site-specific
Qnonres Constant for PM10, nonresidential (unitless) 0.9 Site-specific
b Constant for PM10 (unitless) 0.45 Site-specific
SGSSL (2002), Cowherd
c Constant for PM10 (unitless) 0.2 (1985), AP-42 (2006b) Site-specific
d Constant for PM10 (unitless) 0.5 Site-specific
Mean number of days with 0.01 inch
p precipitation (unitless) Regional-specific Site-specific
W Mean vehicle weight (ton) Site-specific Site-specific
SGSSL (2002), Cowherd
M Surface material moisture content (%) Site-specific (1985), AP-42 (2006b) Site-specific
PM10 emission factor for vehicle
C exhaust and brake and tire wear (Ib/VMT) 4.70E-04 Site-specific
(g/v-km
Conversion factor (g/vehicle-km per AP-42 (2006b)
cf traveled per Ib/vehicle-miles traveled) Ib/VMT) 281.9 --
MDEQ Collaborative Stakeholders — Cleanup Criteria Group May 24, 2012

Soil Cleanup Risk Parameters - References

DRAFT Update

Page 12 of 12




