Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007

Table 3-1
COPC Emission Rates Evaluated in the HHRA

Modeled Emission Rate

Chemical Mercury Lead Dioxin *
(9/s) (gls) (als)
PC Boiler 1.52E-03 9.88E-03 7.46E-10
Auxiliary Boiler 1.26E-05 -- -
Steam Boiler | 1.12E-05 -- -
Steam Boiler Il 1.12E-05 -- -
Steam Boiler 1l 1.12E-05 -- -
Total 1.57E-03 9.88E-03 7.46E-10

A Assumed only to be a constituent of coal.
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Table 3-2

Emission Rates of Mercury Species Evaluated in the HHRA

% of Total Hg

Modeled Mercury

Mercury Form Symbol Emissions Emission Rate
(9/s)
Elemental Vapor Hg0 98.66 1.55E-03
Divalent Vapor Hg2 1.34 2.10E-05
Particle Bound HgP 0.00 0.00E+00
Totals 100.00 1.57E-03

A Source: Large-Scale Testing of Enhanced Mercury Removal at W.A. Parish Unit 8, Hoot

Lake Unit 3, and Hawthorn Unit § [DOE, 2006].
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Table 4-1

Particle Size Distribution Selected for Air Modeling of Emissions

Mean Particle : : . .
o e of 8 a5 o martr | wemnpatcn | ST | FRSRS | swecoe| SO | Lol
Diameter (um) | Diameter (um) Range (um) Stated Size * Range B olume Surface Area © Area ©
15 30 23.304 11.65 100% 0.030 0.257 0.008 0.002
10 15 12.664 6.33 97% 0.050 0.474 0.024 0.005
6 10 8.163 4.08 92% 0.150 0.735 0.110 0.025
2.5 6 4.478 2.24 77% 0.240 1.340 0.322 0.073
1.25 2.5 1.942 0.97 53% 0.220 3.090 0.680 0.155
1 1.25 1.130 0.56 31% 0.060 5.312 0.319 0.073
0.625 1 0.827 0.41 25% 0.110 7.258 0.798 0.182
0 0.625 0.394 0.20 14% 0.140 15.239 2133 0.486
Totals 100% 1.000 4.393 1.000
A Source: AP-42 Table 1.1-6
5 Based on AP-42 Table 1.1-6 for Baghouses.
¢ calculated per Section 3.2.3 of the HHRA guidance [USEPA, 2005]
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Table 4-2

Representative Plot File Generated Following AERMOD Run

AVERAGE | TOTAL DRY WET
UTMX UTMY CONC DEPO DEPO DEPO ZELEV ZHILL ZFLAG AVE GRP |NUMYRS| NETID
564790.9 | 4727858 | 0.00799 | 6.41006 | 6.13867 | 0.27140 | 176.78 216.71 0 ANNUAL ALL 1
565090.9 | 4727858 | 0.00812 | 6.62949 | 6.30201 | 0.32747 | 197.27 216.41 0 ANNUAL ALL 1
565690.9 | 4727858 | 0.00950 | 8.14442 | 7.59997 | 0.54448 | 205.33 224.03 0 ANNUAL ALL 1
565990.9 | 4727858 | 0.01001 | 8.88733 | 8.24375 | 0.64356 | 192.02 192.02 0 ANNUAL ALL 1
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AERMOD Modeled COPC Impacts on Selected Residence Location

Table 4-3

Selected Residence Location
Chemical Alr . Dry Deposition | Wet Deposition
Concentration 5 )
(ug/m?) (9/m=-yr) (9/m=-yr)
Divalent Mercury-Vapor Phase 1.26E-05 1.42E-06 6.64E-09
Elemental Mercury-Vapor Phase * 1.63E-05 n/a n/a
Lead ® 3.58E-05 1.95E-05 2.46E-05
2,3,7,8-TCDD [Vapor Phase] © 1.79E-12 2.98E-13 7.92E-15
2,3,7,8-TCDD [Particle-Bound Phase] © 9.09E-13 8.77E-14 9.52E-14

A Elemental mercury impacts are only evaluated for direct inhalation exposures in HHRA [USEPA, 2005].
B Lead is assumed to exist completely in particle form.
¢ Based on assumed Fv value of 0.664 as reported in USEPA, 2005.
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Table 4-4
AERMOD Modeled COPC Impacts on Selected Farm Location

Selected Farm Location

Chemical Alr . Dry Deposition | Wet Deposition
Concentration (@imZyn) (@/m2yn)
m~-yr m*-yr
(g/m”) amy gmy
Divalent Mercury-Vapor Phase 1.01E-05 7.12E-07 7.77E-09
Elemental Mercury-Vapor Phase * 1.20E-05 n/a n/a
Lead ® 3.53E-05 1.46E-05 3.41E-05
2,3,7,8-TCDD [Vapor Phase] ¢ 1.76E-12 2.76E-13 9.90E-15
2,3,7,8-TCDD [Particle-Bound Phase] © 8.94E-13 6.26E-14 1.30E-13

A Elemental mercury impacts are only evaluated for direct inhalation exposures in HHRA [USEPA, 2005].

B Lead is assumed to exist completely in particle form.

¢ Based on assumed Fv value of 0.664 as reported in USEPA, 2005.
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Table 4-5

AERMOD Modeled COPC Impacts on Selected Surface Water Body

Water Body Watershed

Chemical Air Total Air Total
Concentration Deposition Concentration Deposition
(ug/m®) (g/m*-yr) (ug/m®) (g/m*-yr)
Divalent Mercury-Vapor Phase 2.22E-06 1.58E-07 n/a 1.59E-07

Elemental Mercury-Vapor Phase * n/a n/a n/a n/a
Lead ® n/a 9.36E-06 n/a 9.41E-06
2,3,7,8-TCDD [Vapor Phase] ¢ 9.46E-13 8.03E-14 n/a 8.06E-14
2,3,7,8-TCDD [Particle-Bound Phase] © n/a 4.05E-14 n/a 4.08E-14

A Elemental mercury impacts are only evaluated for direct inhalation exposures in HHRA [USEPA, 2005].

B Lead is assumed to exist completely in particle form.

¢ Based on assumed Fv value of 0.664 as reported in USEPA, 2005.
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Table 5-1
Terrestrial and Atmospheric Fate and Transport Parameters Used in the HHRA

Parameter Symbol Units Value Source

Ambient Air Temperature T K 282.3 30-yr Average for Midland, MI [NOAA, 2007]
Average Annual Evapotranspiration E cm/yr 44.0 Surface Water Hydrology Model [Appendix A]
Average Annual Irrigation I cm/yr 19.8 Calculated: Geraghty, 1973.

Average Annual Precipitation P cm/yr 78.0 30-yr Average for Midland, MI [NOAA, 2007]
Average Annual Runoff RO cm/yr 12.7 Calculated: Geraghty, 1973.

Average Annual Wind Speed w m/s 4.04 Average for MBS Airport, Ml [2004-2006]
Density of Air Pa g/cm?® 0.0012 Default: HHRA Guidance [USEPA, 2005]
Soil Mixing Depth - Tilled Soil Zgtilied) cm 20 Default: HHRA Guidance [USEPA, 2005]
Soil Mixing Depth - Untilled Soil Zguntilled) cm 2 Default: HHRA Guidance [USEPA, 2005]
Soil Particle Density Ps g/cm, 2.7 Default: HHRA Guidance [USEPA, 2005]
Time Unit Correction Factor UCF,, diyr 365 Default: HHRA Guidance [USEPA, 2005]
Total Deposition Time (i.e., Facility Operating Life) tD yr 30 Default: HHRA Guidance [USEPA, 2005]
Universal Gas Constant Rgas atm-m®/mol-K | 8.205E-05 | Default: HHRA Guidance [USEPA, 2005]
Viscosity of Air Ma g/cm-s 1.810E-04 | Default: HHRA Guidance [USEPA, 2005]

Geraghty, 1973: Water Atlas of the United States
NOAA, 2007: Annual Climatological Survey [http://hurricane.ncdc.noaa.gov/ancsum/ACS]

USEPA, 2005: Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities, Office of Solid Waste.
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Table 5-2

COPC Concentrations in Air
Selected Residence Location

_ Cyv Cypsa Cypu Cyp Ca

Chemical 3 3 3 3 .
(ng/m”) (ng/m”) (ng/m”) (ng/m”) (ng/m”)

Mercury (Hg+2) 1.26E-05 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.3E-05

Mercury (MeHg)

Mercury (HgO) 1.63E-05 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.6E-05

Lead 0.00E+00 | 0.00E+00 | 3.58E-05 | 3.58E-05 3.6E-05

TCDD (2,3,7,8-) 1.79E-12 | 9.07E-13 | 0.00E+00 | 9.07E-13 2.7E-12
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Table 5-3

COPC Concentrations in Air
Selected Farm Location

_ Cyv Cypsa Cypu Cyp Ca

Chemical 3 3 3 3 .
(ng/m”) (ng/m”) (ng/m”) (ng/m”) (ng/m”)

Mercury (Hg+2) 1.01E-05 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.0E-05

Mercury (MeHg)

Mercury (HgO) 1.20E-05 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.2E-05

Lead 0.00E+00 | 0.00E+00 | 3.52E-05 | 3.52E-05 3.5E-05

TCDD (2,3,7,8-) 1.76E-12 | 8.92E-13 | 0.00E+00 | 8.92E-13 2.7E-12
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Table 5-4
COPC Concentrations in Soil - Deposition Term
Selected Residence Location

) Dydv Dywv Dydpsa Dydpwm Dydp Dywpsa Dywpy Dywp BD Zguntited) | Zstilled) DSungied Dsiileq
Chemlcal 2 2 2 2 2 2 2 2 3
(g/mPyr) | (g/m-yr) | (g/m*yr) | (g/m’yr) | (g/m*>yr) | (g/myr) | (gim*yr) | (g/mPyr) | (g/lcm®) (cm) (cm) (mg/kg-yr) | (mg/kg-yr)
Mercury (Hg+2) 1.42E-06 | 6.64E-09 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.5 2 20 4.7E-05 4.7E-06
Mercury (MeHg) 9.5E-07 9.5E-08
Mercury (HgO)
Lead 0.00E+00 | 0.00E+00 [ 0.00E+00 | 1.95E-05 | 1.95E-05 | 0.00E+00 | 2.46E-05 | 2.46E-05 1.5 2 20 1.5E-03 1.5E-04
TCDD (2,3,7,8-) 2.98E-13 | 7.92E-15 | 8.77E-14 | 0.00E+00 | 8.77E-14 | 9.52E-14 | 0.00E+00 | 9.52E-14 15 2 20 1.6E-11 1.6E-12
Note: Calculated deposition term for divalent mercury is partitioned into divalent mercury (98-percent) and methylmercury (2-percent) [USEPA, 2005].
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Table 5-5
COPC Concentrations in Soil - Deposition Term
Selected Farm Location

. Dydv Dywv Dydpsa Dydpwm Dydp Dywpsa Dywpy Dywp BD Zntited Ziiieg DSuntitled Dstieq
Chemlcal 2 2 2 2 2 2 2 2 3
(g/mPyr) | (g/m-yr) | (g/m*yr) | (g/m’yr) | (g/m*>yr) | (g/myr) | (gim*yr) | (g/mPyr) | (g/lcm®) (cm) (cm) (mg/kg-yr) | (mg/kg-yr)
Mercury (Hg+2) 7.12E-07 | 7.77E-09 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.5 2 20 2.4E-05 2.4E-06
Mercury (MeHg) 4.8E-07 4.8E-08
Mercury (HgO)
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 1.46E-05 | 1.46E-05 | 0.00E+00 | 3.41E-05 | 3.41E-05 1.5 2 20 1.6E-03 1.6E-04
TCDD (2,3,7,8-) 2.76E-13 | 9.90E-15 | 6.26E-14 | 0.00E+00 | 6.26E-14 | 1.30E-13 | 0.00E+00 | 1.30E-13 1.5 2 20 1.6E-11 1.6E-12
Note: Calculated deposition term for divalent mercury is partitioned into divalent mercury (98-percent) and methylmercury (2-percent) [USEPA, 2005].
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Table 5-6
COPC Concentrations in Soil Based on Potential Carcinogenic and Noncarcinogenic Endpoints
Selected Residence Location

Untilled Soil Tilled Soil
Chemical D Ag:"t Aﬁg" C?:'d C?i'd e ks. (All) (Aduly | (Chid) | ks. (All) (Adult) | (Child)
O T wn | oo | o0 | on (mg ,‘l‘(”g'fi;‘r) (;r"};“)ed CsunutedNC) | CSunied C) | CSunnedC) | /‘I‘(”g'z‘r) (;r”_‘;'l)ed CsuiedNC) | CsuiedC) | CsinedC)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/kg)

Mercury (Hg+2) 30 0 30 24 30 4.7E-05 | 3.1E-04 1.4E-03 0.0E+00 | 0.0E+00 | 4.7E-06 | 3.1E-05 1.4E-04 0.0E+00 | 0.0E+00
Mercury (MeHg) 30 0 30 24 30 9.5E-07 | 2.8E-03 2.7E-05 0.0E+00 | 0.0E+00 | 9.5E-08 | 2.6E-04 2.8E-06 0.0E+00 | 0.0E+00
Mercury (Hg0)
Lead 30 0 30 24 30 1.5E-03 | 2.0E-02 3.3E-02 0.0E+00 | 0.0E+00 | 1.5E-04 | 2.0E-03 4.3E-03 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 30 0 30 24 30 1.6E-11 3.5E-02 3.0E-10 1.8E-10 | 2.8E-10 | 1.6E-12 | 3.0E-02 3.2E-11 1.8E-11 | 3.0E-11
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-7
COPC Concentrations in Soil Based on Potential Carcinogenic and Noncarcinogenic Endpoints
Selected Farm Location

Untilled Soil Tilled Soil
Chemical ) Fa{“er Fa;r:er C?:'d C?i'd o . (All) (Aduy | (chitd) | . (All) (Adult) | (Child)
O T wn | oo | o0 | on (mg ,‘l‘(”g'fi;‘r) (;r"};“)ed CsunutedNC) | CSunied C) | CSunnedC) | /‘I‘(”g'z‘r) (;r”_‘;'l)ed CsuiedNC) | CsuiedC) | CsinedC)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mg/kg)

Mercury (Hg+2) 30 0 40 24 30 2.4E-05 | 3.1E-04 7.0E-04 0.0E+00 | 0.0E+00 | 2.4E-06 | 3.1E-05 7.1E-05 0.0E+00 | 0.0E+00
Mercury (MeHg) 30 0 40 24 30 4.8E-07 | 2.8E-03 1.4E-05 0.0E+00 | 0.0E+00 | 4.8E-08 | 2.6E-04 1.4E-06 0.0E+00 | 0.0E+00
Mercury (Hg0)
Lead 30 0 40 24 30 1.6E-03 | 2.0E-02 3.7E-02 0.0E+00 | 0.0E+00 | 1.6E-04 | 2.0E-03 4.7E-03 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 30 0 40 24 30 1.6E-11 3.5E-02 3.0E-10 1.9E-10 | 2.8E-10 | 1.6E-12 | 3.0E-02 3.2E-11 2.0E-11 | 2.9E-11
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-8
Combined Soil Loss Constants

) KSluntied KS€untiled | KSfuntited ksg KSVuntilled KSuntilled Ksliied KS€iilieq KSTiileq ksg KSViiied KStied
Chemical 1 1 1 1 1 1 1 1 1 1 1 1
yr) ) yr) ) yr) (yr) yr) yr) ) ) yr) (yr)
Mercury (Hg+2) 2.4E-04 | 0.0E+00 | 7.3E-05 | 0.0E+00 | 3.1E-08 | 3.1E-04 | 2.4E-05 | 0.0E+00 | 7.3E-06 | 0.0E+00 | 3.1E-10 | 3.1E-05
Mercury (MeHg) 2.0E-03 | 0.0E+00 | 6.0E-04 | 0.0E+00 | 2.0E-04 | 2.8E-03 | 2.0E-04 | 0.0E+00 | 6.0E-05 | 0.0E+00 | 2.0E-06 | 2.6E-04
Mercury (HgO)
Lead 1.5E-02 | 0.0E+00 | 4.7E-03 | 0.0E+00 | 0.0E+00 | 2.0E-02 1.5E-03 | 0.0E+00 | 4.7E-04 | 0.0E+00 | 0.0E+00 | 2.0E-03
TCDD (2,3,7,8-) 3.5E-04 | 0.0E+00 | 1.1E-04 | 3.0E-02 | 4.9E-03 | 3.5E-02 | 3.5E-05 | 0.0E+00 | 1.1E-05 | 3.0E-02 | 4.9E-05 | 3.0E-02
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Table 5-9
Soil Loss Constant Due to Leaching

Chemical P | RO E, Osw Zs(untilled) Ztiteq) BD Kd, KSluntilled ksliieq
emica

(cm/yr) (cmiyr) (cmlyr) (cmiyr) | (mLicm®) (cm) (cm) (g/cm®) (cm’/g) (yr" (yr"
Mercury (Hg+2) 78.0 19.8 12.7 44.0 0.20 2 20 1.5 5.8E+04 | 2.4E-04 2.4E-05
Mercury (MeHg) 78.0 19.8 12.7 44.0 0.20 2 20 1.5 7.0E+03 | 2.0E-03 2.0E-04
Mercury (HgO)
Lead 78.0 19.8 12.7 44.0 0.20 2 20 1.5 9.0E+02 | 1.5E-02 1.5E-03
TCDD (2,3,7,8-) 78.0 19.8 12.7 44.0 0.20 2 20 1.5 3.9E+04 | 3.5E-04 3.5E-05
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Table 5-10
Soil Loss Constant Due to Runoff

. RO Zs(untilled) Zgiileq) Osw Kds BD KSruntilied KSriieq
Chemical 3 3 P P
(cmliyr) (cm) (cm) (mL/cm?®) (cm°/g) (g/ml) (yr'") (yr'")
Mercury (Hg+2) 12.7 2 20 0.20 5.8E+04 1.5 7.3E-05 7.3E-06
Mercury (MeHg) 12.7 2 20 0.20 7.0E+03 1.5 6.0E-04 6.0E-05
Mercury (HgO)
Lead 12.7 2 20 0.20 9.0E+02 1.5 4.7E-03 4.7E-04
TCDD (2,3,7,8-) 12.7 2 20 0.20 3.9E+04 1.5 1.1E-04 1.1E-05
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Table 5-11
Soil Loss Constant Due to Volatilization

. Kd, D, Z nilled Ztiteq) H Reas T BD Osw Ps KSVyniilled KSViiled
Chemical 3 2 3 3 3 3 3 1 1
(cm°lg) (cm®/s) (cm) (cm) (atm-m°/mol) | (atm-m>/mol-K) (K) (glem®) | (mL/cm’) | (g/cm’) v v
Mercury (Hg+2) 5.8E+04 4.5E-02 2 20 7.1E-10 8.2E-05 282 1.5 0.20 2.7 3.1E-08 3.1E-10
Mercury (MeHg) 7.0E+03 5.3E-02 2 20 4.7E-07 8.2E-05 282 1.5 0.20 2.7 2.0E-04 2.0E-06
Mercury (HgO)
Lead 9.0E+02 7.7E-02 2 20 0.0E+00 8.2E-05 282 1.5 0.20 2.7 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 3.9E+04 1.0E-01 2 20 3.3E-05 8.2E-05 282 1.5 0.20 2.7 4.9E-03 4.9E-05
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Table 5-12
Aquatic Fate-and-Transport Parameters Used in the HHRA

Parameter Symbol Units Value Source
Non Water Body Specific Values
Bed Sediment Concentration BS g/cm3 1 Default: HHRA Guidance [USEPA, 2005]
Bed Sediment Porosity Ops Lyated/L 0.6 Default: HHRA Guidance [USEPA, 2005]
Density of Water Pw g/cm3 1 Default: HHRA Guidance [USEPA, 2005]
Depth of Upper Benthic Layer dp m 0.03 Default: HHRA Guidance [USEPA, 2005]
Drag Coefficient Cq () 0.0011 Default: HHRA Guidance [USEPA, 2005]
Empirical Slope Coefficient b () 0.125 Default: HHRA Guidance [USEPA, 2005]
Fraction Organic Carbon in Bottom Sediment OCseq () 0.04 Default: HHRA Guidance [USEPA, 2005]
Soil Bulk Density BD g/cm3 1.5 Default: HHRA Guidance [USEPA, 2005]
Soil Enrichment Ratio (Organics) ER () 3 Default: HHRA Guidance [USEPA, 2005]
Soil Enrichment Ratio (Metals) ER () 1 Default: HHRA Guidance [USEPA, 2005]
Suspended Solids Deposition Rate Dss m/yr 1825 Default: HHRA Guidance [USEPA, 2005]
Temperature Correction Factor - Surface Water 0 () 1.026 Default: HHRA Guidance [USEPA, 2005]
Total Suspended Solids TSS mg/L 10 Default: HHRA Guidance [USEPA, 2005]
USLE Cover Management Factor C () 0.1 Default: HHRA Guidance [USEPA, 2005]
USLE Erodibility Factor K ton/acre 0.27 Calculated: State Average [MDEQ, 2006a]
USLE Length-slope Factor LS () 1.5 Default: HHRA Guidance [USEPA, 2005]
USLE Rainfall Factor RF yr'1 85 Default: Midland County [MDEQ, 2006a]
USLE Supporting Practice Factor P () 1 Default: HHRA Guidance [USEPA, 2005]
Viscous Sublayer Thickness-Dimensionless Ao () 4 Default: HHRA Guidance [USEPA, 2005]
Viscosity of Water Hw g/cm-s 0.0169 Default: HHRA Guidance [USEPA, 2005]
Volumetric Soil Water Content Osw cm®cm?® 0.2 Default: HHRA Guidance [USEPA, 2005]
Von Karman's Constant k () 0.4 Default: HHRA Guidance [USEPA, 2005]
Waterbody Temperature Tk K 281.0 Estimated: From Shallow Ground Water [Geraghty, 1973]
Water Body Specific Values [Kiwassee Lake]
Average Volumetric Flow Through Waterbody Vix m3/yr 1.65E+04 | Calculated: Based on Runoff and Watershed Area
Current Velocity u m/s 0.0 Non-Flowing Water Body
Depth of Water Column dy m 1.52 Estimated
Empirical Intercept Coefficient a () 21 Calculated: HHRA Guidance [USEPA, 2005] Table B-4-14
Water Body Area WAW m? 4.89E+04 | Calculated: ArcGIS from DOQQ
Watershed Area WA, m? 1.30E+05 | Calculated: ArcGIS from DOQQ Based on 100-m Buffer
Watershed Area, Impervious WA, m? 4.69E+03 Estimated: Based on Evaluation of DOQQ

MDEQ, 2006a: Soil Erosion and Sediment Control Training Manua] MDEQ Water Bureau.
USEPA, 2005: Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities Office of Solid Waste.
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Table 5-13

COPC Concentrations in Watershed Soil - Deposition Term

Watershed
Chemical Dytwv | Dytwpsa | Dytwpy Dytwp (gi:?n3) Z(i:nrt;:;d (mgﬁ;-yr)
(g/m*yr) | (gimyr) | (@fmiyr) | (g/mPyr)

Mercury (Hg+2) 1.59E-07 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.5 2 5.2E-06
Mercury (MeHg) 1.1E-07
Mercury (HgO)

Lead 0.00E+00 | 0.00E+00 | 9.41E-06 | 9.41E-06 1.5 2 3.1E-04
TCDD (2,3,7,8-) 8.06E-14 | 4.08E-14 | 0.00E+00 | 4.08E-14 1.5 2 4.0E-12

Note: Calculated deposition term for divalent mercury is partitioned into divalent mercury (98-percent)
and methylmercury (2-percent) [USEPA, 2005].
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Table 5-14

COPC Concentrations in Watershed Soil Based on Potential Carcinogenic and Noncarcinogenic Endpoints

o | Adult | Adult | Child | Child 5 ks (All) (Adult) (Child)
Chemical T | .| T | T > ! | CSushed (NC)| CSusned (C) | CSushea (C)

(yr) (mglkg-yr) (yr'™

(yr) | () | ) | (yn) (mg/kg) (mg/kg) (ma/kg)

Mercury (Hg+2) 30 0 30 24 30 | 5.2E-06 | 1.3E-02 | 1.3E-04 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 30 0 30 24 30 | 1.1E-07 | 4.0E-02 | 1.9E-06 | 0.0E+00 | 0.0E+00
Mercury (HgO)
Lead 30 0 30 24 30 | 3.1E-04 | 3.2E-02 | 6.0E-03 | 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 30 0 30 24 30 | 4.0E-12 | 7.3E-02 | 4.9E-11 3.3E-11 4.8E-11

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-15

Soil Loss Constant Due to Erosion

. de Xe SD ER Zuntilled BD es,w kseuntilled
Chemical 3 ) 3 3 P
(em’lg) | (kg/m?-yr) () () (em) (glem’) | (mL/cm®) (yr'")
Mercury (Hg+2) 5.8E+04 0.77 0.48 1.0 2 1.5 0.2 1.2E-02
Mercury (MeHg) 7.0E+03 0.77 0.48 3.0 2 1.5 0.2 3.7E-02
Mercury (HgO)
Lead 9.0E+02 0.77 0.48 1.0 2 1.5 0.2 1.2E-02
TCDD (2,3,7,8-) 3.9E+04 0.77 0.48 3.0 2 1.5 0.2 3.7E-02
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Table 5-16
Combined Watershed Soil Loss Constant

. ks'wshed ksewshed ksrwshed ksgwshed kSszhed kswshed
Chemical 4 4 4 4 4 P
) ) ) ) ) vr)
Mercury (Hg+2) 2.4E-04 1.2E-02 7.3E-05 0.0E+00 3.1E-08 1.3E-02
Mercury (MeHg) 2.0E-03 3.7E-02 6.0E-04 0.0E+00 2.0E-04 4.0E-02
Mercury (HgO)
Lead 1.5E-02 1.2E-02 4.7E-03 0.0E+00 0.0E+00 3.2E-02
TCDD (2,3,7,8-) 3.5E-04 3.7E-02 1.1E-04 3.0E-02 4.9E-03 7.3E-02
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Table 5-17
Deposition Loading of COPCs to the Selected Water Body

Water Body
Chemical Dytwv Dytwpsa Dytwpy Dytwp (’;V;) (;7;‘;)
(@mtyn) | (@imtyn) | (@fmiyr) | (glmPyr)
Mercury (Hg+2) 1.58E-07 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.89E+04 7.7E-03
Mercury (MeHg)
Mercury (HgO)
Lead 0.00E+00 | 0.00E+00 | 9.36E-06 | 9.36E-06 | 4.89E+04 4.6E-01
TCDD (2,3,7,8-) 8.03E-14 | 4.05E-14 | 0.00E+00 | 4.05E-14 | 4.89E+04 5.9E-09
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Table 5-18

Diffusion Loading of COPCs to the Selected Water Body

. Ky Cywv Ay H R Tk Lpie
Chemical (mfyr) (ng/m®) (m?) (atm-m’/mol) | (atm-m*/mol-K) (K) (afyr)
Mercury (Hg+2) 7.86E-03 | 2.22E-06 | 4.89E+04 7.1E-10 8.21E-05 281.0 2.8E-02
Mercury (MeHg)

Mercury (HgO)
Lead 0.00E+00 | 0.00E+00 | 4.89E+04 0.0E+00 8.21E-05 281.0 0.0E+00
TCDD (2,3,7,8-) 8.09E+01 | 9.46E-13 | 4.89E+04 3.3E-05 8.21E-05 281.0 2.6E-09
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Table 5-19
Impervious Runoff Loading of COPCs to the Selected Water Body

Watershed
Chemical Dytwv Dytwpsa Dytwpy Dytwp (r':lz) (gL/)R/Ir)
(@mtyn) | (@imtyn) | (@fmiyr) | (glmPyr)
Mercury (Hg+2) 1.59E-07 | 0.00E+00 | 0.00E+00 | 0.00E+00 | 4.69E+03 7.5E-04
Mercury (MeHg)
Mercury (HgO)
Lead 0.00E+00 | 0.00E+00 | 9.41E-06 | 9.41E-06 | 4.69E+03 4. 4E-02
TCDD (2,3,7,8-) 8.06E-14 | 4.08E-14 | 0.00E+00 | 4.08E-14 | 4.69E+03 5.7E-10
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Pervious Runoff Loading of COPCs to the Selected Water Body

Table 5-20

(Al (Adult) (Child) UCF (Al (Adult) (Child)
. RO BD Kd, AL A Ogw 2
Chemical Cswshed (NC) CSwshed (C) CSwshed (C) / 3 2 2 (Cm 'kg/ LR (NC) LR (C) LR (C)
(cmlyr) | (glem®) | (L/kg) (m?) (m?) () m?.mg)
(mg/kg) (mg/kg) (mg/kg) 9 (g/yr) (glyr) (g/yr)

Mercury (Hg+2) 1.3E-04 0.0E+00 0.0E+00 12.7 1.5 5.8E+04 | 1.30E+05 | 4.69E+03 0.2 0.01 3.6E-05 0.0E+00 0.0E+00
Mercury (MeHg) 1.9E-06 0.0E+00 0.0E+00 12.7 1.5 7.0E+03 | 1.30E+05 | 4.69E+03 0.2 0.01 4.2E-06 0.0E+00 0.0E+00
Mercury (HgO)
Lead 6.0E-03 0.0E+00 0.0E+00 12.7 1.5 9.0E+02 | 1.30E+05 | 4.69E+03 0.2 0.01 1.1E-01 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 4.9E-11 3.3E-11 4.8E-11 12.7 1.5 3.9E+04 | 1.30E+05 | 4.69E+03 0.2 0.01 2.0E-11 1.4E-11 2.0E-11
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Human Health Risk Assessment
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Table 5-21

Erosion Loading of COPCs to the Selected Water Body

(Al (Adult) (Child) (Al (Adult) (Child)
; Xe A A SD ER Kds Ogw BD UCF
Ch | C NC)[ C C)|C C Le (NC Le (C Le (C
emica Swshed( ) Swshed( ) Swshed( ) (kg/mZ-yr) (mz) (mz) ( ) ( ) (L/kg) ( ) (g/cmS) (mglg) E ( ) E ( ) E ( )
(mg/kg) (mg/kg) (mg/kg) (glyr) (gtyr) (gtyr)
Mercury (Hg+2) 1.3E-04 0.0E+00 0.0E+00 0.77 1.30E+05 | 4.69E+03 0.48 1.0 5.8E+04 0.2 1.5 0.001 6.0E-03 0.0E+00 | 0.0E+00
Mercury (MeHg) 1.9E-06 0.0E+00 0.0E+00 0.77 1.30E+05 | 4.69E+03 0.48 3.0 7.0E+03 0.2 1.5 0.001 2.6E-04 0.0E+00 | 0.0E+00
Mercury (HgO0)
Lead 6.0E-03 0.0E+00 0.0E+00 0.77 1.30E+05 | 4.69E+03 0.48 1.0 9.0E+02 0.2 1.5 0.001 2.8E-01 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 4.9E-11 3.3E-11 4.8E-11 0.77 1.30E+05 | 4.69E+03 0.48 3.0 3.9E+04 0.2 1.5 0.001 6.9E-09 4.6E-09 6.7E-09
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Human Health Risk Assessment
Mid-Michigan Energy Station
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Table 5-22
Universal Soil Loss Equation and Sediment Delivery Ratio

RF K LS C PF Xe A b a SD
(yr'" (ton/acre) () () () (kg/mP-yr) (m?) () () ()
85.0 0.27 1.5 0.1 1.0 0.77 1.30E+05 0.125 2.1 0.48
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Table 5-23
Total Water Body Loading of COPCs to the Selected Water Body

(A (Adult) (Child) (A (Adult) (Child) (Al (Adult) (Child)
. Lgep L Lri Loir
Lg (NC Lg (C Lg (C Le (NC Le (C Le (C Lt (NC Ly (C Ly (C
Chemical (glyr) (glyr) (glyr) (glyr) r (NC) r (C) r (C) e (NC) e (C) e (C) 7 (NC) 7 (C) 7 (C)
(glyr) (glyn) (gly) (g/y) (g/yn) (g/yn) (glyr) (g/yr) (glyr)
Mercury (Hg+2) 7.7E-03 | 0.0E+00 | 7.5E-04 2.8E-02 3.6E-05 | 0.0E+00 | 0.0E+00 | 6.0E-03 | 0.0E+00 | 0.0E+00 | 4.2E-02 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 0.0E+00 | 0.0E+00 | O0.0E+00 | 0.0E+00 | 4.2E-06 | 0.0E+00 | 0.0E+00 | 2.6E-04 | 0.0E+00 | 0.0E+00 | 2.6E-04 | 0.0E+00 | 0.0E+00
Mercury (Hg0)
Lead 4.6E-01 0.0E+00 | 4.4E-02 | 0.0E+00 1.1E-01 0.0E+00 | 0.0E+00 | 2.8E-01 0.0E+00 | 0.0E+00 | 8.9E-01 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 5.9E-09 | 0.0E+00 | 5.7E-10 2.6E-09 2.0E-11 1.4E-11 2.0E-11 6.9E-09 4.6E-09 6.7E-09 1.6E-08 1.4E-08 1.6E-08
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Human Health Risk Assessment
Mid-Michigan Energy Station
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Table 5-24

Total Water Body Concentration of COPCs in the Selected Water Body

(Al (Adult) (Child) ¢ (Al (Adult) (Child)
V k A
Chemical LN | Li© | L© |  5¢ | e | Qe | e " 4| Cut(NC) | Cott (©) | Cot (©)
(m®/yr) () (m) (m) (yr) (m")
(9/yr) (9/yr) (9/yr) (mg/L) (mg/L) (mg/L)
Mercury (Hg+2) 4.2E-02 0.0E+00 | O.0E+00 | 1.65E+04 | 0.001 1.52 0.03 3.29E-02 | 4.89E+04 1.7E-05 0.0E+00 | 0.0E+00
Mercury (MeHg) 2.6E-04 0.0E+00 | O0.0E+00 | 1.65E+04 | 0.020 1.52 0.03 9.07E-02 | 4.89E+04 3.7E-08 0.0E+00 | 0.0E+00
Mercury (HgO)
Lead 8.9E-01 0.0E+00 | O0.0E+00 | 1.65E+04 | 0.053 1.52 0.03 3.12E-02 | 4.89E+04 2.7E-04 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 1.6E-08 1.4E-08 1.6E-08 | 1.65E+04 | 0.001 1.52 0.03 4.99E-02 | 4.89E+04 4.2E-12 3.6E-12 4.2E-12
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Human Health Risk Assessment
Mid-Michigan Energy Station
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Table 5-25

Fraction of COPCs in the Water Column and Benthic Sediment

Chemical Kdsw TSS Awe dps d, Obs Kdps Cas fos fuc
(Likg) (mglL ) (m) (m) (m) (LwL) (Likg) (glem®) () ()

Mercury (Hg+2) 1.0E+05 10.0 1.52 0.03 1.55 0.60 5.0E+04 1.0 0.998 0.002

Mercury (MeHg) 1.0E+05 10.0 1.52 0.03 1.55 0.60 3.0E+03 1.0 0.967 0.033

Mercury (HgO)

Lead 9.0E+02 10.0 1.52 0.03 1.55 0.60 9.0E+02 1.0 0.946 0.054

TCDD (2,3,7,8-) 2.9E+05 10.0 1.52 0.03 1.55 0.60 1.6E+05 1.0 0.999 0.001

Human Health Risk Assessment
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Table 5-26

Total Dissipation Rate Constants for COPCs in the Selected Water Body

Chemical fue “ fo o fon

() ) () ) )
Mercury (Hg+2) 0.002 2.5E-03 0.998 0.03 3.28E-02
Mercury (MeHg) 0.033 1.8E+00 0.967 0.03 8.94E-02
Mercury (HgO)
Lead 0.054 0.0E+00 0.946 0.03 3.11E-02
TCDD (2,3,7,8-) 0.001 1.3E+01 0.999 0.03 4.98E-02
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Table 5-27

Water Column Volatilization Loss Rate Constants for COPCs in the Selected Water Body

. Ky dy, dy d, Kdgw TSS Kk,
Chemical (miyr) (m) (m) (m) (ka) | (molL) o)
Mercury (Hg+2) 7.86E-03 1.52 0.03 1.55 1.0E+05 10.0 2.5E-03
Mercury (MeHg) 5.47E+00 1.52 0.03 1.55 1.0E+05 10.0 1.8E+00
Mercury (HgO)

Lead 0.00E+00 1.52 0.03 1.55 9.0E+02 10.0 0.0E+00
TCDD (2,3,7,8-) 8.09E+01 1.52 0.03 1.55 2.9E+05 10.0 1.3E+01
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Table 5-28

Overall Transfer Rates for COPCs in the Selected Water Body

Chemical K Ke H R T 0 K
(m/yr) (m/yr) (atm-m*/mol) (atm-m*/mol-K) (K) () (mfyr)

Mercury (Hg+2) 1.21E+02 | 3.5E+05 7.1E-10 8.205E-05 281.0 | 1.026 7.9E-03

Mercury (MeHg) 1.34E+02 | 3.9E+05 4.7E-07 8.205E-05 281.0 | 1.026 5.5E+00

Mercury (HgO)

Lead 1.81E+02 | 5.0E+05 0.0E+00 8.205E-05 281.0 | 1.026 0.0E+00

TCDD (2,3,7,8-) 1.26E+02 | 6.1E+05 3.3E-05 8.205E-05 281.0 | 1.026 8.1E+01

Human Health Risk Assessment
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Table 5-29
Liquid Phase Transfer Coefficients for COPCs in the Selected Water Body

DW u dZ Cd w Pa Pw k }\'Z Ky ForQ K|_
Chemical ) 3 3
(cm?/s) (m/s) (m) 0) (m/s) (glcm’) | (glcm) 0) 0) (9/cm-s) (1or0) (miyr)
Mercury (Hg+2) 5.3E-06 0.00 1.55 1.1E-03 4.04 1.2E-03 1.0 0.4 4 1.69E-02 0 1.2E+02
Mercury (MeHg) 6.1E-06 0.00 1.55 1.1E-03 4.04 1.2E-03 1.0 0.4 4 1.69E-02 0 1.3E+02
Mercury (HgO)
Lead 9.6E-06 0.00 1.55 1.1E-03 4.04 1.2E-03 1.0 0.4 4 1.69E-02 0 1.8E+02
TCDD (2,3,7,8-) 5.6E-06 0.00 1.55 1.1E-03 4.04 1.2E-03 1.0 0.4 4 1.69E-02 0 1.3E+02
Human Health Risk Assessment
Mid-Michigan Energy Station
Midland, Michigan Version 1.0
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Table 5-30

Gas Phase Transfer Coefficients for COPCs in the Selected Water Body

. D, Cq w k A Ha Pa ForQ Kg
Chemical (crls) 0 ms) |0 O | @oms) | (gt | (toro) | (miyn)
Mercury (Hg+2) 4.5E-02 1.1E-03 4.04 0.4 4 1.81E-04 1.2E-03 0 3.5E+05
Mercury (MeHg) 5.3E-02 1.1E-03 4.04 0.4 4 1.81E-04 1.2E-03 0 3.9E+05
Mercury (HgO)

Lead 7.7E-02 1.1E-03 4.04 0.4 4 1.81E-04 1.2E-03 0 5.0E+05
TCDD (2,3,7,8-) 1.0E-01 1.1E-03 4.04 0.4 4 1.81E-04 1.2E-03 0 6.1E+05
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Table 5-31

Benthic Burial Rate Constants for COPCs in the Selected Water Body

Xe A SD Vi, TSS Aw Cgs dbs Ko
(kg/mP-yr) (m?) 0 (myr) (mg/L) (m?) (kg/L) (m) (yr"
0.77 1.30E+05 0.48 1.65E+04 10.0 | 4.89E+04 1.0 0.03 0.03
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Table 5-32
Total Water Column Concentration of COPCs in the Selected Water Body

(Al (Adult) (Child) (Al (Adult) (Child)
Chemical 2‘“’; Cutot (NC) | Cuiot (C) | Cutot (C) (dx) (dnt;s) Cuctot (NC) | Cyctot (C) | Cuctot (C)

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Mercury (Hg+2) 0.002 1.7E-05 0.0E+00 | 0.0E+00 1.52 0.03 3.5E-08 0.0E+00 | 0.0E+00
Mercury (MeHg) 0.033 3.6E-08 0.0E+00 | 0.0E+00 1.52 0.03 1.2E-09 0.0E+00 | 0.0E+00
Mercury (HgO)
Lead 0.054 2.7E-04 0.0E+00 | 0.0E+00 1.52 0.03 1.5E-05 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 0.001 4.2E-12 3.6E-12 | 4.2E-12 1.52 0.03 5.5E-15 4.7E-15 | 5.4E-15

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-33
Dissolved Water Concentration of COPCs in the Selected Water Body

(All) (Adult) | (Child) (All) (Adult) | (Child)
. Kdsw TSS
Chemical chtot (NC) chtot (C) chtot (C) (L/kg) (mg/L) de (NC) de (C) de (C)
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Mercury (Hg+2) 3.5E-08 | 0.00E+00 | 0.00E+00 | 1.0E+05 10.0 1.5E-08 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 1.2E-09 | 0.00E+00 | 0.00E+00 | 1.0E+05 10.0 3.2E-09 | 0.0E+00 | 0.0E+00
Mercury (HgO)
Lead 1.5E-05 | 0.00E+00 | 0.00E+00 [ 9.0E+02 10.0 1.5E-05 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 5.5E-15 4.7E-15 5.4E-15 2.9E+05 10.0 1.4E-15 1.2E-15 1.4E-15

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-34

Concentration of COPCs Sorbed to Bed Sediment in the Selected Water Body

(Al (Adult) (Child) (Al (Adult) (Child)
: fbs des ebs CBS dwc dbs
(mglL) (mg/L) (mglL) (mg/L) (mg/L) (mg/L)
Mercury (Hg+2) 0.998 1.7E-05 0.0E+00 | 0.0E+00 | 5.0E+04 0.6 1.0 1.52 0.03 8.7E-04 0.0E+00 | 0.0E+00
Mercury (MeHg) 0.967 3.6E-08 0.0E+00 | 0.0E+00 | 3.0E+03 0.6 1.0 1.52 0.03 1.8E-06 0.0E+00 | 0.0E+00
Mercury (HgO)
Lead 0.946 2.7E-04 0.0E+00 | 0.0E+00 | 9.0E+02 0.6 1.0 1.52 0.03 1.3E-02 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 0.999 4.2E-12 3.6E-12 4.2E-12 1.6E+05 0.6 1.0 1.52 0.03 2.2E-10 1.9E-10 2.2E-10
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Human Health Risk Assessment
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Selected Residence Location

Table 5-35
COPC Concentrations in Above-Ground Plants Resulting From Particle Deposition

. Dydpsa Dydpwm Dydp Fw Dywpsa Dywpy Dywp Rp kp Tp Yp Pd
Chemical 2 2 2 2 2 2 -1 2
(g/mP-yr) | (g/mP-yr) | (g/mP-yr) 0 (g/mP-yr) | (g/mP-yr) | (g/mP-yr) () (yr'h (yr) (kg/m?) (mg/kg)
Mercury (Hg+2) 0.00E+00 | 0.00E+00 | 0.00E+00 0.6 0.00E+00 | 0.00E+00 | 0.00E+00 0.39 18.0 0.16 2.24 0.0E+00
Mercury (MeHg)
Mercury (HgO)
Lead 0.00E+00 | 1.95E-05 | 1.95E-05 0.6 0.00E+00 | 2.46E-05 | 2.46E-05 0.39 18.0 0.16 2.24 3.1E-04
TCDD (2,3,7,8-) 8.77E-14 | 0.00E+00 | 8.77E-14 0.6 9.52E-14 | 0.00E+00 | 9.52E-14 0.39 18.0 0.16 2.24 1.3E-12
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Table 5-36
COPC Concentrations in Above-Ground Plants Resulting From Particle Deposition
Selected Farm Location

. Dydpsa Dydpw Dydp Fw Dywpsa Dywpwm Dywp Rp kp Tp Yp Pd

Chemical 2 2 2 2 2 2 1 2

(g/mP-yr) (g/mP-yr) (g/m’-yr) () (g/m’-yr) (g/m’-yr) (g/m’-yr) () (yr'" (yr) (kg/m?) (mg/kg)
Mercury (Hg+2) 0.00E+00 | 0.00E+00 | 0.00E+00 0.6 0.00E+00 | 0.00E+00 | 0.00E+00 0.39 18.0 0.16 2.24 0.0E+00
Mercury (MeHg)
Mercury (HgO)
Lead 0.00E+00 | 1.46E-05 | 1.46E-05 0.6 0.00E+00 | 3.41E-05 | 3.41E-05 0.39 18.0 0.16 2.24 3.2E-04
TCDD (2,3,7,8-) 6.26E-14 | 0.00E+00 | 6.26E-14 0.6 1.30E-13 | 0.00E+00 | 1.30E-13 0.39 18.0 0.16 2.24 1.3E-12
Human Health Risk Assessment
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Table 5-37

COPC Concentrations in Above-Ground Plants Resulting From Air-to-Plant Transfer
Selected Residence Location

Cyv Bvag Pa VG, Pv
Chemical 3 3
(ng/m®) [(mg/kg)/(ng/9)] (g/m®) () (mg/kg)

Mercury (Hg+2) 1.26E-05 1.80E+03 1.2E+03 1.00 1.5E-05
Mercury (MeHg) 4.1E-06
Mercury (HgO)

Lead 0.00E+00 0.0E+00 1.2E+03 1.00 0.0E+00
TCDD (2,3,7,8-) 1.79E-12 6.6E+04 1.2E+03 0.01 9.8E-13
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Table 5-38

COPC Concentrations in Above-Ground Plants Resulting From Air-to-Plant Transfer
Selected Farm Location

Cyv Bvag Pa VG Pv
Chemical 3 3
(ng/m®) [(mg/kg)/(ng/g)] (g/m°) () (mg/kg)

Mercury (Hg+2) 1.01E-05 1.8E+03 1.2E+03 1.00 1.2E-05
Mercury (MeHg) 3.3E-06
Mercury (HgO)

Lead 0.00E+00 0.0E+00 1.2E+03 1.00 0.0E+00
TCDD (2,3,7,8-) 1.76E-12 6.6E+04 1.2E+03 0.01 9.6E-13
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COPC Concentrations in Above-Ground Plants Resulting From Root Uptake

Table 5-39

Selected Residence Location

(Al (Adult) (Child) (Al (Adult) (Child)
Chemical Csiiled (NC) Csiijeq (C) Csiijeq (C) [(mg/kgl)B/r(mg/kg)] Prag(NC) Prag(C) Prag(C)
(mg/kg) (mg/kg) (mg/kg) (mglkg) (mglkg) (mg/kg)

Mercury (Hg+2) 1.4E-04 0.0E+00 0.0E+00 1.45E-02 2.0E-06 0.0E+00 0.0E+00
Mercury (MeHg) 2.8E-06 0.0E+00 0.0E+00 2.94E-02 8.4E-08 0.0E+00 0.0E+00
Mercury (HgO)

Lead 4.3E-03 0.0E+00 0.0E+00 1.4E-02 5.8E-05 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 3.2E-11 1.8E-11 3.0E-11 4.6E-03 1.5E-13 8.4E-14 1.4E-13

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.

Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007
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Table 5-40
COPC Concentrations in Above-Ground Plants Resulting From Root Uptake
Selected Farm Location

(Al (Adult) (Child) (AN (Adult) (Child)
Chemical Csiiiea(NC) | Csiiea(C) | Csiinea(C) [(mg/kgl)B/r(mg/kg)] Prag(NC) Prag(C) Prag(C)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mglkg) (mglkg)

Mercury (Hg+2) 7.1E-05 | 0.0E+00 | 0.0E+00 1.45E-02 1.0E-06 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 1.4E-06 | 0.0E+00 | 0.0E+00 2.94E-02 4.2E-08 | 0.0E+00 | 0.0E+00
Mercury (HgO)

Lead 4.7E-03 | 0.0E+00 | 0.0E+00 1.4E-02 6.4E-05 | 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 3.2E-11 2.0E-11 2.9E-11 4.6E-03 1.4E-13 | 9.3E-14 1.3E-13

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.

Human Health Risk Assessment

Mid-Michigan Energy Station

Midland, Michigan Version 1.0
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Selected Residence Location

Table 5-41
COPC Concentrations in Below-Ground Plants Resulting From Root Uptake

(Al (Adult) (Child) (All) (Adult) (Child)
Chemical CsueaNO)| Coeo©) | Couesl@) | ) | iy | (0 | O | PraNO) | Prgl€) | Preg(©)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Mercury (Hg+2) 1.4E-04 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 5.8E+04 | 3.6E-02 1.00 5.0E-06 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 2.8E-06 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 7.0E+03 | 9.9E-02 1.00 2.8E-07 | 0.0E+00 | 0.0E+00
Mercury (HgO)

Lead 43E-03 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 9.0E+02 | 9.0E-03 1.00 3.8E-05 | 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 3.2E-11 | 1.8E-11 | 3.0E-11 | 4.0E+04 | 3.9E+04 | 1.0E+00 0.01 3.3E-13 | 1.9-13 | 3.1E-13

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.

Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007
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Table 5-42
COPC Concentrations in Below-Ground Plants Resulting From Root Uptake
Selected Farm Location

(Al (Adult) (Child) (A (Adult) (Child)
Chemical CoueaNO) | Couel©) | Couad© | T3 | Gy |0 | | PraNC) | Prg©) | Preg(©)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

Mercury (Hg+2) 7.1E-05 0.0E+00 0.0E+00 0.0E+00 5.8E+04 3.6E-02 1.00 2.5E-06 0.0E+00 0.0E+00
Mercury (MeHg) 1.4E-06 0.0E+00 0.0E+00 0.0E+00 7.0E+03 9.9E-02 1.00 1.4E-07 0.0E+00 0.0E+00
Mercury (HgO)
Lead 4.7E-03 0.0E+00 0.0E+00 0.0E+00 9.0E+02 9.0E-03 1.00 4.3E-05 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 3.2E-11 2.0E-11 2.9E-11 4.0E+04 3.9E+04 1.0E+00 0.01 3.2E-13 2.1E-13 3.0E-13
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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COPC Concentrations in Forage and Silage Resulting From Direct Particle Deposition

Table 5-43

Selected Farm Location

. Dydpsa Dydpwu Dydp Fw Dywpsa Dywpwy Dywp kp Rpforage Tpforage Ypforage Pdforage Rpsilage Tpsilage Ypsilage Pdsilage
ChemlCaI 2 2 2 2 2 2 -1 2 2
(g/m?-yr) | (g/m?yr) | (g/m*yr) () (g/m?-yr) | (g/m?>yr) | (gim*yr) | (") ) () | (kg/m®) | (mg/kg) ) (yr) | (kg/m®) | (mg/kg)
Mercury (Hg+2) 0.00E+00 | 0.00E+00 | 0.00E+00 0.6 0.00E+00 | 0.00E+00 | 0.00E+00 18 0.5 0.12 0.24 0.0E+00 0.46 0.16 0.80 0.0E+00
Mercury (MeHg)
Mercury (HgO0)
Lead 0.00E+00 | 1.46E-05 | 1.46E-05 0.6 0.00E+00 | 3.41E-05 | 3.41E-05 18 0.5 0.12 0.24 3.6E-03 0.46 0.16 0.80 1.1E-03
TCDD (2,3,7,8-) 6.26E-14 | 0.00E+00 | 6.26E-14 0.6 1.30E-13 | 0.00E+00 | 1.30E-13 18 0.5 0.12 0.24 1.4E-11 0.46 0.16 0.80 4.2E-12
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Note: Methylmercury is not present in facility emissions.
Human Health Risk Assessment
Mid-Michigan Energy Station
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Table 5-44
COPC Concentrations in Forage and Silage Resulting From Air-to-Plant Transfer
Selected Farm Location

. CyV Bvag Pa VGag(fcrage) PVforage VGag(silage) vailage

Chemical 3 3
(ng/m®) [(mg/kg)/(ng/g)] (g/m”) 0) (mg/kg) () (mg/kg)

Mercury (Hg+2) 1.01E-05 1.8E+03 1.2E+03 1.0 1.2E-05 0.5 5.0E-06
Mercury (MeHg) 3.3E-06 1.4E-06
Mercury (HgO)
Lead 0.00E+00 0.0E+00 1.2E+03 1.0 0.0E+00 0.5 0.0E+00
TCDD (2,3,7,8-) 1.76E-12 6.6E+04 1.2E+03 1.0 9.6E-11 0.5 4.8E-11

Human Health Risk Assessment
Mid-Michigan Energy Station
Midland, Michigan

November 2007

Note: Methylmercury is not present in facility emissions.
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Table 5-45
COPC Concentrations in Forage, Silage and Grain Resulting From Root Uptake

Selected Farm Location

(All) (Adult) (Child) (All) (Adult) (Child) All (NC) Adult (C) Child (C)
h ical c Brforage/silage BI'grain
'
Chemica Stiied(NC) | Csiinea(C) Cstited(C) | CSuntited(NC)| CSuntited(C) | CSuntitea(C) Priorage Prgiage Prrain Priorage Prgiage Prrain Priorage Prsiiage Prrain
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) [(mg/kg)/(mg/kg)] (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mercury (Hg+2) 7.1E-05 0.0E+00 0.0E+00 7.0E-04 0.0E+00 0.0E+00 0.0E+00 9.3E-03 0.0E+00 | 0.0E+00 | 6.6E-07 0.0E+00 | 0.0E+00 | 0.0E+00 | O.0E+00 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 1.4E-06 0.0E+00 0.0E+00 1.4E-05 0.0E+00 0.0E+00 0.0E+00 1.9E-02 0.0E+00 | 0.0E+00 | 2.7E-08 0.0E+00 | 0.0E+00 | 0.0E+00 | O.0E+00 | 0.0E+00 | 0.0E+00
Mercury (Hg0)
Lead 4.7E-03 0.0E+00 0.0E+00 3.7E-02 0.0E+00 0.0E+00 4.5E-02 9.0E-03 1.7E-03 1.7E-03 4.3E-05 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 3.2E-11 2.0E-11 2.9E-11 3.0E-10 1.9E-10 2.8E-10 4.6E-03 4.6E-03 1.3E-12 1.3E-12 1.4E-13 8.7E-13 8.7E-13 9.3E-14 1.3E-12 1.3E-12 1.3E-13
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Human Health Risk Assessment
Mid-Michigan Energy Station
Version 1.0
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Selected Farm Location

Table 5-46
Total COPC Concentrations in Forage, Silage and Grain Based on Potential Carcinogenic Endpoints

Forage Silage Grain
. (Adult) (Child) (Adult) (Child) (Adult) (Child) (Adult) (Child) (Adult) (Child) (Adult) (Child)
Chemical Pdiorage | PVioage Psiage | PVsiage Pdgan | Plgan
(o) | (morkey | Priosss (O Priase (©) | Proage (C) | Proage ) | (- S5 | 2 | Plioge (C) | Prsage (C) | Petage(©) | Patage(©) | (o0 | e | Pegan (C) | Piran (C) | Poan (©) | Paan (©)
(mg/kg) | (mg/kg) | (mgl/kg) | (mglkg) (mg/kg) | (mg/kg) | (mgl/kg) | (mglkg) (mg/kg) | (mg/kg) | (mglkg) | (mglkg)
Mercury (Hg+2) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 na na 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 na na 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
Mercury (Hg0)
Lead 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 na na 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 14E-11 | 9.6E-11 | 8.7E-13 | 1.3E-12 | 1.1E-10 | 1.1E-10 | 4.2E-12 | 4.8E-11 | 8.7E-13 | 1.3E-12 | 5.3E-11 | 5.4E-11 na na 9.3E-14 | 1.3E-13 | 9.3E-14 | 1.3E-13
Human Health Risk Assessment
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Selected Farm Location

Table 5-47
Total COPC Concentrations in Forage, Silage and Grain Based on Potential Noncarcinogenic Endpoints

Forage Silage Grain

Chemical Pdforage Pvforage Prforage (NC) Pforage (NC) Pdsilage vailage I:)rsilage (NC) l:’silage (NC) Pdgrain Pvgrain I:)rgrain (NC) l:’grain (NC)

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Mercury (Hg+2) 0.0E+00 1.2E-05 0.0E+00 1.2E-05 0.0E+00 5.0E-06 0.0E+00 5.0E-06 na na 6.6E-07 6.6E-07
Mercury (MeHg) 0.0E+00 3.3E-06 0.0E+00 3.3E-06 0.0E+00 1.4E-06 0.0E+00 1.4E-06 na na 2.7E-08 2.7E-08
Mercury (HgO)
Lead 3.6E-03 0.0E+00 1.7E-03 5.2E-03 1.1E-03 0.0E+00 1.7E-03 2.7E-03 na na 4.3E-05 4.3E-05
TCDD (2,3,7,8-) 1.4E-11 9.6E-11 1.3E-12 1.1E-10 4.2E-12 4.8E-11 1.3E-12 5.4E-11 na na 1.4E-13 1.4E-13
Human Health Risk Assessment
Mid-Michigan Energy Station )
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Table 5-48

Livestock Exposure Parameters Used in the HHRA

Livestock

Parameter Symbol Units

Beef Cattle | Dairy Cattle Pigs Poultry
Consumption Rate of Soil Qs kg/d 0.50 0.4 0.37 0.022
Consumption Rate of Plant Material (Grain) Qp; kg Dw/d 0.47 3 3.3 0.2
Consumption Rate of Plant Material (Forage) Qp; kg Dw/d 8.8 13.2 0 0
Consumption Rate of Plant Material (Silage) Qp; kg Dw/d 2.5 4.1 1.4 0
Fraction of Plant Material Contaminated Fi () 1.0 1.0 1.0 1.0

A Unless otherwise noted, parameter values are from USEPA, 2005.
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Table 5-49

COPC Concentrations in Beef Tissue Resulting From Feed and Soil Ingestion Based on Potential Carcinogenic Endpoints
Selected Farm Location

(Adult) (Child) (Adult) (Child) (Adult) (Child) (Adult) (Child) (Adult) (Child)
Qs Bs Q Q Q F F F F Ba, MF

chomisa CumndO) | Coumef©) | (o | (5 | Prrsos(©) | Prasos (O) | Pts(©) | Prasgs©) | Poraa (C) | Poran (C) | S| P | | S s | 0o | Tt b 00 | A (©) | A (©)

emica (mg/kg) (mg/kg) (mgkg) | (mghkg) | (mghkg) | (mgkg) | (mghkg) | (mgikg) (mgkg) | (mgikg)
Mercury (Hg+2) 0.0E+00 0.0E+00 0.50 1.0 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 8.8 25 0.47 1.0 1.0 1.0 1.0 5.2E-03 1.00 0.0E+00 0.0E+00
Mercury (MeHg) 0.0E+00 0.0E+00 0.50 1.0 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 8.8 25 0.47 1.0 1.0 1.0 1.0 7.8E-04 1.00 0.0E+00 0.0E+00
Mercury (Hg0)
Lead 0.0E+00 0.0E+00 0.50 1.0 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 8.8 25 0.47 1.0 1.0 1.0 1.0 3.0E-04 1.00 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 1.9E-10 2.8E-10 0.50 1.0 1.1E-10 | 1.1E-10 | 5.3E-11 | 5.4E-11 | 9.3E-14 | 1.3E-13 8.8 25 0.47 1.0 1.0 1.0 1.0 2.6E-02 1.00 3.2E-11 3.3E-11
Human Health Risk Assessment
Mid-Michigan Energy Station
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Table 5-50
COPC Concentrations in Beef Tissue Resulting From Feed and Soil Ingestion Based on Potential Noncarcinogenic Endpoints
Selected Farm Location

Chemical CsuntiledNC) Qs Bs Prorage Psilage Pygrain QProrage QPsitage QPpgrain Fror Fi For Fsoi Bapeer MF Apeer (NC)
(mgkg) | (kg/a) () | (mgkg) | (mgkg) | (mgkg) | (ka/d) (kg/d) (kg/d) Ol ol ol o (dkg) () (mg/kg)
Mercury (Hg+2) 7.0E-04 0.50 1.0 1.2E-05 5.0E-06 6.6E-07 8.8 2.5 0.47 1.0 1.0 1.0 1.0 5.2E-03 1.00 2.4E-06
Mercury (MeHg) 1.4E-05 0.50 1.0 3.3E-06 1.4E-06 2.7E-08 8.8 2.5 0.47 1.0 1.0 1.0 1.0 7.8E-04 1.00 3.1E-08
Mercury (HgO0)
Lead 3.7E-02 0.50 1.0 5.2E-03 2.7E-03 4.3E-05 8.8 2.5 0.47 1.0 1.0 1.0 1.0 3.0E-04 1.00 2.1E-05
TCDD (2,3,7,8-) 3.0E-10 0.50 1.0 1.1E-10 5.4E-11 1.4E-13 8.8 2.5 0.47 1.0 1.0 1.0 1.0 2.61E-02 1.00 3.3E-11
Human Health Risk Assessment
Mid-Michigan Energy Station Version 1.0

Midland, Michigan
November 2007




Table 5-51
COPC Concentrations in Milk Resulting From Feed and Soil Ingestion by Dairy Cattle Based on Potential Carcinogenic Endpoints
Selected Farm Location

(Adult) (Child) (Adulty | (Child) | (Adult) | (Child) | (Adulty | (Child) (Adult) (Child)
o) | G | (g | ;| Po O P 1| Pae €1 | Pon©) | Pen €1 | P ©) | 4G (G | G0 5| 5| G || gy | ) | A | A
(mg/kg) (mg/kg) (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mg/kg) | (mglkg) (mg/kg) (mg/kg)
Mercury (Hg+2) 0.0E+00 0.0E+00 | 0.40 1.0 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 13.2 4.1 3.0 10 | 1.0 | 1.0 | 1.0 | 226E-03| 1.00 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 0.0E+00 0.0E+00 | 0.40 1.0 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 13.2 4.1 3.0 10 | 1.0 | 1.0 | 1.0 | 3.38E-04 | 1.00 | 0.0E+00 | 0.0E+00
Mercury (Hg0)
Lead 0.0E+00 0.0E+00 | 0.40 1.0 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 13.2 4.1 3.0 10 | 1.0 | 1.0 | 1.0 | 2.50E-04 | 1.00 | 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 1.9E-10 2.8E-10 0.40 1.0 | 11E-10 | 1.1E-10 | 5.3E-11 | 54E-11 | 9.3E-14 | 1.3E-13 | 132 4.1 3.0 10 | 1.0 | 1.0 | 1.0 | 550E-03| 1.00 | 97E-12 | 9.9E-12
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Table 5-52

COPC Concentrations in Milk Resulting From Feed and Soil Ingestion by Dairy Cattle Based on Potential Noncarcinogenic Endpoints
Selected Farm Location

Chemical CS(untieafNC) Qs Bs Prorage Psilage Pygrain QProrage | QPsitage | QPgrain | Fuater Fror Fi For Fsoi Banix MF Ani (NC)
(maka) | (kgr) | () | (moke) | (mgke) | (mgke) | kerd) | kerd) | ke | O | O | O | O | O (drkg) () (mg/kg)

Mercury (Hg+2) 7.0E-04 0.40 1.0 1.2E-05 5.0E-06 6.6E-07 13.2 4.1 3.0 1.0 1.0 1.0 1.0 1.0 2.26E-03 1.00 1.0E-06

Mercury (MeHg) 1.4E-05 0.40 1.0 3.3E-06 1.4E-06 2.7E-08 13.2 4.1 3.0 1.0 1.0 1.0 1.0 1.0 3.38E-04 1.00 1.9E-08

Mercury (HgO0)

Lead 3.7E-02 0.40 1.0 5.2E-03 2.7E-03 4.3E-05 13.2 4.1 3.0 1.0 1.0 1.0 1.0 1.0 2.50E-04 1.00 2.4E-05

TCDD (2,3,7,8-) 3.0E-10 0.40 1.0 1.1E-10 5.4E-11 1.4E-13 13.2 4.1 3.0 1.0 1.0 1.0 1.0 1.0 5.50E-03 1.00 1.0E-11
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Table 5-53
COPC Concentrations in Pork Resulting From Feed and Soil Ingestion Based on Potential Carcinogenic Endpoints
Selected Farm Location

(Adult) (Child) (Adult) | (Child) | (Adult) | (Child) (Adult) (Child)
QS Bs stilage ngrain Fsil Fgr Fsml Bapork MF
Chemical CS(unuIIed)(C) CS(unuIIed)(C) (kg/d) ( ) Psilage (C) Psilage (C) Pgrain (C) Pgrain (C) (kg/d) (kg/d) ( ) ( ) ( ) (d/kg) ( ) Apork (C) Apork (C)
(mglkg) (mglkg) (mg/kg) (mg/kg) (mglkg) (mglkg) (mglkg) (mglkg)
Mercury (Hg+2) 0.0E+00 0.0E+00 0.37 1.0 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 1.4 3.3 1.0 1.0 1.0 3.39E-05 1.00 0.0E+00 0.0E+00
Mercury (MeHg) 0.0E+00 0.0E+00 0.37 1.0 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 1.4 3.3 1.0 1.0 1.0 5.07E-06 1.00 0.0E+00 0.0E+00
Mercury (HgO0)
Lead 0.0E+00 0.0E+00 0.37 1.0 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 1.4 3.3 1.0 1.0 1.0 | 0.00E+00| 1.00 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 1.9E-10 2.8E-10 0.37 1.0 5.3E-11 5.4E-11 9.3E-14 1.3E-13 1.4 3.3 1.0 1.0 1.0 3.16E-02 1.00 4.6E-12 5.6E-12
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Selected Farm Location

Table 5-54
COPC Concentrations in Pork Resulting From Feed and Soil Ingestion Based on Potential Noncarcinogenic Endpoints

Chemical Cs(untited)(NC) Qs Bs Psitage Pgrain Qpsitage | QPgrain Fsi For Fsoil Bapor MF Agork (NC)
(mg/kg) (kgrd) 0 (mg/kg) (mg/kg) (kgrd) | (kgrd) 0 0 0 (d/kg) 0 (mg/kg)
Mercury (Hg+2) 7.0E-04 0.37 1.0 5.0E-06 6.6E-07 1.4 3.3 1.0 1.0 1.0 | 3.39E-05 1.00 9.1E-09
Mercury (MeHg) 1.4E-05 0.37 1.0 1.4E-06 2.7E-08 1.4 3.3 1.0 1.0 1.0 | 5.07E-06 1.00 3.6E-11
Mercury (HgO)
Lead 3.7E-02 0.37 1.0 2.7E-03 | 4.3E-05 1.4 3.3 1.0 1.0 1.0 | 0.00E+00 | 1.00 0.0E+00
TCDD (2,3,7,8-) 3.0E-10 0.37 1.0 5.4E-11 1.4E-13 1.4 3.3 1.0 1.0 1.0 [ 3.16E-02 1.00 5.8E-12
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Table 5-55

COPC Concentrations in Eggs Resulting From Feed and Soil Ingestion Based on Potential Carcinogenic Endpoints
Selected Farm Location

(Adult) (Child) (Adult) (Child) (Adult) (Child)
Fsoil Qs Bs Fgr ngrain Baegg
Chemical Cs(untllled)(C) CS(untlIIed)(C) ( ) (kg/d) ( ) Pgraln (C) Pgraln (C) ( ) (kg/d) (d/kg FW) Aeggs (C) Aeggs (C)
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg FW) | (mgl/kg FW)
Mercury (Hg+2) 0.0E+00 0.0E+00 1.0 0.022 1.0 0.0E+00 | 0.0E+00 1.0 0.20 2.4E-02 0.0E+00 0.0E+00
Mercury (MeHg) 0.0E+00 0.0E+00 1.0 0.022 1.0 0.0E+00 | 0.0E+00 1.0 0.20 3.6E-03 0.0E+00 0.0E+00
Mercury (HgO)
Lead 0.0E+00 0.0E+00 1.0 0.022 1.0 0.0E+00 | 0.0E+00 1.0 0.20 0.0E+00 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 1.9E-10 2.8E-10 1.0 0.022 1.0 9.3E-14 1.3E-13 1.0 0.20 1.1E-02 4.7E-14 6.7E-14
Human Health Risk Assessment
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Table 5-56

COPC Concentrations in Eggs Resulting from Feed and Soil Ingestion Based on Potential Noncarcinogenic Endpoints
Selected Farm Location

Chemical CSunites(NC) | Foon Qs Bs Pgrain Forain QPgrain Baegg | Aeggs (NC)
(mg/kg) 0) (kg/d) 0) (mg/kg) 0) (kg/d) | (d/kg FW )| (mgl/kg FW)

Mercury (Hg+2) 7.0E-04 1.0 0.022 1.0 6.6E-07 1.0 0.20 2.4E-02 3.7E-07

Mercury (MeHg) 1.4E-05 1.0 0.022 1.0 2.7E-08 1.0 0.20 3.6E-03 1.1E-09

Mercury (HgO)

Lead 3.7E-02 1.0 0.022 1.0 4.3E-05 1.0 0.20 0.0E+00 | 0.0E+00

TCDD (2,3,7,8-) 3.0E-10 1.0 0.022 1.0 1.4E-13 1.0 0.20 1.1E-02 7.2E-14

Human Health Risk Assessment
Mid-Michigan Energy Station
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November 2007
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Table 5-57

COPC Concentrations in Poultry Meat Resulting From Feed and Soil Ingestion Based on Potential Carcinogenic Endpoints
Selected Farm Location

(Adult) (Child) (Adult) (Child) (Adult) (Child)
Fsoi Qs Bs F Qpgrai Ba
. Cs(untilled)(C) CS(untiIIed)(C) sl ki /d l:)grain (C) l:)grain (C) ¢ pgraln poultty Apoultry (C) Apoultry (C)
Chemical () (kg/d) () () (kg/d) ()
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg FW) | (mgl/kg FW)
Mercury (Hg+2) 0.0E+00 0.0E+00 1.0 0.022 1.0 0.0E+00 | 0.0E+00 1.0 0.20 2.4E-02 0.0E+00 0.0E+00
Mercury (MeHg) 0.0E+00 0.0E+00 1.0 0.022 1.0 0.0E+00 | 0.0E+00 1.0 0.20 3.6E-03 0.0E+00 0.0E+00
Mercury (HgO)
Lead 0.0E+00 0.0E+00 1.0 0.022 1.0 0.0E+00 | 0.0E+00 1.0 0.20 0.0E+00 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 1.9E-10 2.8E-10 1.0 0.022 1.0 9.3E-14 1.3E-13 1.0 0.20 1.9E-02 8.2E-14 1.2E-13
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Table 5-58

COPC Concentrations in Poultry Meat Resulting From Feed and Soil Ingestion Based on Potential Noncarcinogenic Endpoints
Selected Farm Location

Chemical Cs(untited)(NC) Fsoil Qs Bs Pgrain Fgrain QPgrain Baouiry Agoutry (NC)
(mg/kg) 0 (kgrd) 0 (mg/kg) 0 (kgrd) 0 (mg/kg FW)

Mercury (Hg+2) 7.0E-04 1.0 0.022 1.0 6.6E-07 1.0 0.20 2.4E-02 3.7E-07

Mercury (MeHg) 1.4E-05 1.0 0.022 1.0 2.7E-08 1.0 0.20 3.6E-03 1.1E-09

Mercury (HgO)

Lead 3.7E-02 1.0 0.022 1.0 4.3E-05 1.0 0.20 0.0E+00 0.0E+00

TCDD (2,3,7,8-) 3.0E-10 1.0 0.022 1.0 1.4E-13 1.0 0.20 1.9E-02 1.3E-13

Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007
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Table 5-59

COPC Concentrations in Fish Tissue From the Selected Water Body Based on Potential Carcinogenic Endpoints

(Adult) (Child) (Adult) (Child) . oc Fisher Fisher Child
. ipi BCF BAF BSAF

Chemical Caw (C) Caw (C) Cs (C) Cs (C) I('p')d (g/;e)d (L/kg) (L/kg) 0 Cish (C) Ciisn (C) Ciisn (C) Ciisn (C) Ciisn (C) Ciisn (C) Ciisn (C) Ciisn (C)

(mg/L) (mg/L) (mg/L) (mg/L) BCF BAF BSAF (mg/kg) BCF BAF BSAF (mg/kg)
Mercury (Hg+2) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.07 0.04 | 0.0E+00 | 1.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
Mercury (MeHg) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.07 0.04 | 0.0E+00 | 5.6E+06 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
Mercury (HgO)
Lead 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.07 0.04 9.0E-02 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00
TCDD (2,3,7,8-) 1.2E-15 1.4E-15 1.9E-10 2.2E-10 0.07 0.04 | 3.4E+04 | 0.0E+00 9.0E-02 4.1E-11 0.0E+00 2.9E-11 4.1E-11 4.8E-11 0.0E+00 3.4E-11 4.8E-11
Human Health Risk Assessment
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Table 5-60
COPC Concentrations in Fish Tissue From the Selected Water Body Based on Potential Noncarcinogenic Endpoints

(Al (Al Cuctot (NC)

Cau (NC) | Cop (NC) fiipia OCsed BCF BAF BSAF Ciish (NC) | Ctish (NC) | Chigh (NC) | Chigh (NC) | Cucior (NC) [Combined] BAF Crish (NC)

Chemical o = 0 (9/9) (L/kg) (L/kg) 0) BCF BAF BSAF (mgrkg) | (mg/L) n (L/kg) | (mglkg)
(mg/lL) | (mglL) (mg/L)
USEPA Approach MDEQ Approach

Mercury (Hg+2) 1.5E-08 | 8.7E-04 0.07 0.04 0.0E+00 | 1.0E+00 | 0.0E+00 | 0.0E+00 1.5E-08 | 0.0E+00 1.5E-08 3.5E-08
Mercury (MeHg) 3.2E-09 | 1.8E-06 0.07 0.04 0.0E+00 | 5.6E+06 | 0.0E+00 | 0.0E+00 1.8E-02 | 0.0E+00 1.8E-02 1.2E-09 3.6E-08 1.1E+05| 4.1E-03
Mercury (HgO0)
Lead 1.5E-05 | 1.3E-02 0.07 0.04 9.0E-02 | 0.0E+00 | 0.0E+00 1.3E-06 | 0.0E+00 | 0.0E+00 1.3E-06 1.3E-06
TCDD (2,3,7,8-) 1.4E-15 | 2.2E-10 0.07 0.04 3.4E+04 | 0.0E+00 | 9.0E-02 4.8E-11 0.0E+00 | 3.4E-11 4.8E-11 4.8E-11
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Bioaccumulation Factors for Modeling Fish Tissue Concentrations of Mercury

Table 5-61

Parameter I'l/iIthEI(r?talee:IX Frle:t:zig ° MDEQ BAF ® -II\—/ILDIAE(guétPG\}I(:j USEPA BAF © EJ—;EASKj ;t/il‘;
(9/d) 0 (Lkg) (Likg) (L) (Likg)
Trophic Level 4 1.4 0.76 1.40E+05 1.06E+05 6.80E+06 5.17E+06
Trophic Level 3 3.6 0.24 2.79E+04 6.70E+03 1.60E+06 3.84E+05
Total 15.0 1.00 1.13E+05 5.55E+06

A Average for Michigan sports anglers and sports-caught fish.

8 Per the MDEQ water quality standards derivation protocol [Bob Sills, Personal Communication]

¢ Mercury Study Report to Congress [USEPA, 1997].
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Table 5-62

Exposure Parameters Considered in the HHRA

Swmbol | Unis | Resgom | Reiden | Recotona| e | s

Daily Consumption Rate of Soil CRgi g/d 0.1 0.2 0.1 0.2

Fraction of Soil Contaminated Fsoil () 1 1 1 1

Daily Consumption Rate of Fish (Recreational Fisher)® CRiisn g Fwid 0 0 15 2.3

Daily Consumption Rate of Trophic Level 3 Fish® CRien g Fwid 0 0 3.6 0.54

Daily Consumption Rate of Trophic Level 4 Fish® CRien g Fwid 0 0 114 1.71

Fraction of Fish Contaminated ® Ffish () 1 1 1 1

Daily Consumption Rate (Above-Ground Produce) CRyg g DW/d 224 11.55 224 11.55

Daily Consumption Rate (Below-Ground Produce) CRyq g DW/d 9.8 3.45 9.8 3.45

Daily Consumption Rate (Prot. Above-Ground Produce) CRyp g DW/d 42.7 225 42.7 225

Fraction of Produce Contaminated Fag () 1 1 1 1

Exposure Frequency EF diyr 350 350 350 350

Exposure Duration ED yr 30 6 30 6

Body Weight BW kg 70 15 70 15

Averaging Time (Non-Carcinogens) ATy yr 30 6 30 6

Breast Milk Exposure to Dioxins
Half-life of Dioxins in Adults h d 2555
Fraction of Ingested Dioxin Stored in Fat f4 () 0.9
Fraction of Mother's Weight as Fat fa () 0.3
Fraction of Mother's Breast Milk as Fat fs () 0.04
Fraction of Ingested COPC Absorbed f4 () 0.9
Ingestion Rate - Breast Milk IR mii kg/d 0.688
Exposure Duration - Breast Milk ED yr 1
Body Weight - Nursing Infant BWinfant kg 94
Averaging Time - Nursing Infant AT yr 1

A Unless otherwise noted, values are from USEPA, 2005.

8 Fish consumption rates for adults recommended by Bob Sills, MDEQ AQD based on average value for recreational Michigan fishermen.
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Table 5-63
Daily Intake of COPCs Resulting From the Incidental Ingestion of Soil

Resident and Fisher

Chemical Csuntited (C) | CSuntiea (NC) CRei Fsoi Ison (C) Isoi (NC)
(mg/kg) (mg/kg) (kg/d) () (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 1.4E-03 0.0001 1.0 0.0E+00 1.4E-07
Mercury (MeHg) 0.0E+00 2.7E-05 0.0001 1.0 0.0E+00 2.7E-09
Mercury (HgO) 0.0E+00 0.0E+00 0.0001 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 3.3E-02 0.0001 1.0 0.0E+00 3.3E-06
TCDD (2,3,7,8-) 1.8E-10 3.0E-10 0.0001 1.0 1.8E-14 3.0E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-64

Daily Intake of COPCs Resulting From the Incidental Ingestion of Soil

Resident Child and Fisher Child

Chemical Csuntited (C) | CSuntiea (NC) CRei Fsoi Ison (C) Isoi (NC)
(mg/kg) (mg/kg) (kg/d) () (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 1.4E-03 0.0002 1.0 0.0E+00 2.8E-07
Mercury (MeHg) 0.0E+00 2.7E-05 0.0002 1.0 0.0E+00 5.5E-09
Mercury (HgO) 0.0E+00 0.0E+00 0.0002 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 3.3E-02 0.0002 1.0 0.0E+00 6.6E-06
TCDD (2,3,7,8-) 2.8E-10 3.0E-10 0.0002 1.0 5.7E-14 6.0E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.

Version 1.0



Human Health Risk Assessment
Mid-Michigan Energy Station
Midland, Michigan

November 2007

Table 5-65
Daily Intake of COPCs Resulting From the Incidental Ingestion of Soil

Farmer
Chemical Csuntited (C) | CSuntiea (NC) CRei Fsoi Ison (C) Isoi (NC)
(mg/kg) (mg/kg) (kg/d) () (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 7.0E-04 0.0001 1.0 0.0E+00 7.0E-08
Mercury (MeHg) 0.0E+00 1.4E-05 0.0001 1.0 0.0E+00 1.4E-09
Mercury (HgO) 0.0E+00 0.0E+00 0.0001 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 3.7E-02 0.0001 1.0 0.0E+00 3.7E-06
TCDD (2,3,7,8-) 1.9E-10 3.0E-10 0.0001 1.0 1.9E-14 3.0E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-66

Daily Intake of COPCs Resulting From the Incidental Ingestion of Soil

Farmer Child
Chemical Csuntited (C) | CSuntiea (NC) CRei Fsoi Ison (C) Isoi (NC)
(mg/kg) (mg/kg) (kg/d) () (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 7.0E-04 0.0002 1.0 0.0E+00 1.4E-07
Mercury (MeHg) 0.0E+00 1.4E-05 0.0002 1.0 0.0E+00 2.8E-09
Mercury (HgO) 0.0E+00 0.0E+00 0.0002 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 3.7E-02 0.0002 1.0 0.0E+00 7.3E-06
TCDD (2,3,7,8-) 2.8E-10 3.0E-10 0.0002 1.0 5.5E-14 5.9E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Daily Intake of COPCs Resulting From the Ingestion of Homegrown Produce

Table 5-67

Resident and Fisher

Chemical Pd Pv Prag (C) Prag (NC) Pryg (C) Pryg (NC) CRyg CR;, CRyg Fueg lveg (C) lveg (NC)
emica

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (kg/d) (kg/d) (kg/d) 0) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 1.5E-05 0.0E+00 2.0E-06 0.0E+00 5.0E-06 0.0224 0.0427 0.0098 1.0 0.0E+00 5.1E-07
Mercury (MeHg) 0.0E+00 4.1E-06 0.0E+00 8.4E-08 0.0E+00 2.8E-07 0.0224 0.0427 0.0098 1.0 0.0E+00 1.0E-07
Mercury (HgO0) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0224 0.0427 0.0098 1.0 0.0E+00 0.0E+00
Lead 3.1E-04 0.0E+00 0.0E+00 5.8E-05 0.0E+00 3.8E-05 0.0224 0.0427 0.0098 1.0 0.0E+00 1.1E-05
TCDD (2,3,7,8-) 1.3E-12 9.8E-13 8.4E-14 1.5E-13 1.9E-13 3.3E-13 0.0224 0.0427 0.0098 1.0 5.9E-14 6.4E-14
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Human Health Risk Assessment
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Table 5-68
Daily Intake of COPCs Resulting From the Ingestion of Homegrown Produce
Resident Child and Fisher Child

chemical Pd Pv Prog (C) | Pryg(NC) | Pryg(C) | Pryg(NC) CRyq CRy, CRyq Fueg leg (C) lveg (NC)
emica

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (kg/d) (kg/d) (kg/d) 0) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 1.5E-05 0.0E+00 2.0E-06 0.0E+00 5.0E-06 0.01155 0.0225 0.00345 1.0 1.7E-07 2.6E-07
Mercury (MeHg) 0.0E+00 4.1E-06 0.0E+00 8.4E-08 0.0E+00 2.8E-07 0.01155 0.0225 0.00345 1.0 4.8E-08 5.2E-08
Mercury (HgO0) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.01155 0.0225 0.00345 1.0 0.0E+00 0.0E+00
Lead 3.1E-04 0.0E+00 0.0E+00 5.8E-05 0.0E+00 3.8E-05 0.01155 0.0225 0.00345 1.0 3.6E-06 5.7E-06
TCDD (2,3,7,8-) 1.3E-12 9.8E-13 1.4E-13 1.5E-13 3.1E-13 3.3E-13 0.01155 0.0225 0.00345 1.0 3.2E-14 3.3E-14
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
Human Health Risk Assessment
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Daily Intake of COPCs Resulting From the Ingestion of Homegrown Produce

Table 5-69

Farmer
Chemical Pd Pv Prag(C) | Prag(NC) | Prog(C) | Prog(NC) |  CRyg CRyp CRyg Fieg leg (C) lyeg (NC)
(mgkg) | (mgkg) | (mgkg) | (mgke) | (mgke) | (mgkg) | (keid) | (keid) | (kgid) 0 (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 1.2E-05 0.0E+00 1.0E-06 0.0E+00 2.5E-06 0.0329 0.0448 0.0119 1.0 0.0E+00 5.0E-07
Mercury (MeHg) 0.0E+00 3.3E-06 0.0E+00 4.2E-08 0.0E+00 1.4E-07 0.0329 0.0448 0.0119 1.0 0.0E+00 1.1E-07
Mercury (Hg0) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0329 0.0448 0.0119 1.0 0.0E+00 0.0E+00
Lead 3.2E-04 0.0E+00 0.0E+00 6.4E-05 0.0E+00 4.3E-05 0.0329 0.0448 0.0119 1.0 0.0E+00 1.6E-05
TCDD (2,3,7,8-) 1.3E-12 9.6E-13 9.3E-14 1.4E-13 2.1E-13 3.2E-13 0.0329 0.0448 0.0119 1.0 8.4E-14 8.9E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Daily Intake of COPCs Resulting From the Ingestion of Homegrown Produce

Table 5-70

Farmer Child
Chemical Pd Pv Prag(C) | Prag(NC) | Prog(C) | Prog(NC) |  CRyg CRyp CRyg Fieg leg (C) lyeg (NC)
(mgkg) | (mgkg) | (mgkg) | (mgke) | (mgke) | (mgkg) | (keid) | (keid) | (kgid) 0 (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 1.2E-05 0.0E+00 1.0E-06 0.0E+00 2.5E-06 0.01695 0.0236 0.0042 1.0 0.0E+00 2.5E-07
Mercury (MeHg) 0.0E+00 3.3E-06 0.0E+00 4.2E-08 0.0E+00 1.4E-07 0.01695 0.0236 0.0042 1.0 0.0E+00 5.9E-08
Mercury (Hg0) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.01695 0.0236 0.0042 1.0 0.0E+00 0.0E+00
Lead 3.2E-04 0.0E+00 0.0E+00 6.4E-05 0.0E+00 4.3E-05 0.01695 0.0236 0.0042 1.0 0.0E+00 8.2E-06
TCDD (2,3,7,8-) 1.3E-12 9.6E-13 1.3E-13 1.4E-13 3.0E-13 3.2E-13 0.01695 0.0236 0.0042 1.0 4 5E-14 4 5E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-71
Daily Intake of COPCs Resulting From the Ingestion of Beef and Milk

Farmer
Ch ical Abeef (C) Abeef (NC) CRbeef Fbeef Ibeef (C) Ibeef (NC) Amilk (C) Amilk (NC) CRmilk I:milk ImiIk (C) ImiIk (NC)
emica
(mg/kg) (mg/kg) (kg/d) 0) (mg/d) (mg/d) (mg/kg) (mg/kg) (kg/d) 0) (mg/d) (mg/d)

Mercury (Hg+2) 0.0E+00 2.4E-06 0.085 1.0 0.0E+00 2.1E-07 0.0E+00 1.0E-06 0.957 1.0 0.0E+00 9.9E-07
Mercury (MeHg) 0.0E+00 3.1E-08 0.085 1.0 0.0E+00 2.6E-09 0.0E+00 1.9E-08 0.957 1.0 0.0E+00 1.8E-08
Mercury (HgO0) 0.0E+00 0.0E+00 0.085 1.0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.957 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 2.1E-05 0.085 1.0 0.0E+00 1.8E-06 0.0E+00 2.4E-05 0.957 1.0 0.0E+00 2.3E-05
TCDD (2,3,7,8-) 3.2E-11 3.3E-11 0.085 1.0 2.7TE-12 2.8E-12 9.7E-12 1.0E-11 0.957 1.0 9.3E-12 9.6E-12
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-72
Daily Intake of COPCs Resulting From the Ingestion of Beef and Milk

Farmer Child
Ch ical Abeef (C) Abeef (NC) CRbeef Fbeef Ibeef (C) Ibeef (NC) Amilk (C) Amilk (NC) CRmilk I:milk ImiIk (C) ImiIk (NC)
emica
(mg/kg) (mg/kg) (kg/d) 0) (mg/d) (mg/d) (mg/kg) (mg/kg) (kg/d) 0) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 2.4E-06 0.011 1.0 0.0E+00 2.7E-08 0.0E+00 1.0E-06 0.340 1.0 0.0E+00 3.5E-07
Mercury (MeHg) 0.0E+00 3.1E-08 0.011 1.0 0.0E+00 3.5E-10 0.0E+00 1.9E-08 0.340 1.0 0.0E+00 6.4E-09
Mercury (HgO0) 0.0E+00 0.0E+00 0.011 1.0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.340 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 2.1E-05 0.011 1.0 0.0E+00 2.4E-07 0.0E+00 2.4E-05 0.340 1.0 0.0E+00 8.1E-06
TCDD (2,3,7,8-) 3.3E-11 3.3E-11 0.011 1.0 3.7E-13 3.7E-13 9.9E-12 1.0E-11 0.340 1.0 3.4E-12 3.4E-12
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-73
Daily Intake of COPCs Resulting From the Ingestion of Pork

Farmer
Chemical Apork (C) Apork (NC) CRoork Foork lpork (C) ok (NC)
(mg/kg) (mg/kg) (kgrd) 0 (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 9.1E-09 0.0385 1.0 0.0E+00 3.5E-10
Mercury (MeHg) 0.0E+00 3.6E-11 0.0385 1.0 0.0E+00 1.4E-12
Mercury (HgO) 0.0E+00 0.0E+00 0.0385 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 0.0E+00 0.0385 1.0 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 4.6E-12 5.8E-12 0.0385 1.0 1.8E-13 2.2E-13

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-74

Daily Intake of COPCs Resulting From the Ingestion of Pork

Farmer Child
Chemical Apork (C) Apork (NC) CRoork Foork lpork (C) ok (NC)
(mg/kg) (mg/kg) (kgrd) 0 (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 9.1E-09 0.0063 1.0 0.0E+00 5.7E-11
Mercury (MeHg) 0.0E+00 3.6E-11 0.0063 1.0 0.0E+00 2.3E-13
Mercury (HgO) 0.0E+00 0.0E+00 0.0063 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 0.0E+00 0.0063 1.0 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 5.6E-12 5.8E-12 0.0063 1.0 3.5E-14 3.7E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-75
Daily Intake of COPCs Resulting From the Ingestion of Eggs and Poultry

Farmer
Chemical Acggs (C) | Aeggs (NC) CReggs Fegas loggs (C) loggs (NC) | Apoutry (C) | Apourry (NC) | CRpoutry Fooutry lpoutry (C) | lpouttry (NC)
(mg/kg) (mg/kg) (kg/d) 0) (mg/d) (mg/d) (mg/kg) (mg/kg) (kg/d) 0) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 3.7E-07 0.0525 1.0 0.0E+00 2.0E-08 0.0E+00 3.7E-07 0.0462 1.0 0.0E+00 1.7E-08
Mercury (MeHg) 0.0E+00 1.1E-09 0.0525 1.0 0.0E+00 5.8E-11 0.0E+00 1.1E-09 0.0462 1.0 0.0E+00 5.1E-11
Mercury (HgO0) 0.0E+00 0.0E+00 0.0525 1.0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0462 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 0.0E+00 0.0525 1.0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0462 1.0 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 4.7E-14 7.2E-14 0.0525 1.0 2.5E-15 3.8E-15 8.2E-14 1.3E-13 0.0462 1.0 3.8E-15 5.8E-15

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-76
Daily Intake of COPCs Resulting From the Ingestion of Eggs and Poultry

Farmer Child
Chemical Acggs (C) | Aeggs (NC) CReggs Fegas loggs (C) loggs (NC) | Apoutry (C) | Apourry (NC) | CRpoutry Fooutry lpoutry (C) | lpouttry (NC)
(mg/kg) (mg/kg) (kg/d) 0) (mg/d) (mg/d) (mg/kg) (mg/kg) (kg/d) 0) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 3.7E-07 0.0081 1.0 0.0E+00 3.0E-09 0.0E+00 3.7E-07 0.0068 1.0 0.0E+00 2.5E-09
Mercury (MeHg) 0.0E+00 1.1E-09 0.0081 1.0 0.0E+00 9.0E-12 0.0E+00 1.1E-09 0.0068 1.0 0.0E+00 7.5E-12
Mercury (HgO0) 0.0E+00 0.0E+00 0.0081 1.0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0068 1.0 0.0E+00 0.0E+00
Lead 0.0E+00 0.0E+00 0.0081 1.0 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0068 1.0 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 6.7E-14 7.2E-14 0.0081 1.0 5.5E-16 5.8E-16 1.2E-13 1.3E-13 0.0068 1.0 7.9E-16 8.5E-16

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Daily Intake of COPCs Resulting From the Ingestion of Fish

Table 5-77

Fisher
Chemical Cfish (C) Cfish-USEPA (NC) Cfish-MDEQ (NC) CRfish Ffish Iﬁsh (C) Iﬁsh-USEPA (NC) Iﬁsh-MDEQ (NC)
(mg/kg) (mg/kg) (mg/kg) (kgrd) 0 (mg/d) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 1.5E-08 0.0E+00 0.015 1.0 0.0E+00 2.2E-10 0.0E+00
Mercury (MeHg) 0.0E+00 1.8E-02 4.1E-03 0.015 1.0 0.0E+00 2.7E-04 6.1E-05
Mercury (HgO) 0.0E+00 0.0E+00 0.0E+00 0.015 1.0 0.0E+00 0.0E+00 0.0E+00
Lead 0.0E+00 1.3E-06 1.3E-06 0.015 1.0 0.0E+00 2.0E-08 2.0E-08
TCDD (2,3,7,8-) 4.1E-11 4.8E-11 4.8E-11 0.015 1.0 6.2E-13 7.2E-13 7.2E-13

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Daily Intake of COPCs Resulting From the Ingestion of Fish

Table 5-78

Fisher Child
Chemical Cfish (C) Cfish-USEPA (NC) Cfish-MDEQ (NC) CRfish Ffish Iﬁsh (C) Iﬁsh-USEPA (NC) Iﬁsh-MDEQ (NC)
(mg/kg) (mg/kg) (mg/kg) (kgrd) 0 (mg/d) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 1.5E-08 0.0E+00 0.0023 1.0 0.0E+00 3.4E-11 0.0E+00
Mercury (MeHg) 0.0E+00 1.8E-02 4.1E-03 0.0023 1.0 0.0E+00 4.1E-05 9.3E-06
Mercury (HgO) 0.0E+00 0.0E+00 0.0E+00 0.0023 1.0 0.0E+00 0.0E+00 0.0E+00
Lead 0.0E+00 1.3E-06 1.3E-06 0.0023 1.0 0.0E+00 3.1E-09 3.1E-09
TCDD (2,3,7,8-) 4.8E-11 4.8E-11 4.8E-11 0.0023 1.0 1.1E-13 1.1E-13 1.1E-13

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-79

Average Daily COPC Exposure Concentration

Resident

Car EF ED AT UCF EC(C) | EC(NC)
Chemical wor®y | @y | oo () Wy | gm) | ugm)
Mercury (Hg+2) 1.3E-05 350 30 70 365 | 0.0E+00 | 1.2E-05
Mercury (MeHg) 0.0E+00 | 350 30 70 365 | 0.0E+00 | 0.0E+00
Mercury (Hg0) 1.6E-05 350 30 70 365 | 0.0E+00 | 1.6E-05
Lead 3.6E-05 350 30 70 365 0.0E+00 3.4E-05
TCDD (2,3,7,8-) 2.7TE-12 350 30 70 365 1.1E-12 2.6E-12
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Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-80

Average Daily COPC Exposure Concentration

Resident Child

Cair EF ED AT UCF EC (C) EC (NC)
Chemical 3 . .
(ng/m®) (dryr) (yr) (d) (dryr) (ng/m®) (ng/m’)
Mercury (Hg+2) 1.3E-05 350 6 70 365 0.0E+00 1.2E-05
Mercury (MeHg) 0.0E+00 350 6 70 365 0.0E+00 0.0E+00
Mercury (Hg0) 1.6E-05 350 6 70 365 0.0E+00 1.6E-05
Lead 3.6E-05 350 6 70 365 0.0E+00 3.4E-05
TCDD (2,3,7,8-) 2.7E-12 350 6 70 365 2.2E-13 2.6E-12
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Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-81
Combined Daily Intake of COPCs Resulting From Indirect Exposure Pathways

Resident
ch ical Isoil (C) Iveg (C) Idw (C) Itot (C) Isoil (NC) Iveg (NC) Idw (NC) Itot (NC)
emica (mg/d) (mg/d) (mg/d) (mg/d) (mg/d) (mg/d) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 1.4E-07 5.1E-07 0.0E+00 6.5E-07
Mercury (MeHg) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.7E-09 1.0E-07 0.0E+00 1.0E-07
Mercury (HgO) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Lead 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E-06 1.1E-05 0.0E+00 1.4E-05
TCDD (2,3,7,8-) 1.8E-14 5.9E-14 0.0E+00 7.7E-14 3.0E-14 6.4E-14 0.0E+00 9.4E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-82
Combined Daily Intake of COPCs Resulting From Indirect Exposure Pathways
Resident Child

Chemical lson (C) lveg (C) law (C) lot (C) lsoit (NC) lveg (NC) law (NC) liot (NC)
(mg/d) (mg/d) (mg/d) (mg/d) (mg/d) (mg/d) (mg/d) (mg/d)
Mercury (Hg+2) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 2.8E-07 2.6E-07 0.0E+00 5.4E-07
Mercury (MeHg) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.5E-09 5.2E-08 0.0E+00 5.7E-08
Mercury (HgO) 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Lead 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.6E-06 5.7E-06 0.0E+00 1.2E-05
TCDD (2,3,7,8-) 5.7E-14 3.2E-14 0.0E+00 8.9E-14 6.0E-14 3.3E-14 0.0E+00 9.3E-14

Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Average Daily COPC Exposure Concentration

Table 5-83

Farmer
Chemical Cair3 EF ED AT UCF EC (C) EC (NC)
(ng/m®) (diyr) (yr) (d) (dfyr) (ng/m®) (ng/m®)
Mercury (Hg+2) 1.0E-05 350 40 70 365 0.0E+00 9.7E-06
Mercury (MeHg) 0.0E+00 350 40 70 365 0.0E+00 0.0E+00
Mercury (Hg0) 1.2E-05 350 40 70 365 0.0E+00 1.1E-05
Lead 3.5E-05 350 40 70 365 0.0E+00 3.4E-05
TCDD (2,3,7,8-) 2.7E-12 350 40 70 365 1.3E-11 2.5E-12
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Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Average Daily COPC Exposure Concentration

Table 5-84

Farmer Child
Chemical Cair3 EF ED AT UCF EC (C) EC (NC)
(ng/m®) (diyr) (yr) (d) (dfyr) (ng/m®) (ng/m®)
Mercury (Hg+2) 1.0E-05 350 6 70 365 0.0E+00 | 9.7E-06
Mercury (MeHg) 0.0E+00 350 6 70 365 0.0E+00 0.0E+00
Mercury (Hg0) 1.2E-05 350 6 70 365 0.0E+00 1.1E-05
Lead 3.5E-05 350 6 70 365 0.0E+00 3.4E-05
TCDD (2,3,7,8-) 2.7E-12 350 6 70 365 2.2E-13 2.5E-12

Human Health Risk Assessment
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Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-85
Combined Daily Intake of COPCs Resulting From Indirect Exposure Pathways Based on Potential Carcinogenic Endpoints

Farmer

ch ical Isoil (C) Iveg (C) lbeef (C) Imilk (C) leggs (C) Ipc)ultw (C) Ipc)rk (C) Idw (C) Itot (C)

emica (mg/d) | (mg/d) | (mgid) | (mgid) | (mgid) | (mgid) | (mgid) | (mgld) (mg/d)
Mercury (Hg+2) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
Mercury (MeHg) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
Mercury (HgO) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
Lead 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | O0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
TCDD (2,3,7,8-) 1.9E-14 8.4E-14 2.7TE-12 9.3E-12 2.5E-15 3.8E-15 1.8E-13 0.0E+00 1.2E-11
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Combined Daily Intake of COPCs Resulting From Indirect Exposure Pathways Based on Potential Noncarcinogenic Endpoints

Table 5-86

Farmer
ch ical Isoil (NC) Iveg (NC) lbeef (NC) Imilk (NC) leggs (NC) Ipc)ultw (NC) Ipc)rk (NC) Idw (NC) Itot (NC)
emica (mg/d) | (mg/d) | (mgid) | (mg/d) | (mgid) | (mgid) | (mgid) | (mgla) (mg/d)
Mercury (Hg+2) 7.0E-08 5.0E-07 2.1E-07 9.9E-07 2.0E-08 1.7E-08 3.5E-10 0.0E+00 1.8E-06
Mercury (MeHg) 1.4E-09 1.1E-07 2.6E-09 1.8E-08 5.8E-11 5.1E-11 1.4E-12 0.0E+00 1.4E-07
Mercury (HgO) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
Lead 3.7E-06 1.6E-05 1.8E-06 2.3E-05 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 4.4E-05
TCDD (2,3,7,8-) 3.0E-14 8.9E-14 2.8E-12 9.6E-12 3.8E-15 5.8E-15 2.2E-13 0.0E+00 1.3E-11
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Table 5-87
Combined Daily Intake of COPCs Resulting From Indirect Exposure Pathways Based on Potential Carcinogenic Endpoints

Farmer Child

ch ical Isoil (C) Iveg (C) lbeef (C) Imilk (C) leggs (C) Ipc)ultw (C) Ipc)rk (C) Idw (C) Itot (C)

emica (mg/d) | (mgid) | (mgit) | (mgit) | (mgit) | (mgid) | (mgid) | (mgid) | (mgfd)
Mercury (Hg+2) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
Mercury (MeHg) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
Mercury (HgO) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
Lead 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+0O0 0.0E+00
TCDD (2,3,7,8-) 5.5E-14 4.5E-14 3.7E-13 3.4E-12 5.5E-16 7.9E-16 3.5E-14 | 0.0E+00 3.9E-12
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Combined Daily Intake of COPCs Resulting From Indirect Exposure Pathways Based on Potential Noncarcinogenic Endpoints

Table 5-88

Farmer Child
ch ical Isoil (NC) Iveg (NC) lbeef (NC) Imilk (NC) leggs (NC) Ipc)ultw (NC) Ipc)rk (NC) Idw (NC) Itot (NC)
emica (mg/d) | (mg/d) | (mgid) | (mg/d) | (mgid) | (mgid) | (mgid) | (mgla) (mg/d)
Mercury (Hg+2) 1.4E-07 2.5E-07 2.7E-08 3.5E-07 3.0E-09 2.5E-09 5.7E-11 0.0E+00 7.8E-07
Mercury (MeHg) 2.8E-09 5.9E-08 3.5E-10 6.4E-09 9.0E-12 7.5E-12 2.3E-13 0.0E+00 6.8E-08
Mercury (HgO) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00
Lead 7.3E-06 8.2E-06 2.4E-07 8.1E-06 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 2.4E-05
TCDD (2,3,7,8-) 5.9E-14 4.5E-14 3.7E-13 3.4E-12 5.8E-16 8.5E-16 3.7E-14 0.0E+00 3.9E-12
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Table 5-89

Average Daily COPC Exposure Concentration

Fisher

Car EF ED AT UCF EC(C) | EC(NC)
Chemical wor®y | @y | oo () Wy | gm) | ugm)
Mercury (Hg+2) 1.3E-05 350 30 70 365 | 0.0E+00 | 1.2E-05
Mercury (MeHg) 0.0E+00 | 350 30 70 365 | 0.0E+00 | 0.0E+00
Mercury (Hg0) 1.6E-05 350 30 70 365 | 0.0E+00 | 1.6E-05
Lead 3.6E-05 350 30 70 365 0.0E+00 3.4E-05
TCDD (2,3,7,8-) 2.7TE-12 350 30 70 365 1.1E-12 2.6E-12
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Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-90

Average Daily COPC Exposure Concentration

Fisher Child
Chemical Cair3 EF ED AT UCF EC (C) EC (NC)
(ng/m®) (diyr) (yr) (d) (diyr) (ng/m®) (ng/m®)
Mercury (Hg+2) 1.3E-05 350 6 70 365 0.0E+00 1.2E-05
Mercury (MeHg) 0.0E+00 350 6 70 365 0.0E+00 0.0E+00
Mercury (Hg0) 1.6E-05 350 6 70 365 0.0E+00 1.6E-05
Lead 3.6E-05 350 6 70 365 0.0E+00 3.4E-05
TCDD (2,3,7,8-) 2.7E-12 350 6 70 365 2.2E-13 2.6E-12

Human Health Risk Assessment
Mid-Michigan Energy Station
Midland, Michigan
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Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-91
Combined Daily Intake of COPCs Resulting From Indirect Exposure Pathways

Fisher
Ch ical IsoiI (C) Iveg (C) Ifish (C) Idw (C) Itot (C) IsoiI (NC) Iveg (NC) Ifish-EPA (NC) Ifish_MDEQ (NC) Idw (NC) Itot-EPA (NC) Itot-MDEQ (NC)
emiea (mgd) | (moid) | (mg/d) | (mgd) | (mgd) | (mgid) | (mgid) |  (mgld) (mgid) | (mgid) |  (mgid) (mg/d)

Mercury (Hg+2) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 1.4E-07 5.1E-07 2.2E-10 0.0E+00 0.0E+00 6.5E-07 6.5E-07
Mercury (MeHg) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 2.7E-09 1.0E-07 2.7E-04 6.1E-05 0.0E+00 2.7E-04 6.1E-05
Mercury (Hg0) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Lead 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 3.3E-06 1.1E-05 2.0E-08 2.0E-08 0.0E+00 1.5E-05 1.5E-05
TCDD (2,3,7,8-) 1.8E-14 5.9E-14 6.2E-13 | 0.0E+00 7.0E-13 3.0E-14 6.4E-14 7.2E-13 7.2E-13 0.0E+00 8.2E-13 8.2E-13
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-92
Combined Daily Intake of COPCs Resulting From Indirect Exposure Pathways

Fisher Child
Ch ical IsoiI (C) Iveg (C) Ifish (C) Idw (C) Itot (C) IsoiI (NC) Iveg (NC) Ifish-EPA (NC) Ifish_MDEQ (NC) Idw (NC) Itot-EPA (NC) Itot-MDEQ (NC)
emiea (mgd) | (moid) | (mg/d) | (mgd) | (mgd) | (mgid) | (mgid) |  (mgld) (mgid) | (mgid) |  (mgid) (mg/d)

Mercury (Hg+2) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 2.8E-07 2.6E-07 3.4E-11 0.0E+00 0.0E+00 5.4E-07 5.4E-07
Mercury (MeHg) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 5.5E-09 5.2E-08 4.1E-05 9.3E-06 0.0E+00 4.1E-05 9.4E-06
Mercury (Hg0) 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00
Lead 0.0E+00 | 0.0E+00 | 0.0E+00 | 0.0E+00 0.0E+00 6.6E-06 5.7E-06 3.1E-09 3.1E-09 0.0E+00 1.2E-05 1.2E-05
TCDD (2,3,7,8-) 5.7E-14 3.2E-14 1.1E-13 | 0.0E+00 2.0E-13 6.0E-14 3.3E-14 1.1E-13 1.1E-13 0.0E+00 2.0E-13 2.0E-13
Note: Separate values are calculated based on potential carcinogenic (C) and noncarcinogenic (NC) endpoints.
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Table 5-93

Average Daily Maternal Intake of 2,3,7,8-TCDD by Receptor Scenario

Average Daily Dose (mg/kg-day)

Receptor Scenario

Oral Inhalation Total
Farmer * 1.7E-13 7.3E-16 1.8E-13
Fisher ® 1.1E-14 7.4E-16 1.2E-14
Resident © 1.3E-15 7.4E-16 2.0E-15

A Source: Tables 5-83 and 5-85.

B Source: Tables 5-89 and 5-91.
C Source: Tables 5-79 and 5-91.
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Table 5-94

Concentrations of 2,3,7,8-TCDD in Breast Milk

ADD gy h® f, © f,° UCF Crilkfat
Receptor Scenario (mglkg-d) (@ 0 () (bg/mg) | (pglkg)
Farmer 1.8E-13 2555 0.9 0.3 1E+09 1.9E+00
Fisher 1.2E-14 2555 0.9 0.3 1E+09 1.3E-01
Resident 2.0E-15 2555 0.9 0.3 1E+09 2.3E-02

A Average maternal daily dose of dioxin for each adult exposure scenario.

B Half-life of dioxin in adults.

€ Fraction of ingested dioxin stored in fat.

P Fraction of maternal body weight that is fat.
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Table 5-95

Average Daily Dose of 2,3,7,8-TCDD in the Nursing Infant

. Cmilkfat f3A f4 B |Rmi|k c ED b BWinfant AT ADDinfant
Receptor Scenario (pgrkg) O O (kg/d) (yr) (kg) (yr) (pg/kg-d)
Farmer 1.9E+00 0.04 0.9 0.688 1 94 1 5.1E-03
Fisher 1.3E-01 0.04 0.9 0.688 1 94 1 3.5E-04
Resident 2.3E-02 0.04 0.9 0.688 1 94 1 5.9E-05

A Fraction of breast milk that is fat.

8 Fraction of ingested COPC that is absorbed.

c Daily ingestion rate of breast milk.

b Exposure duration.

Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007
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IEUBK Operating Parameters Selected for the Assessment of Lead

Table 5-96

Operating Parameter Units \S/Z:?J(e:t(z()j Reference
Target Blood Lead (pg/dL) 10 CDC, 1991
Time Spent Outdoors (hr/d) 1-4 USEPA, 2002
Ventilation Rate (m®/d) 2-7 USEPA, 2002
Indoor Air Concentration (% of Outdoor) (%) 30 USEPA, 2002
Soil/dust Ingestion Rate (mg/d) 85-135 USEPA, 2002
Soil Ingestion Rate (% of Soil/dust Ingestion) (%) 45 USEPA, 2002
Gastrointestinal Absorption (Soil/Dust Lead) (%) 30 USEPA, 2002
Gastrointestinal Absorption (Dietary Lead) (%) 50 USEPA, 2002
Gastrointestinal Absorption (Drinking Water Lead) (%) 50 USEPA, 2002
Age-Related Water Consumption Rates (L/d) 0.20-0.59 USEPA, 2002

CDC, 1991 - Preventing Lead Poisoning in Young Children. Centers for Disease Control.

USEPA, 2002 - User’s Guide for the Integrated Exposure Uptake Biokinetic Model for Lead in Children

(IEUBK) Windows Version-32 Bit Version.
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Table 5-97
Media Concentrations Selected for the IEUBK Assessment of Lead

Background MME Emission Impacts Value
Selected Medium Units Selected for
Value Reference Value Reference IEUBK
Soil Lead Concentration (mg/kg) 2.100E+01 | MDEQ, 2006b 3.67E-02 HHRA Table 5-7 2.104E+01
Indoor Dust Lead [No Pb-Based Paint and Tracked Soil Pb] (mg/kg) 1.570E+01 | Calculated (see below) 2.92E-02 Calculated (see below) 1.573E+01
Indoor Dust Lead [Pb-Based Paint In Good Condition and Tracked Soil] (mg/kg) 2.00E+02 USEPA, 2002 2.92E-02 Calculated (see below) 2.00E+02
Air Lead Concentration (ug/m®) 1.00E-02 MDEQ, 2005 3.53E-05 HHRA Table 5-3 1.00E-02
Background Drinking Water Concentration (ng/L) 1.30E+01 Midland, 2006 n/a n/a 1.30E+01
Dietary Lead Intake (ng/d) 5.53-7.00 USEPA, 2002 1.67E-02 HHRA Table 5-88 5.547-7.017
Maternal Blood Lead Concentration (ug/dL) 2.50E+00 USEPA, 2002 n/a n/a 2.50E+00
Calculated: 0.70 x Soil Lead Concentration + Air Lead Contribution at rate of 100 mg/kg soil lead per 1 ug¥m air lead.
Midland, 2006 - [90th Percentile Value] 2006 Drinking Water Quality Report.
MDEQ, 2006b - Table 2. Soil: Residential and Commercial | Part 201 Generic Cleanup Criteria and Screening Levels; Part 213 Tier 1 Risk-Based Screening Levels (RBSLs).
MDEQ, 2005 - Table 5-1. 2005 Annual Air Quality Report.
USEPA, 2002 - User’s Guide for the Integrated Exposure Uptake Biokinetic Model for Lead in Children (IEUBK) Windows Version-32 Bit Version.
Human Health Risk Assessment
Mid-Michigan Energy Station )
Midland, Michigan Version 1.0
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Table 6-1
Chronic Toxicity Criteria Used in HHRA

Chemical

Carcinogenic Criteria

Noncarcinogenic Criteria

(kg(-;(?/;g) Reference (;’3’7:9) Reference (m;fkl:g;- d) Reference (mz];f;a) Reference
Divalent Mercury [Hg*?] - - 3.0E-04 IRIS 9.0E-05 CalEPA
Methylmercury [MeHg] - - 1.0E-04 IRIS -
Elemental Mercury [Hg°] - - - 3.0E-04 IRIS
Lead [Pb]
2,3,7,8-Tetrachlorodibenzo[p]dioxin [2,3,7,8-TCDD] | 1.5E+05 IRIS -—- 1.0E-09 HHRAP -

Human Health Risk Assessment

IRIS: On-line IRIS Database [USEPA, 2007]

CalEPA: On-line chronic reference exposure level (REL) database [CalEPA, 2002]
HHRAP: Human Health Risk Assessment Protocol for Hazardous Waste Combustion Facilities [USEPA, 2005]

Mid-Michigan Energy Station
Midland, Michigan

November 2007
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Table 7-1

Potential Lifetime Incremental Cancer Risks and Hazard Quotients Resulting from Direct Exposure to COPCs

Resident
Cair EC (C) EC (NC) URF, RfC LICR; HQ;

chemical (ugim) (ugim) (ugim) (mlug) | (mgi) 0 0
Mercury (Hg+2) 1.3E-05 0.0E+00 1.2E-05 n/a 9.0E-05 1E-04
Mercury (MeHg) 0.0E+00 0.0E+00 0.0E+00 n/a n/a

Mercury (HgO) 1.6E-05 0.0E+00 1.6E-05 n/a 3.0E-04 5E-05
Lead 3.6E-05 0.0E+00 3.4E-05 n/a n/a

TCDD (2,3,7,8-) 2.7E-12 1.1E-12 2.6E-12 n/a n/a

Total 2E-04

n/a: Toxicity criterion not available.

Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007
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Potential Lifetime Incremental Cancer Risks Resulting from Indirect Exposure to COPCs

Table 7-2

Resident
Chemical liot (C) ED EF BW AT UCF LADD CSFo LICR;ng
(mg/d) " (diyr) (kg) " (diyr) (mg/kg-d) (kg-d/mg) ()
Mercury (Hg+2) 0.0E+00 30 350 70 70 365 0.0E+00 n/a
Mercury (MeHg) 0.0E+00 30 350 70 70 365 0.0E+00 n/a
Mercury (HgO) 0.0E+00 30 350 70 70 365 0.0E+00 n/a
Lead 0.0E+00 30 350 70 70 365 0.0E+00 n/a
TCDD (2,3,7,8-) 7.7E-14 30 350 70 70 365 4 5E-16 1.5E+05 7E-11
Total 7E-11

Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.

Human Health Risk Assessment
Mid-Michigan Energy Station
Midland, Michigan

November 2007
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Potential Hazard Indices Resulting from Indirect Exposure to COPCs

Table 7-3

Resident
. ot (NC) EF BW UCF ADD RID Hling

Chemical (mg/d) (dyn) (kg) (dyn) (mgfkg-d) | (mglkg-0 0
Mercury (Hg+2) 6.5E-07 350 70 365 8.9E-09 3.0E-04 3E-05
Mercury (MeHg) 1.0E-07 350 70 365 1.4E-09 | 1.0E-04 1E-05
Mercury (HgO) 0.0E+00 350 70 365 0.0E+00 n/a

Lead 1.4E-05 350 70 365 2.0E-07 n/a

TCDD (2,3,7,8-) 9.4E-14 350 70 365 1.3E-15 1.0E-09 1E-06
Total 5E-05

Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.

Human Health Risk Assessment
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November 2007
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Table 7-4

Potential Lifetime Incremental Cancer Risks and Hazard Quotients Resulting from Direct Exposure to COPCs

Resident Child

Cair EC (C) EC (NC) URF, RfC LICR; HQ;
chemical (ugim) (ugim) (ugim) (mlug) | (mgi) 0 0
Mercury (Hg+2) 1.3E-05 0.0E+00 1.2E-05 n/a 9.0E-05 1E-04
Mercury (MeHg) 0.0E+00 0.0E+00 0.0E+00 n/a n/a
Mercury (HgO) 1.6E-05 0.0E+00 1.6E-05 n/a 3.0E-04 5E-05
Lead 3.6E-05 0.0E+00 3.4E-05 n/a n/a
TCDD (2,3,7,8-) 2.7E-12 2.2E-13 2.6E-12 n/a n/a
Total 2E-04

n/a: Toxicity criterion not available.

Human Health Risk Assessment
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Potential Lifetime Incremental Cancer Risks Resulting from Indirect Exposure to COPCs
Resident Child

Table 7-5

liot (C) ED EF BW AT UCF LADD CSFo LICR;ng
Chemical

(mg/d) o (diyr) (kg) ) (diyr) (mg/kg-d) (kg-d/mg) ()
Mercury (Hg+2) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Mercury (MeHg) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Mercury (HgO) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Lead 0.0E+00 6 350 15 70 365 0.0E+00 n/a
TCDD (2,3,7,8-) 8.9E-14 6 350 15 70 365 4.9E-16 1.5E+05 7E-11
Total 7E-11

Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.
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Potential Hazard Indices Resulting from Indirect Exposure to COPCs

Table 7-6

Resident Child

. lot (NC) EF BW UCF ADD RfD Hlng
Chemical (mg/d) (dyn) (kg) (dyn) (mgfkg-d) | (mglkg-0 0
Mercury (Hg+2) 5.4E-07 350 15 365 3.4E-08 3.0E-04 1E-04
Mercury (MeHg) 5.7E-08 350 15 365 3.7E-09 | 1.0E-04 4E-05
Mercury (HgO) 0.0E+00 350 15 365 0.0E+00 n/a
Lead 1.2E-05 350 15 365 7.9E-07 n/a
TCDD (2,3,7,8-) 9.3E-14 350 15 365 5.9E-15 1.0E-09 6E-06
Total 2E-04

Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.
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Table 7-7
Potential Lifetime Incremental Cancer Risks and Hazard Quotients Resulting from Direct Exposure to COPCs

Farmer
Cair EC (C) EC (NC) URF, RfC LICR, HQ,

chemical womd) | Gom) | om) | (g | (momd) 0 0
Mercury (Hg+2) 1.0E-05 0.0E+00 9.7E-06 n/a 9.0E-05 1E-04
Mercury (MeHg) 0.0E+00 0.0E+00 0.0E+00 n/a n/a

Mercury (HgO) 1.2E-05 0.0E+00 1.1E-05 n/a 3.0E-04 4E-05
Lead 3.5E-05 0.0E+00 3.4E-05 n/a n/a

TCDD (2,3,7,8-) 2.7E-12 1.3E-11 2.5E-12 n/a n/a

Total 1E-04

Human Health Risk Assessment
Mid-Michigan Energy Station
Midland, Michigan

November 2007

n/a: Toxicity criterion not available.
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Table 7-8
Potential Lifetime Incremental Cancer Risks Resulting from Indirect Exposure to COPCs

Farmer

liot (C) ED EF BW AT UCF LADD CSFo LICRing
Chemical (mgid) ) (diyr) (ko) ) @y) | (mgkgd) | (kg-dimg) ()
Mercury (Hg+2) 0.0E+00 40 350 70 70 365 0.0E+00 n/a
Mercury (MeHg) 0.0E+00 40 350 70 70 365 0.0E+00 n/a
Mercury (HgO) 0.0E+00 40 350 70 70 365 0.0E+00 n/a
Lead 0.0E+00 40 350 70 70 365 0.0E+00 n/a
TCDD (2,3,7,8-) 1.2E-11 40 350 70 70 365 9.6E-14 1.5E+05 1E-08
Total 1E-08

Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.
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Table 7-9

Potential Hazard Indices Resulting from Indirect Exposure to COPCs

Farmer
. ot (NC) EF BW UCF ADD RID Hling

Chemical (mg/d) (dyn) (kg) (dyn) (mgfkg-d) | (mglkg-0 0
Mercury (Hg+2) 1.8E-06 350 70 365 2.5E-08 3.0E-04 8E-05
Mercury (MeHg) 1.4E-07 350 70 365 1.9E-09 | 1.0E-04 2E-05
Mercury (HgO) 0.0E+00 350 70 365 0.0E+00 n/a

Lead 4.4E-05 350 70 365 6.1E-07 n/a

TCDD (2,3,7,8-) 1.3E-11 350 70 365 1.7E-13 1.0E-09 2E-04
Total 3E-04

Human Health Risk Assessment
Mid-Michigan Energy Station
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Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.

Version 1.0



Table 7-10
Potential Lifetime Incremental Cancer Risks and Hazard Quotients Resulting from Direct Exposure to COPCs

Farmer Child
Cair EC (C) EC (NC) URF, RfC LICR, HQ,

chemical womd) | Gom) | om) | (g | (momd) 0 0
Mercury (Hg+2) 1.0E-05 0.0E+00 9.7E-06 n/a 9.0E-05 1E-04
Mercury (MeHg) 0.0E+00 0.0E+00 0.0E+00 n/a n/a

Mercury (HgO) 1.2E-05 0.0E+00 1.1E-05 n/a 3.0E-04 4E-05
Lead 3.5E-05 0.0E+00 3.4E-05 n/a n/a

TCDD (2,3,7,8-) 2.7E-12 2.2E-13 2.5E-12 n/a n/a

Total 1E-04

Human Health Risk Assessment
Mid-Michigan Energy Station
Midland, Michigan

November 2007

n/a: Toxicity criterion not available.
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Table 7-11
Potential Lifetime Incremental Cancer Risks Resulting from Indirect Exposure to COPCs

Farmer Child

liot (C) ED EF BW AT UCF LADD CSFo LICRing
Chemical (mgid) ) (diyr) (ko) ) @y) | (mgkgd) | (kg-dimg) ()
Mercury (Hg+2) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Mercury (MeHg) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Mercury (HgO) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Lead 0.0E+00 6 350 15 70 365 0.0E+00 n/a
TCDD (2,3,7,8-) 3.9E-12 6 350 15 70 365 2.1E-14 1.5E+05 3E-09
Total 3E-09

Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.
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Table 7-12

Potential Hazard Indices Resulting from Indirect Exposure to COPCs

Farmer Child
. ot (NC) EF BW UCF ADD RID Hling

Chemical (mg/d) (dyn) (kg) (dyn) (mgfkg-d) | (mglkg-0 0
Mercury (Hg+2) 7.8E-07 350 15 365 5.0E-08 3.0E-04 2E-04
Mercury (MeHg) 6.8E-08 350 15 365 4.4E-09 | 1.0E-04 4E-05
Mercury (HgO) 0.0E+00 350 15 365 0.0E+00 n/a

Lead 2.4E-05 350 15 365 1.5E-06 n/a

TCDD (2,3,7,8-) 3.9E-12 350 15 365 2.5E-13 1.0E-09 3E-04
Total 5E-04

Human Health Risk Assessment
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Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.
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Table 7-13

Potential Lifetime Incremental Cancer Risks and Hazard Quotients Resulting from Direct Exposure to COPCs

Fisher
Cair EC (C) EC (NC) URF, RfC LICR; HQ;

chemical (ugim) (ugim) (ugim) (mlug) | (mgi) 0 0
Mercury (Hg+2) 1.3E-05 0.0E+00 1.2E-05 n/a 9.0E-05 1E-04
Mercury (MeHg) 0.0E+00 0.0E+00 0.0E+00 n/a n/a

Mercury (HgO) 1.6E-05 0.0E+00 1.6E-05 n/a 3.0E-04 5E-05
Lead 3.6E-05 0.0E+00 3.4E-05 n/a n/a

TCDD (2,3,7,8-) 2.7E-12 1.1E-12 2.6E-12 n/a n/a

Total 2E-04

n/a: Toxicity criterion not available.
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Table 7-14

Potential Lifetime Incremental Cancer Risks Resulting from Indirect Exposure to COPCs

Fisher

liot (C) ED EF BW AT UCF LADD CSFo LICR;ng
Chemical

(mg/d) " (diyr) (kg) n (diyr) (mg/kg-d) (kg-d/mg) ()
Mercury (Hg+2) 0.0E+00 30 350 70 70 365 0.0E+00 n/a
Mercury (MeHg) 0.0E+00 30 350 70 70 365 0.0E+00 n/a
Mercury (HgO) 0.0E+00 30 350 70 70 365 0.0E+00 n/a
Lead 0.0E+00 30 350 70 70 365 0.0E+00 n/a
TCDD (2,3,7,8-) 7.0E-13 30 350 70 70 365 4.1E-15 1.5E+05 6E-10
Total 6E-10

Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.
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Table 7-15

Potential Hazard Indices Resulting from Indirect Exposure to COPCs

Fisher
Chemical lotepa (NC) | hotmpeq (NC) EF BW UCF ADDgpa ADDypeq RfD Hling_epa Hling_mpeq
(mg/d) (mg/d) (dfyn) (kg) (dfyn) (mglkg-d) | (mglkg-d) | (mglkg-d) 0 0

Mercury (Hg+2) 6.5E-07 6.5E-07 350 70 365 8.9E-09 8.9E-09 3.0E-04 3E-05 3E-05
Mercury (MeHg) 2.7E-04 6.1E-05 350 70 365 3.6E-06 8.3E-07 1.0E-04 4E-02 8E-03
Mercury (HgO) 0.0E+00 0.0E+00 350 70 365 0.0E+00 0.0E+00 n/a
Lead 1.5E-05 1.5E-05 350 70 365 2.0E-07 2.0E-07 n/a
TCDD (2,3,7,8-) 8.2E-13 8.2E-13 350 70 365 1.1E-14 1.1E-14 1.0E-09 1E-05 1E-05
Total 4E-02 8E-03
Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.
n/a: Toxicity criterion not available.
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Table 7-16

Potential Lifetime Incremental Cancer Risks and Hazard Quotients Resulting from Direct Exposure to COPCs

Fisher Child
Cair EC (C) EC (NC) URF, RfC LICR; HQ;

chemical (ugim) (ugim) (ugim) (mlug) | (mgi) 0 0
Mercury (Hg+2) 1.3E-05 0.0E+00 1.2E-05 n/a 9.0E-05 1E-04
Mercury (MeHg) 0.0E+00 0.0E+00 0.0E+00 n/a n/a

Mercury (HgO) 1.6E-05 0.0E+00 1.6E-05 n/a 3.0E-04 5E-05
Lead 3.6E-05 0.0E+00 3.4E-05 n/a n/a

TCDD (2,3,7,8-) 2.7E-12 2.2E-13 2.6E-12 n/a n/a

Total 2E-04

n/a: Toxicity criterion not available.

Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007

Version 1.0



Table 7-17
Potential Lifetime Incremental Cancer Risks Resulting from Indirect Exposure to COPCs

Fisher Child

liot (C) ED EF BW AT UCF LADD CSFo LICR;ng
Chemical

(mg/d) " (diyr) (kg) " (diyr) (mg/kg-d) (kg-d/mg) ()
Mercury (Hg+2) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Mercury (MeHg) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Mercury (HgO) 0.0E+00 6 350 15 70 365 0.0E+00 n/a
Lead 0.0E+00 6 350 15 70 365 0.0E+00 n/a
TCDD (2,3,7,8-) 2.0E-13 6 350 15 70 365 1.1E-15 1.5E+05 2E-10
Total 2E-10

Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.

n/a: Toxicity criterion not available.

Human Health Risk Assessment

Mid-Michigan Energy Station

Midland, Michigan Version 1.0
November 2007



Table 7-18

Potential Hazard Indices Resulting from Indirect Exposure to COPCs

Fisher Child
Chemical lotepa (NC) | hotmpeq (NC) EF BW UCF ADDgpa ADDypeq RfD Hling_gpa | Hling_vpEQ
(mg/d) (mg/d) (dfyn) (kg) (dfyn) (mglkg-d) | (mglkg-d) | (mg/kg-d 0 0

Mercury (Hg+2) 5.4E-07 5.4E-07 350 15 365 3.4E-08 3.4E-08 3.0E-04 1E-04 1E-04
Mercury (MeHg) 4.1E-05 9.4E-06 350 15 365 2.6E-06 6.0E-07 1.0E-04 3E-02 6E-03
Mercury (HgO) 0.0E+00 0.0E+00 350 15 365 0.0E+00 | 0.0E+00 n/a
Lead 1.2E-05 1.2E-05 350 15 365 7.9e-07 7.9e-07 n/a
TCDD (2,3,7,8-) 2.0E-13 2.0E-13 350 15 365 1.3E-14 1.3E-14 1.0E-09 1E-05 1E-05
Total 3E-02 6E-03
Note: According to current guidance [USEPA, 2005] elemental mercury is only evaluated for direct inhalation exposures.
n/a: Toxicity criterion not available.

Human Health Risk Assessment

Mid-Michigan Energy Station

Midland, Michigan Version 1.0

November 2007



Table 7-19
Summary of Lifetime Incremental Cancer Risks for Default Receptor Scenarios

Farmer Fisher Resident
Adult Child Adult Child Adult Child
Direct Indirect Direct Indirect Direct Indirect Direct Indirect Direct Indirect Direct Indirect
LICR LICR LICR LICR LICR LICR LICR LICR LICR LICR LICR LICR
OE+00 1E-08 O0E+00 3E-09 OE+00 6E-10 OE+00 2E-10 0E+00 7TE-11 0E+00 7TE-11
1E-08 3E-09 6E-10 2E-10 7TE-11 TE-11

Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007

Version 1.0



Table 7-20
Summary of Hazard Indices for Default Receptor Scenarios

Farmer Fisher Resident
Adult Child Adult Child Adult Child
Direct Indirect Direct Indirect Direct Indirect Direct Indirect Direct Indirect Direct Indirect
HI HI HI HI HI HI A HI HI A HI HI HI HI
1E-04 3E-04 1E-04 5E-04 2E-04 4E-02 2E-04 3E-02 2E-04 5E-05 2E-04 2E-04
4E-04 6E-04 4E-02 3E-02 2E-04 3E-04

A Indirect HI values for Fisher and Fisher Child are based on USEPA guidance for the modeling of mercury into fish tissue.

Human Health Risk Assessment
Mid-Michigan Energy Station

Midland, Michigan
November 2007

Version 1.0
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Table 7-21

Comparison of Nursing Infant 2,3,7,8-TCDD Exposure Levels to Reference
Background Levels

. ADDinfant ADDreference ADDinfant/ADDreference
Receptor Scenario A B
(pg/kg-d) (pg/kg-d) ()
Farmer 5.1E-03 60 8.5E-05
Fisher 3.5E-04 60 5.8E-06
Resident 5.9E-05 60 9.9E-07

A From Table 5-93.

® From Section 2.3.10.2 [USEPA,

2005].

Version 1.0



Table 7-22

IEUBK Predicted Blood Lead Levels Under Modeled Exposure Scenarios

Predicted Blood

Probability of

Scenario Description Description of Lead Paint in Lead Exceeding
p Homes Concentration * 10 pg/dL
(Hg/dL) (%)
1 Background None 2.401 0.120
2 Background Lead Paint: Good Condition 3.495 1.265
3 Background + MME Emissions None 2.404 0.121
4 Background + MME Emissions Lead Paint: Good Condition 3.498 1.271

A Geometric mean blood lead concentration predicted by IEUBK.

Human Health Risk Assessment

Mid-Michigan Energy Station
Midland, Michigan
November 2007

Version 1.0



Table 7-23

Summary of IEUBK Modeled Output Parameters for Scenario 4 Run *

Daily Lead Intake by Medium (ug/d)

Human Health Risk Assessment
Mid-Michigan Energy Station
Midland, Michigan

November 2007

Year Blood Lead
Air Diet Alternate Water Soil+Dust Total (hgfdL)
0.5-1 0.002 2572 0 1.206 2.825 6.605 3.6
1-2 0.003 2.653 0 2.974 4.428 10.059 4.1
2-3 0.006 3.006 0 3.122 4.470 10.604 3.9
3-4 0.007 2.923 0 3.219 4.520 10.669 3.7
4-5 0.007 2.858 0 3.391 3.399 9.655 3.3
5-6 0.009 3.032 0 3.596 3.077 9.714 3.0
6-7 0.009 3.356 0 3.669 2,914 9.949 2.8

A Results are for combined impacts of MME emissions and background lead levels. Conservative assumption is

that lead paint in good condition may be present in area homes.

Version 1.0
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Appendix A
Candidate Surface Water Data Evaluated in the Selection Process for the HHRA

Parameter Symbol| Units Tittaté?\\//\::’ssee ( 15&?35;:;':‘2 d (FKLiJVI\IIa\‘/?/SaT:rIS_:Lfg) Unnamed Lake
Total Suspended Solids TSS mg/L 26.9 2 10 2 10 2 10
Average Volumetric Flow Through Waterbody Vix m3/yr 1.66E+09 1.65E+04 1.65E+04 2.39E+05 2.39E+05 2.42E+05 2.42E+05
Current Velocity u m/s 0.287 0.0 0.0 0.0 0.0 0.0 0.0
Depth of Water Column dy, m 3.05 1.52 1.52 1.52 1.52 1.52 1.52
Empirical Intercept Coefficient a () 1.2 2.1 2.1 1.9 1.9 21 21
Total Suspended Solids TSS mg/L 26.9 2 10 2 10 2 10
Water Body Area WA m? 2.07E+06 4.89E+04 4.89E+04 4.89E+04 4.89E+04 3.25E+04 3.25E+04
Watershed Area, Pervious WA, m? 1.73E+08 1.30E+05 1.30E+05 1.88E+06 1.88E+06 1.91E+06 1.91E+06
Watershed Area, Impervious WA, m? 8.64E+06 4.69E+03 4.69E+03 1.88E+04 18799 0.00E+00 0.00E+00
Methylmercury Concentration in Fish [USEPA Approach] Crish mg/kg 5.24E-04 1.79E-02 1.78E-02 1.25E-02 1.17E-02 6.59E-03 6.16E-03
Indirect Hazard Index in Fisher [USEPA Approach] HI () 1.1E-03 3.7E-02 3.7E-02 2.6E-02 2.4E-02 1.4E-02 1.3E-02
Indirect Hazard Index in Fisher [MDEQ Approach] HI () 5.1E-04 5.1E-03 8.4E-03 1.7E-03 2.8E-03 8.3E-04 1.3E-03
Human Health Risk Assessment

November 2007
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LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 263

User Name:

Date:

Site Name:

Operable Unit:

Run Mode: Background:No Lead Paint

The time step used in this model run: 4 - Every 15 Minutes (96 times a day).

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m"3/day) ) (ug Pb/m”™3)

5-1 1.000 2.000 32.000 0.010

1-2 2.000 3.000 32.000 0.010

2-3 3.000 5.000 32.000 0.010

3-4 4.000 5.000 32.000 0.010

4-5 4.000 5.000 32.000 0.010

5-6 4.000 7.000 32.000 0.010

6-7 4.000 7.000 32.000 0.010

Age Diet Intake(ug/day)

6- 7.000
***x**x Drinking Water ******

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 13.000 ug Pb/L



Age Soil (ug Pb/g) House Dust (ug Pb/g)
.5-1 21.000 15.700
1-2 21.000 15.700
2-3 21.000 15.700
3-4 21.000 15.700
4-5 21.000 15.700
5-6 21.000 15.700
6-7 21.000 15.700

*xxxxx Alternate Intake ******

Age Alternate (ug Pb/day)

*xxx%k*x Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 2.500 ug Pb/dL

AEAEAAAAAAXAAAXAAAAXAAAXAAAAXAAAXAAAXAAAAAAAAAAXXx

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

R R R e R AR R AR AR R AR AR AR AR AR AR R R R R R R R R AR R R A

Year Alr Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.002 2.633 0.000 1.238
1-2 0.003 2.730 0.000 3.070
2-3 0.006 3.081 0.000 3.209
3-4 0.007 2.985 0.000 3.296
4-5 0.007 2.894 0.000 3.443
5-6 0.009 3.062 0.000 3.641
6-7 0.009 3.385 0.000 3.709
Year Soi l+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 0.439 4.312 2.4
1-2 0.692 6.496 2.7
2-3 0.695 6.991 2.6
3-4 0.701 6.988 2.5
4-5 0.523 6.867 2.3
5-6 0.472 7.184 2.2
6-7 0.446 7.548 2.1



LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 263

User Name:

Date:

Site Name:

Operable Unit:

Run Mode: Background: Lead Paint in Good Condition

The time step used in this model run: 4 - Every 15 Minutes (96 times a day).

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m"3/day) ) (ug Pb/m”™3)

5-1 1.000 2.000 32.000 0.010

1-2 2.000 3.000 32.000 0.010

2-3 3.000 5.000 32.000 0.010

3-4 4.000 5.000 32.000 0.010

4-5 4.000 5.000 32.000 0.010

5-6 4.000 7.000 32.000 0.010

6-7 4.000 7.000 32.000 0.010

Age Diet Intake(ug/day)

6- 7.000
***x**x Drinking Water ******

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 13.000 ug Pb/L



Age Soil (ug Pb/g) House Dust (ug Pb/g)
.5-1 21.000 200.000
1-2 21.000 200.000
2-3 21.000 200.000
3-4 21.000 200.000
4-5 21.000 200.000
5-6 21.000 200.000
6-7 21.000 200.000

*xxxxx Alternate Intake ******

Age Alternate (ug Pb/day)

*xxx%k*x Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 2.500 ug Pb/dL

AEAEAAAAAAXAAAXAAAAXAAAXAAAAXAAAXAAAXAAAAAAAAAAXXx

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

R R R e R AR R AR AR R AR AR AR AR AR AR R R R R R R R R AR R R A

Year Alr Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.002 2.564 0.000 1.206
1-2 0.003 2.645 0.000 2.975
2-3 0.006 2.998 0.000 3.123
3-4 0.007 2.915 0.000 3.219
4-5 0.007 2.850 0.000 3.391
5-6 0.009 3.024 0.000 3.596
6-7 0.009 3.348 0.000 3.669
Year Soi l+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 2.825 6.597 3.6
1-2 4.428 10.051 4.1
2-3 4.469 10.596 3.9
3-4 4.520 10.661 3.7
4-5 3.399 9.647 3.3
5-6 3.077 9.706 3.0
6-7 2.914 9.941 2.8



LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 263

User Name:

Date:

Site Name:

Operable Unit:

Run Mode: MME Emissions: No Lead Paint

The time step used in this model run: 4 - Every 15 Minutes (96 times a day).

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m"3/day) ) (ug Pb/m”™3)

.5-1 1.000 2.000 32.000 0.010

1-2 2.000 3.000 32.000 0.010

2-3 3.000 5.000 32.000 0.010

3-4 4.000 5.000 32.000 0.010

4-5 4.000 5.000 32.000 0.010

5-6 4.000 7.000 32.000 0.010

6-7 4.000 7.000 32.000 0.010

Age Diet Intake(ug/day)

6- 7.017
*x*x**x Drinking Water ******

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 13.000 ug Pb/L



Age Soil (ug Pb/g) House Dust (ug Pb/g)
.5-1 21.040 15.730
1-2 21.040 15.730
2-3 21.040 15.730
3-4 21.040 15.730
4-5 21.040 15.730
5-6 21.040 15.730
6-7 21.040 15.730

*xxxxx Alternate Intake ******

Age Alternate (ug Pb/day)

*xxx%k*x Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 2.500 ug Pb/dL

AEAEAAAAAAXAAAXAAAAXAAAXAAAAXAAAXAAAXAAAAAAAAAAXXx

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

R R R e R AR R AR AR R AR AR AR AR AR AR R R R R R R R R AR R R A

Year Alr Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.002 2.641 0.000 1.238
1-2 0.003 2.738 0.000 3.070
2-3 0.006 3.089 0.000 3.209
3-4 0.007 2.993 0.000 3.296
4-5 0.007 2.902 0.000 3.443
5-6 0.009 3.070 0.000 3.641
6-7 0.009 3.393 0.000 3.708
Year Soi l+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 0.440 4.321 2.4
1-2 0.693 6.505 2.7
2-3 0.697 7.000 2.6
3-4 0.702 6.997 2.5
4-5 0.524 6.876 2.3
5-6 0.472 7.192 2.2
6-7 0.447 7 .557 2.1



LEAD MODEL FOR WINDOWS Version 1.0

Model Version: 1.0 Build 263

User Name:

Date:

Site Name:

Operable Unit:

Run Mode: MME Emissions: Lead Paint in Good Condition

The time step used in this model run: 4 - Every 15 Minutes (96 times a day).

Indoor Air Pb Concentration: 30.000 percent of outdoor.
Other Air Parameters:

Age Time Ventilation Lung Outdoor Air
Outdoors Rate Absorption Pb Conc
(hours) (m"3/day) ) (ug Pb/m”™3)

.5-1 1.000 2.000 32.000 0.010

1-2 2.000 3.000 32.000 0.010

2-3 3.000 5.000 32.000 0.010

3-4 4.000 5.000 32.000 0.010

4-5 4.000 5.000 32.000 0.010

5-6 4.000 7.000 32.000 0.010

6-7 4.000 7.000 32.000 0.010

Age Diet Intake(ug/day)

6- 7.017
*x*x**x Drinking Water ******

Water Consumption:
Age Water (L/day)

Drinking Water Concentration: 13.000 ug Pb/L



Age Soil (ug Pb/g) House Dust (ug Pb/g)
.5-1 21.040 200.000
1-2 21.040 200.000
2-3 21.040 200.000
3-4 21.040 200.000
4-5 21.040 200.000
5-6 21.040 200.000
6-7 21.040 200.000

*xxxxx Alternate Intake ******

Age Alternate (ug Pb/day)

*xxx%k*x Maternal Contribution: Infant Model ******

Maternal Blood Concentration: 2.500 ug Pb/dL

AEAEAAAAAAXAAAXAAAAXAAAXAAAAXAAAXAAAXAAAAAAAAAAXXx

CALCULATED BLOOD LEAD AND LEAD UPTAKES:

R R R e R AR R AR AR R AR AR AR AR AR AR R R R R R R R R AR R R A

Year Alr Diet Alternate Water
(ug/day) (ug/day) (ug/day) (ug/day)
.5-1 0.002 2.572 0.000 1.206
1-2 0.003 2.653 0.000 2.974
2-3 0.006 3.006 0.000 3.122
3-4 0.007 2.923 0.000 3.219
4-5 0.007 2.858 0.000 3.391
5-6 0.009 3.032 0.000 3.596
6-7 0.009 3.356 0.000 3.669
Year Soi l+Dust Total Blood
(ug/day) (ug/day) (ug/dL)
.5-1 2.825 6.605 3.6
1-2 4.428 10.059 4.1
2-3 4._.470 10.604 3.9
3-4 4.521 10.669 3.7
4-5 3.399 9.655 3.3
5-6 3.077 9.714 3.0
6-7 2.914 9.949 2.8
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Appendix C
Summary of Dioxin Furan Emission Factors from USEPA Database and AP-42

Emission Factor Emission Factor
(Ib/10" Btu) (Ib/10" Btu)
Congener Species Congener Species
EPA B EPA B
Database® | AP4? Database® | AP4?
Dioxin Congeners Furan Congeners
2,3,7,8-Tetrachlorodibenzo(p)dioxin 1.65E-06 8.70E-07 2,3,7,8-Tetrachlorodibenzofuran 1.00E-05 3.10E-06
Total Tetrachlorodibenzo(p)dioxin 7.10E-06 5.65E-06 Total Tetrachlorodibenzofuran -- 2.46E-05
1,2,3,7,8-Pentachlorodibenzo(p)dioxin 2.35E-06 -- 1,2,3,7,8-Pentachlorodibenzofuran 2.25E-06 --
Total Pentachlorodibenzo(p)dioxin -- 2.72E-06 2,3,4,7,8-Pentachlorodibenzofuran 1.90E-06 --
1,2,3,4,7,8-Hexachlorodibenzo(p)dioxin 7.50E-06 -- Total Pentachlorodibenzofuran -- 2.15E-05
1,2,3,6,7,8-Hexachlorodibenzo(p)dioxin 4.95E-06 -- 1,2,3,4,7,8-Hexachlorodibenzofuran 8.00E-06 --
1,2,3,7,8,9-Hexachlorodibenzo(p)dioxin 6.00E-06 -- 1,2,3,6,7,8-Hexachlorodibenzofuran 2.90E-06 --
Total Hexachlorodibenzo(p)dioxin -- 1.75E-06 1,2,3,7,8,9-Hexachlorodibenzofuran 4.40E-06 --
1,2,3,4,6,7,8-Heptachlorodibenzo(p)dioxin 1.30E-05 -- 2,3,4,6,7,8-Hexachlorodibenzofuran 8.00E-06 --
Total Heptachlorodibenzo(p)dioxin 5.50E-06 5.08E-06 Total Hexachlorodibenzofuran -- 1.17E-05
1,2,3,4,6,7,8,9-Octachlorodibenzo(p)dioxin 6.50E-05 -- 1,2,3,4,6,7,8-Heptachlorodibenzofuran 1.20E-05 -
Total Octachlorodibenzo(p)dioxin -- 2.53E-05 1,2,3,4,7,8,9-Heptachlorodibenzofuran 7.50E-06 -
Total Heptachlorodibenzofuran - 4.67E-06
1,2,3,4,6,7,8,9-Octachlorodibenzofuran 6.50E-05 -
Total Octachlorodibenzofuran - 4.03E-06

A Source: Database of Sources of Environmental Release of Dioxin-like Compounds in the United States [Coal Creek, Springerville and Yates

Power Plants] [USEPA, 2001].

B Source: AP-42 Table 1.1-12 [ESP or FF column for subbituminous coal-fired units.
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