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Appendix A-la
Unit 1 Stack Emissions Summary Statistics
Montgomery County RRF
Dickerson, MD

Chemical Units Minimum Maximum Minimum Maximum Detection
Concentration Concentration Non-Detect Non-Detect Frequency

Dioxin/Furans

2,3,7,8-TCDD gls 1.88E-11 5.39E-10 9.29E-12 2.61E-10 28/67
1,2,3,7,8-PeCDD gls 5.03E-11 2.03E-09 2.41E-11 7.84E-10 43/67
1,2,3,4,7,8-HxCDD gls 4.21E-11 1.21E-09 2.34E-11 2.95E-10 41/67
1,2,3,6,7,8-HxCDD gls 5.37E-11 1.97E-09 5.69E-11 8.72E-10 57167
1,2,3,7,8,9-HxCDD gls 3.80E-11 1.97E-09 3.01E-11 8.72E-10 52/67
1,2,3,4,6,7,8-HpCDD gls 3.36E-10 2.49E-08 2.61E-09 2.61E-09 66/67
OCDD afs 5.07E-10 1.41E-07 1.52E-09 6.10E-09 65/67
2,3,7,8-TCDF gls 3.74E-11 2.90E-09 3.53E-11 2.69E-10 59/67
1,2,3,7,8-PeCDF afs 6.20E-11 7.28E-09 3.27E-11 4.36E-10 56/67
2,3,4,7,8-PeCDF gls 6.54E-11 6.12E-09 4.96E-11 4.36E-10 58/67
1,2,3,4,7,8-HXCDF afs 4.56E-11 7.89E-09 3.37E-11 8.72E-10 63/67
1,2,3,6,7,8-HxCDF gls 3.58E-11 9.19E-09 3.95E-11 6.10E-10 61/67
2,3,4,6,7,8-HXCDF afs 3.25E-11 7.10E-09 4.35E-11 8.72E-10 61/67
1,2,3,7,8,9-HxCDF gls 2.60E-11 2.90E-09 9.85E-12 8.72E-10 35/67
1,2,3,4,6,7,8-HpCDF afs 7.94E-11 2.24E-08 1.72E-10 7.87E-09 62/67
1,2,3,4,7,8,9-HpCDF gls 5.40E-11 5.92E-09 1.89E-11 1.74E-09 46/67
OCDF afs 7.25E-11 5.37E-08 8.06E-11 5.23E-09 53/67
PAHs

Acenaphthene gls 3.44E-08 7.85E-06 5.21E-06 9.53E-06 17/23
Acenaphthylene als 2.64E-08 7.30E-07 1.39E-06 5.25E-06 14/23
Anthracene gls 2.87E-08 4.05E-07 1.70E-06 5.52E-06 14/23
Benzo(a)anthracene als 5.02E-09 2.01E-06 1.47E-06 4.36E-06 14/23
Benzo(a)pyrene gls 1.00E-08 4.30E-06 8.95E-09 4.54E-06 13/23
Benzo(b)fluoranthene als 2.13E-08 6.11E-06 1.44E-06 4.36E-05 15/23
Benzo(g,h,i)perylene gls 6.88E-08 5.64E-06 1.35E-06 5.07E-06 14/23
Benzo(k)fluoranthene g/s 4.10E-09 2.48E-06 1.61E-06 4.71E-06 14/23
Chrysene gls 1.38E-08 2.62E-06 1.65E-06 4.71E-06 16/23
Dibenzo(a,h)anthracene g/s 2.95E-08 1.12E-06 2.29E-08 5.08E-06 2123
Fluoranthene afs 1.54E-07 3.72E-06 1.30E-06 4.80E-06 15/23
Fluorene gls 1.36E-07 4.94E-06 4.36E-06 8.19E-06 17/23
Indeno(1,2,3-cd)pyrene afs 2.12E-08 4.42E-06 1.25E-06 4.98E-06 14/23
Methylnaphthalene, 2- gls 4.95E-07 9.17E-06 4.74E-06 8.92E-06 17/23
Naphthalene gls 2.90E-06 8.59E-05 - - 23/23
Phenanthrene gls 5.85E-07 6.00E-06 3.11E-06 5.52E-06 17/23
Pyrene gls 1.01E-07 4.19E-06 1.56E-06 4.38E-06 14/23




Appendix A-la

Unit 1 Stack Emissions Summary Statistics

Montgomery County RRF
Dickerson, MD

Chemical Units Minimum Maximum Minimum Maximum Detection
Concentration Concentration Non-Detect Non-Detect Frequency

Total PCBs afs 1.67E-07 1.09E-04 - - 20/20
Acid Gasses
Hydrogen Chloride (IS 1.58E-01 1.20E+00 - - 39/39
Hydrogen Fluoride (as Total Fluoride) afs 2.90E-03 9.88E-03 2.52E-03 5.08E-02 9/36
Sulfuric Acid gls 2.81E-03 1.13E-01 3.90E-04 7.26E-03 23/35
Metals
Antimony afs 1.15E-05 1.20E-05 2.08E-07 4.03E-05 2/18
Arsenic gls 1.06E-05 2.07E-04 4.80E-06 2.67E-05 23/42
Beryllium gls - - 2.08E-08 4.89E-06 0/69
Cadmium gls 5.10E-06 2.77E-04 4.43E-06 5.10E-06 36/42
Chromium total gls 1.31E-06 3.64E-04 4.80E-06 1.36E-05 55/63
Chromium +6 gls 3.28E-06 9.46E-06 5.07E-05 5.17E-05 6/9
Cobalt gls 5.53E-06 1.92E-05 6.53E-07 5.00E-06 2/6
Copper als 7.09E-07 7.64E-05 4.99E-06 5.05E-06 12/15
Lead gls 4.08E-05 3.97E-03 8.82E-06 9.06E-06 39/42
Manganese als 5.03E-05 1.46E-04 - - 6/6
Mercury as HgCI2 gls 1.17E-04 2.63E-03 7.46E-05 7.46E-05 68/69
Nickel gls 1.17E-05 2.51E-04 1.33E-05 1.36E-05 39/42
Selenium gls 2.95E-06 1.84E-05 2.08E-07 4.03E-05 3/15
Zinc g/s 3.87E-04 3.00E-03 - - 6/6
Aldehyde Ketones
Formaldehyde g/s 3.96E-04 4.93E-04 -- -- 3/3




Appendix A-1b

Unit 1 Stack Emissions
Montgomery County RRF
Dickerson, MD

July/August 1995 December 1995 February 1996 April/May 1996
Run1 Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3 Run1 Run2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 3.34E-11 4.92E-11 2.98E-11 2.61E-10 < 1.77E-10 < 8.83E-11 <| 1.72E-10 <
1,2,3,7,8-PeCDD 8.09E-11 2.46E-10 1.90E-10 7.84E-10 < 2.66E-10 < 1.77E-10 <| 1.72E-10 <
1,2,3,4,7,8-HxCDD 8.71E-11 3.05E-10 2.57E-10 1.74E-10 < 2.66E-10 < 1.77E-10 <| 2.57E-10 <
1,2,3,6,7,8-HxCDD 1.75E-10 4.55E-10 3.35E-10 8.72E-10 < 2.66E-10 < 1.77E-10 <| 8.58E-11
1,2,3,7,8,9-HxCDD 2.13E-10 6.77E-10 4.73E-10 8.72E-10 < 1.77E-10 8.83E-11 <| 8.58E-11 <
1,2,3,4,6,7,8-HpCDD 1.61E-09 4.29E-09 2.86E-09 2.61E-09 < 1.06E-09 6.17E-10 6.02E-10
OCDD 5.80E-09 1.06E-08 7.28E-09 6.10E-09 < 1.60E-09 7.07E-10 1.03E-09
2,3,7,8-TCDF 1.70E-10 1.85E-10 1.49E-10 2.61E-10 < 1.77E-10 3.53E-11 <| 8.58E-11 <
1,2,3,7,8-PeCDF 3.42E-10 4.91E-10 3.24E-10 4.36E-10 < 1.77E-10 < 8.83E-11 <| 1.72E-10 <
2,3,4,7,8-PeCDF 3.66E-10 7.02E-10 4.88E-10 4.36E-10 < 1.77E-10 < 8.83E-11 <| 1.72E-10 <
1,2,3,4,7,8-HXCDF 7.85E-10 2.28E-09 1.53E-09 8.72E-10 < 3.55E-10 1.77E-10 1.72E-10
1,2,3,6,7,8-HXCDF 3.96E-10 1.01E-09 6.91E-10 6.10E-10 < 1.77E-10 8.83E-11 <| 1.72E-10 <
2,3,4,6,7,8-HXCDF 4.04E-10 1.50E-09 1.30E-09 8.72E-10 < 2.66E-10 < 1.77E-10 <| 1.72E-10
1,2,3,7,8,9-HXCDF 5.44E-11 1.00E-10 5.97E-11 8.72E-10 < 2.66E-10 < 1.77E-10 <| 1.72E-10 <
1,2,3,4,6,7,8-HpCDF 1.25E-09 3.84E-09 2.54E-09 8.72E-10 < 3.55E-10 1.77E-10 1.72E-10 <
1,2,3,4,7,8,9-HpCDF 2.19E-10 5.40E-10 4.02E-10 1.74E-09 < 3.55E-10 < 2.65E-10 <| 2.57E-10 <
OCDF 1.33E-09 3.55E-09 2.38E-09 5.23E-09 < 4.42E-10 < 2.65E-10 <| 3.43E-10 <
PAHs
Acenaphthene 9.26E-06 < 9.53E-06 < 9.37E-06 < 5.21E-06 < 7.38E-06 < 7.36E-06 <|
Acenaphthylene 5.03E-06 < 5.25E-06 < 5.10E-06 < 3.03E-06 < 4.33E-06 < 4.28E-06 <|
Anthracene 5.38E-06 < 5.52E-06 < 5.19E-06 < 3.27E-06 < 4.72E-06 < 4.47E-06 <|
Benzo(a)anthracene 4.23E-06 <|  4.36E-06 <| 4.28E-06 < 2.18E-06 2.56E-06 < 2.59E-06 <
Benzo(a)pyrene 4.41E-06 < 4.54E-06 < 4.46E-06 < 2.57E-06 < 3.35E-06 < 3.38E-06 <|
Benzo(b)fluoranthene 4.15E-05 <|  4.36E-05 <| 4.28E-05 < 2.57E-06 <|  3.35E-06 < 3.28E-06 <
Benzo(g,h,i)perylene 4.59E-06 <| 4.71E-06 <|  4.64E-06 < 3.81E-06 < 5.02E-06 < 5.07E-06 <
Benzo(k)fluoranthene 4.50E-06 <| 4.71E-06 <| 4.64E-06 < 2.64E-06 <|  3.44E-06 < 3.38E-06 <
Chrysene 4.59E-06 < 4.71E-06 < 4.64E-06 < 1.63E-06 2.56E-06 2.68E-06 <
Dibenzo(a,h)anthracene 4.85E-06 < 5.08E-06 < 5.00E-06 < 3.73E-06 <| 4.92E-06 < 4.87E-06 <
Fluoranthene 4.67E-06 <| 4.80E-06 <| 455E-06 < 2.10E-06 <[ 9.84E-07 2.88E-06 <
Fluorene 7.94E-06 < 8.19E-06 < 8.01E-06 < 4.36E-06 < 6.20E-06 < 6.16E-06 <|
Indeno(1,2,3-cd)pyrene 4.76E-06 <[ 498E-06 <| 4.83E-06 < 3.03E-06 <[ 3.94E-06 <| 3.98E-06 <
2-Methylnaphthalene 8.82E-06 < 8.92E-06 < 8.19E-06 < 4.74E-06 < 6.89E-06 < 6.86E-06 <|
Naphthathalene 2.33E-05 2.99E-05 2.72E-05 9.88E-06 5.21E-06 7.46E-06
Phenanthrene 5.38E-06 < 5.52E-06 < 5.28E-06 < 3.11E-06 < 4.43E-06 < 4.28E-06 <|
Pyrene 4.06E-06 <[ 4.18E-06 <| 4.18E-06 < 3.27E-06 <| 4.33E-06 <| 438E-06 <
Total PCBs 1.52E-05 1.85E-05 1.60E-05 9.00E-05 1.09E-04 8.04E-05
Acid Gasses
Hydrogen Chloride
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid
Metals
[Antimony 1.33E-05 <| 1.35E-05 <| 1.36E-05 <| 3.73E-05 <| 3.73E-05 < 4.03E-05 <
Arsenic 1.77E-05 < 1.79E-05 < 1.81E-05 <
Beryllium 4.43E-06 <| 456E-06 < 453E-06 < 3.73E-06 <| 3.73E-06 <| 4.03E-06 <| 4.73E-06 <| 4.69E-06 <| 4.89E-06 < 4.73E-06 <| 4.69E-06 <| 4.79E-06 <
Cadmium 4.43E-06 < 4.49E-06 < 4.53E-06 <
Chromium (total) 1.33E-05 <| 1.35E-05 <| 1.36E-05 < 2.12E-05 1.34E-05 1.50E-05
Chromium (total) extra runs 8/2012
Hexavalent Chromium 3.78E-06 3.53E-06 3.28E-06
Cobalt 4.43E-06 <[ 6.53E-07 <| 453E-06 <
Copper 1.15E-05 9.75E-06 1.07E-05 7.64E-05 3.72E-05 3.01E-05
Lead 8.82E-06 <[ 896E-06 <| 9.06E-06 <
Manganese
Mercury 2.02E-04 1.84E-04 1.39E-04 2.18E-03 1.90E-03 2.63E-03 4.81E-04 9.26E-04 5.86E-04 1.80E-03 1.04E-03 1.20E-03
Nickel 1.33E-05 < 1.35E-05 < 1.36E-05 <
Selenium 1.77E-05 <[ 179E-05 < 181E-05 < 3.75E-05 <[ 3.73E-05 < 4.03E-05 @<
Zinc 3.87E-04 4.89E-04 4.26E-04
Formaldehyde

< = Not Detected



Appendix A-1b

Unit 1 Stack Emissions
Montgomery County RRF
Dickerson, MD

August 1996 May 1997 November 1997 February 1998
Run1 Run 2 Run3 Run1 Run 2 Run3 Run 4 Run1 Run2 Run3 Run1 Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 8.82E-11 <| 3.58E-11 < 5.19E-11 < 3.08E-11 2.77E-11 4.86E-11 6.33E-11 7.46E-11 <| 7.96E-11 < 2.75E-11 <|
1,2,3,7,8-PeCDD 8.82E-11 5.37E-11 <| 8.66E-11 < 9.67E-11 5.03E-11 2.08E-10 1.13E-10 5.29E-10 5.08E-10 1.32E-10
1,2,3,4,7,8-HxCDD 8.82E-11 4.47E-11 <| 8.66E-11 2.11E-10 4.21E-11 5.19E-10 1.49E-10 9.95E-10 7.65E-10 2.04E-10
1,2,3,6,7,8-HxCDD 1.77E-10 5.37E-11 1.73E-10 5.01E-10 9.14E-11 1.35E-09 3.10E-10 1.33E-09 1.10E-09 3.05E-10
1,2,3,7,8,9-HxCDD 1.77E-10 5.37E-11 2.60E-10 2.90E-10 4.32E-11 8.73E-10 2.11E-10 1.08E-09 9.95E-10 2.14E-10
1,2,3,4,6,7,8-HpCDD 8.82E-10 4.47E-10 1.13E-09 5.01E-09 4.32E-10 1.66E-08 2.61E-09 2.49E-08 8.44E-09 4.27E-09
OCDD 3.62E-09 6.26E-10 1.73E-09 1.05E-08 1.34E-09 3.64E-08 6.21E-09 1.41E-07 2.39E-08 2.14E-08
2,3,7,8-TCDF 8.82E-11 2.69E-10 <| 8.66E-11 9.67E-11 9.14E-11 1.97E-10 1.61E-10 2.81E-10 2.09E-10 8.97E-11
1,2,3,7,8-PeCDF 1.77E-10 <| 3.58E-11 < 8.66E-11 2.20E-10 1.23E-10 5.92E-10 2.73E-10 9.95E-10 5.17E-10 2.75E-10
2,3,4,7,8-PeCDF 1.77E-10 5.37E-11 <| 1.73E-10 3.43E-10 1.44E-10 9.56E-10 3.72E-10 1.16E-09 6.37E-10 2.95E-10
1,2,3,4,7,8-HXCDF 2.65E-10 8.05E-11 <| 4.33E-10 5.89E-10 1.85E-10 1.56E-09 4.84E-10 3.32E-09 1.69E-09 7.01E-10
1,2,3,6,7,8-HXCDF 1.77E-10 3.58E-11 1.73E-10 5.54E-10 1.34E-10 1.56E-09 3.97E-10 2.82E-09 1.79E-09 6.39E-10
2,3,4,6,7,8-HXCDF 2.65E-10 8.95E-11 3.46E-10 9.67E-10 1.23E-10 2.91E-09 5.71E-10 2.98E-09 1.79E-09 6.30E-10
1,2,3,7,8,9-HXCDF 8.82E-11 3.58E-11 <| 6.06E-11 < 6.42E-10 4.32E-11 2.08E-09 3.60E-10 1.24E-09 5.57E-10 2.75E-10
1,2,3,4,6,7,8-HpCDF 3.53E-10 8.95E-11 5.19E-10 2.37E-09 3.19E-10 7.69E-09 1.49E-09 2.24E-08 9.46E-09 4.07E-09
1,2,3,4,7,8,9-HpCDF 8.82E-11 3.58E-11 <| 1.73E-10 1.41E-09 6.99E-11 5.92E-09 8.69E-10 4.71E-09 1.99E-09 8.97E-10
OCDF 5.29E-10 8.95E-11 <| 5.19E-10 2.20E-09 2.88E-09 1.04E-08 1.74E-09 5.37E-08 5.97E-09 7.63E-09
PAHs
Acenaphthene 7.85E-06 4.21E-06 4.16E-06
Acenaphthylene 1.94E-06 < 1.44E-06 < 1.39E-06 <
Anthracene 2.38E-06 <| 1.70E-06 < 1.73E-06 <|
Benzo(a)anthracene 2.12E-06 < 1.61E-06 < 1.47E-06 <
Benzo(a)pyrene 2.12E-06 < 1.61E-06 < 1.65E-06 <
Benzo(b)fluoranthene 1.15E-06 1.44E-06 < 1.47E-06 <
Benzo(g,h,i)perylene 1.76E-06 < 1.35E-06 < 1.39E-06 <
Benzo(k)fluoranthene 2.03E-06 < 1.61E-06 < 1.65E-06 <
Chrysene 2.29E-06 <| 1.70E-06 < 1.65E-06 <|
Dibenzo(a,h)anthracene 2.12E-06 < 1.61E-06 < 1.73E-06 <
Fluoranthene 1.85E-06 <| 1.35E-06 <[ 1.30E-06 <
Fluorene 4.94E-06 2.51E-06 3.20E-06
Indeno(1,2,3-cd)pyrene 159E-06 <| 1.25E-06 <[ 1.30E-06 <
2-Methylnaphthalene 9.17E-06 4.03E-06 5.10E-06
Naphthathalene 7.72E-05 7.32E-05 8.59E-05
Phenanthrene 6.00E-06 4.30E-06 3.64E-06
Pyrene 229E-06 < 1.70E-06 <| 156E-06 <
Total PCBs 8.42E-05 8.58E-05 8.38E-05 1.21E-06 1.33E-06 1.17E-06 2.62E-05 1.23E-05 1.27E-05
Acid Gasses
Hydrogen Chloride
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid
Metals
[Antimony 1.15E-05 1.72E-05 <| 1.20E-05 2.05E-05 2.08E-07 2.05E-05 7.11E-06 <| 7.14E-06 < 6.96E-06 <
Arsenic
Beryllium 4.26E-06 <| 4.30E-06 <| 4.26E-06 <| 2.05E-06 2.08E-08 2.05E-06 1.83E-06 <| 1.97E-06 < 1.81E-06 <
Cadmium
Chromium (total) 2.56E-05 2.41E-05 2.56E-05 3.84E-05 1.31E-06 2.26E-05 5.33E-06 <| 5.36E-06 < 5.22E-06 <
Chromium (total) extra runs 8/2012
Hexavalent Chromium
Cobalt
Copper 1.59E-05 1.80E-05 7.07E-05 6.41E-05 7.09E-07 3.77E-05
Lead
Manganese
Mercury 2.48E-04 2.39E-04 2.37E-04 4.45E-04 4.41E-04 3.57E-04 2.00E-04 2.14E-04 1.55E-04
Nickel
Selenium 8.29E-06 2.95E-06 1.84E-05 2.05E-05 2.08E-07 2.05E-05
Zinc
Formaldehyde

< = Not Detected



Appendix A-1b

Unit 1 Stack Emissions
Montgomery County RRF
Dickerson, MD

November 1998 November 1999 November 2000 November 2001
Run1 Run 2 Run3 Run1 Run 2 Run3 Run1 Run 2 Run3 Run1 Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 1.20E-10 1.24E-10 1.12E-10 9.18E-11 <| 3.04E-11 < 3.73E-11 < 5.39E-10 3.35E-11 2.68E-10 2.53E-11 3.09E-11 <| 3.39E-11
1,2,3,7,8-PeCDD 1.91E-10 2.12E-10 1.25E-10 2.89E-11 <| 2.41E-11 < 2.41E-11 < 2.03E-09 2.39E-10 4.35E-10 1.05E-10 4.97E-11 <| 2.62E-11
1,2,3,4,7,8-HxCDD 2.16E-10 3.87E-10 1.25E-10 2.89E-11 <| 3.67E-11 < 3.37E-11 < 1.21E-09 2.75E-10 1.12E-10 1.12E-10 2.95E-10 <| 8.01E-11
1,2,3,6,7,8-HxCDD 5.60E-10 7.34E-10 4.12E-10 7.40E-11 <| 9.74E-11 6.86E-11 1.97E-09 4.08E-10 1.97E-10 3.63E-10 3.36E-10 2.71E-10
1,2,3,7,8,9-HxCDD 4.72E-10 8.87E-10 2.87E-10 3.90E-11 3.80E-11 3.01E-11 < 1.97E-09 3.17E-10 1.12E-10 2.24E-10 1.62E-10 1.58E-10
1,2,3,4,6,7,8-HpCDD 2.54E-09 6.10E-09 2.12E-09 5.06E-10 7.40E-10 4.91E-10 6.62E-09 2.61E-09 3.36E-10 3.87E-09 2.42E-09 2.28E-09
OCDD 2.16E-09 1.11E-08 2.24E-09 7.70E-10 1.15E-09 6.99E-10 8.12E-09 4.07E-09 5.07E-10 1.09E-08 4.90E-09 4.14E-09
2,3,7,8-TCDF 2.92E-10 3.50E-10 2.62E-10 9.81E-11 5.31E-11 5.10E-11 < 2.90E-09 6.93E-10 1.72E-09 2.43E-10 3.34E-10 1.26E-10
1,2,3,7,8-PeCDF 3.31E-10 4.49E-10 2.12E-10 6.54E-11 2.78E-10 < 3.27E-11 < 7.28E-09 1.71E-09 2.78E-09 4.17E-10 5.30E-10 2.08E-10
2,3,4,7,8-PeCDF 5.74E-10 7.34E-10 3.49E-10 6.54E-11 5.01E-11 < 4.96E-11 < 6.12E-09 1.47E-09 1.81E-09 5.08E-10 5.74E-10 2.96E-10
1,2,3,4,7,8-HXCDF 9.53E-10 2.37E-09 5.60E-10 6.04E-11 4.56E-11 3.37E-11 < 7.89E-09 1.92E-09 1.14E-09 4.53E-10 4.75E-10 2.50E-10
1,2,3,6,7,8-HXCDF 4.32E-10 9.87E-10 2.24E-10 5.66E-11 4.94E-11 3.95E-11 < 9.19E-09 2.23E-09 1.25E-09 5.33E-10 5.91E-10 2.91E-10
2,3,4,6,7,8-HXCDF 4.58E-10 1.19E-09 2.62E-10 4.53E-11 4.35E-11 < 3.25E-11 5.57E-09 1.41E-09 3.83E-10 5.31E-10 4.30E-10 2.56E-10
1,2,3,7,8,9-HXCDF 4.81E-11 9.25E-11 2.62E-11 <| 1.38E-11 < 1.52E-11 < 1.81E-11 < 1.89E-09 5.51E-10 9.97E-11 1.89E-10 1.24E-10 7.85E-11
1,2,3,4,6,7,8-HpCDF 1.27E-09 < 7.87E-09 < 8.72E-10 < 1.13E-10 9.74E-11 7.94E-11 1.71E-08 4.11E-09 6.80E-10 1.89E-09 1.38E-09 9.27E-10
1,2,3,4,7,8,9-HpCDF 1.65E-10 9.11E-10 1.13E-10 5.66E-11 <| 7.47E-11 < 6.98E-11 < 1.89E-09 7.25E-10 6.59E-11 < 4.51E-10 1.82E-10 2.13E-10
OCDF 4.72E-10 2.99E-09 3.74E-10 1.41E-10 <| 1.72E-10 < 1.53E-10 < 2.30E-09 1.07E-09 2.19E-10 1.94E-09 6.42E-10 7.32E-10
PAHs
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthathalene
Phenanthrene
Pyrene
Total PCBs
Acid Gasses
Hydrogen Chloride 3.90E-01 6.60E-01 4.90E-01
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid
Metals
Antimony
Arsenic 1.32E-05 1.34E-05 < 1.31E-05
Beryllium 2.78E-06 <| 2.77E-06 <| 2.77E-06 <| 2.46E-06 < 2.49E-06 < 2.46E-06 <| 2.29E-06 < 2.28E-06 <| 2.27E-06 < 1.32E-06 1.34E-06 < 1.31E-06
Cadmium 8.18E-06 9.12E-06 7.95E-06
Chromium (total) 5.91E-05 2.81E-05 2.17E-05 1.95E-05 8.06E-05 9.85E-05 5.14E-05 2.70E-05 4.89E-05
Chromium (total) extra runs 8/2012
Hexavalent Chromium
Cobalt
Copper
Lead 7.04E-05 2.38E-04 5.37E-05
Manganese 1.04E-04 5.15E-05 7.52E-05
Mercury 8.82E-04 8.82E-04 7.56E-04 6.33E-04 6.16E-04 6.40E-04 1.93E-04 3.65E-04 7.46E-05 < 2.43E-04 2.41E-04 2.90E-04
Nickel 9.75E-05 5.36E-05 6.56E-05
Selenium
Zinc
Formaldehyde 4.93E-04 3.96E-04 4.07E-04

< = Not Detected




Appendix A-1b

Unit 1 Stack Emissions
Montgomery County RRF
Dickerson, MD

October 2002 October 2003 October 2004 November 2005
Run1 Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3 Run1 Run2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 1.88E-11 1.53E-11 <| 2.85E-11 9.29E-12 < 1.03E-10 1.85E-11 < 2.59E-11 < 2.04E-11 1.85E-11 < 5.01E-11 < 6.30E-11 7.64E-11
1,2,3,7,8-PeCDD 6.52E-11 6.47E-11 <| 1.07E-10 8.33E-11 < 6.83E-10 5.70E-11 < 6.40E-11 < 6.54E-11 3.60E-11 < 1.17E-10 < 1.72E-10 1.74E-10
1,2,3,4,7,8-HxCDD 6.52E-11 6.47E-11 <| 1.11E-10 5.95E-11 < 8.59E-10 4.17E-11 < 7.97E-11 < 7.01E-11 4.70E-11 < 1.58E-10 < 1.10E-10 2.46E-10
1,2,3,6,7,8-HxCDD 1.15E-10 1.01E-10 2.50E-10 1.06E-10 1.28E-09 6.22E-11 < 3.34E-10 2.62E-10 2.76E-10 3.46E-10 <| 3.38E-10 4.84E-10
1,2,3,7,8,9-HxCDD 7.01E-11 6.47E-11 <| 1.77E-10 6.35E-11 < 1.32E-09 3.94E-11 < 1.78E-10 1.11E-10 9.83E-11 2.05E-10 <| 2.04E-10 2.88E-10
1,2,3,4,6,7,8-HpCDD 6.50E-10 6.25E-10 1.65E-09 9.37E-10 1.18E-08 4.21E-10 2.38E-09 1.42E-09 1.33E-09 3.34E-09 2.47E-09 3.97E-09
OCDD 8.56E-10 7.78E-10 2.46E-09 1.33E-09 2.09E-08 7.97E-10 4.43E-09 2.23E-09 1.60E-09 5.45E-09 3.38E-09 6.31E-09
2,3,7,8-TCDF 8.86E-11 6.31E-11 1.42E-10 3.88E-11 <| 1.29E-09 3.74E-11 8.39E-11 1.28E-10 6.87E-11 1.99E-10 2.23E-10 2.26E-10
1,2,3,7,8-PeCDF 1.55E-10 1.09E-10 3.38E-10 7.83E-11 3.31E-09 6.22E-11 <| 1.45E-10 1.82E-10 8.78E-11 3.80E-10 4.25E-10 4.72E-10
2,3,4,7,8-PeCDF 2.02E-10 1.53E-10 3.97E-10 8.15E-11 3.90E-09 6.22E-11 < 1.98E-10 2.16E-10 1.37E-10 4.10E-10 4.27E-10 5.04E-10
1,2,3,4,7,8-HXCDF 1.30E-10 9.39E-11 4.27E-10 9.39E-11 4.81E-09 6.47E-11 1.93E-10 1.96E-10 1.17E-10 5.41E-10 4.42E-10 6.66E-10
1,2,3,6,7,8-HXCDF 1.37E-10 9.13E-11 4.68E-10 8.72E-11 5.84E-09 6.22E-11 < 2.06E-10 2.11E-10 1.18E-10 5.55E-10 4.46E-10 6.78E-10
2,3,4,6,7,8-HXCDF 1.49E-10 1.02E-10 4.50E-10 1.10E-10 7.10E-09 6.24E-11 2.57E-10 1.90E-10 1.35E-10 5.63E-10 4.13E-10 6.60E-10
1,2,3,7,8,9-HXCDF 6.52E-11 6.47E-11 <| 9.43E-11 1.11E-11 < 2.90E-09 1.12E-11 < 8.53E-11 2.75E-11 2.43E-11 <| 1.49E-10 < 1.36E-10 1.87E-10
1,2,3,4,6,7,8-HpCDF 2.87E-10 2.09E-10 1.17E-09 2.89E-10 2.09E-08 1.67E-10 5.91E-10 4.54E-10 2.78E-10 1.73E-09 1.09E-09 2.14E-09
1,2,3,4,7,8,9-HpCDF 6.52E-11 6.47E-11 <| 1.18E-10 2.65E-11 < 3.57E-09 1.89E-11 < 1.51E-10 7.67E-11 2.73E-11 <| 3.96E-10 1.59E-10 4.28E-10
OCDF 1.33E-10 1.29E-10 <| 3.13E-10 2.09E-10 1.04E-08 1.57E-10 5.73E-10 1.78E-10 1.37E-10 1.20E-09 5.99E-10 1.50E-09
PAHs
Acenaphthene 1.32E-07 1.83E-07 1.36E-07
Acenaphthylene 4.85E-08 3.74E-08 3.78E-08
Anthracene 1.21E-07 1.55E-07 1.55E-07
Benzo(a)anthracene 2.88E-08 3.68E-08 2.22E-08
Benzo(a)pyrene 1.62E-07 3.00E-07 9.14E-08
Benzo(b)fluoranthene 1.16E-07 1.85E-07 6.81E-08
Benzo(g,h,i)perylene 1.97E-06 5.34E-06 9.50E-07
Benzo(k)fluoranthene 2.86E-08 4.06E-08 1.68E-08
Chrysene 6.40E-08 8.88E-08 4.00E-08
Dibenzo(a,h)anthracene 5.21E-08 5.17E-08 < 5.16E-08
Fluoranthene 8.99E-07 9.90E-07 5.94E-07
Fluorene 6.19E-07 6.60E-07 5.83E-07
Indeno(1,2,3-cd)pyrene 2.99E-07 8.23E-07 1.57E-07
2-Methylnaphthalene 1.53E-06 1.58E-06 1.24E-06
Naphthathalene 1.72E-05 1.81E-05 1.54E-05
Phenanthrene 1.81E-06 1.84E-06 1.67E-06
Pyrene 2.12E-06 2.64E-06 1.30E-06
Total PCBs
Acid Gasses
Hydrogen Chloride 8.00E-01 7.00E-01 7.20E-01 5.80E-01 5.26E-01 5.73E-01 2.49E-01 1.58E-01 2.78E-01 3.07E-01 3.02E-01 3.11E-01
Hydrogen Fluoride (as Total Fluoride) 5.29E-03 2.52E-03 < 2.90E-03 1.99E-02 < 1.99E-02 1.95E-02 < 1.92E-02 < 1.90E-02 1.95E-02 < 5.10E-03 < 5.14E-03 5.08E-03
Sulfuric Acid 9.55E-02 6.45E-02 1.13E-01 8.32E-02 7.69E-02 2.81E-03 2.96E-03 3.00E-03 1.81E-02 2.60E-02 2.63E-02
Metals
Antimony
Arsenic 1.30E-05 1.27E-05 <| 1.27E-05 1.26E-05 < 2.67E-05 1.27E-05 < 2.67E-05 2.13E-05 1.88E-05 2.18E-05 1.12E-04 1.51E-05
Beryllium 2.58E-06 2.55E-06 <| 2.55E-06 1.26E-06 <| 1.25E-06 1.27E-06 <| 1.26E-06 < 1.27E-06 1.25E-06 <| 1.29E-06 <| 1.26E-06 1.26E-06
Cadmium 1.27E-05 1.04E-05 1.12E-05 5.81E-06 6.53E-06 5.08E-06 < 7.28E-05 3.14E-05 3.33E-05 9.77E-06 8.58E-06 9.82E-06
Chromium (total) 3.83E-05 3.77E-05 4.35E-05 2.27E-05 3.68E-05 2.51E-05 3.18E-05 2.34E-05 1.78E-05 4.37E-05 5.04E-05 4.56E-05
Chromium (total) extra runs 8/2012
Hexavalent Chromium 5.07E-05 5.17E-05 <| 5.07E-05
Cobalt
Copper
Lead 2.13E-04 1.60E-04 1.32E-04 5.73E-05 2.66E-04 4.26E-05 4.66E-04 3.45E-04 3.10E-04 4.15E-04 7.61E-05 1.61E-04
Manganese
Mercury 7.84E-04 7.40E-04 7.98E-04 6.17E-04 7.06E-04 5.32E-04 1.19E-04 1.24E-04 1.29E-04 1.40E-04 1.17E-04 1.36E-04
Nickel 5.43E-05 4.52E-05 2.51E-04 1.69E-04 6.93E-05 2.09E-04 1.56E-04 6.00E-05 9.02E-05 8.30E-05 6.97E-05 4.64E-05
Selenium
Zinc
Formaldehyde

< = Not Detected




Appendix A-1b

Unit 1 Stack Emissions
Montgomery County RRF
Dickerson, MD

November 2006 November 2007 October 2008 October 2009
Run1 Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3 Run1 Run2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 2.44E-11 1.95E-11 <| 5.13E-11 6.12E-11 < 4.98E-11 < 4.25E-11 9.81E-11 1.29E-10 1.41E-10 4.29E-11 1.10E-10 2.82E-11
1,2,3,7,8-PeCDD 8.52E-11 6.33E-11 <| 3.54E-10 7.50E-11 < 7.36E-11 < 6.61E-11 2.62E-10 4.02E-10 3.96E-10 1.50E-10 6.53E-10 5.61E-10
1,2,3,4,7,8-HxCDD 9.98E-11 8.30E-11 <| 6.76E-10 1.03E-10 < 1.17E-10 < 1.10E-10 2.43E-10 3.64E-10 3.44E-10 1.19E-10 6.90E-10 3.88E-11 <
1,2,3,6,7,8-HxCDD 3.33E-10 3.32E-10 1.27E-09 3.40E-10 <| 5.72E-10 2.87E-10 7.06E-10 8.73E-10 7.94E-10 2.88E-10 1.22E-09 9.45E-11 <
1,2,3,7,8,9-HxCDD 1.73E-10 1.48E-10 <| 9.62E-10 1.97E-10 2.83E-10 1.68E-10 4.07E-10 6.96E-10 4.07E-10 1.92E-10 8.32E-10 6.60E-11 <
1,2,3,4,6,7,8-HpCDD 2.26E-09 2.30E-09 1.45E-08 3.09E-09 5.92E-09 2.23E-09 4.88E-09 9.16E-09 4.64E-09 2.17E-09 7.99E-09 7.89E-10
OCDD 2.71E-09 2.81E-09 2.40E-08 5.29E-09 1.13E-08 3.29E-09 8.17E-09 3.39E-08 6.08E-09 5.42E-09 1.39E-08 1.52E-09 <
2,3,7,8-TCDF 1.09E-10 9.95E-11 3.91E-10 1.20E-10 8.30E-11 < 8.00E-11 4.82E-10 6.82E-10 4.30E-10 2.71E-10 9.37E-10 9.69E-11
1,2,3,7,8-PeCDF 1.73E-10 1.63E-10 1.17E-09 1.44E-10 1.70E-10 1.38E-10 7.45E-10 1.26E-09 5.41E-10 4.14E-10 2.05E-09 1.20E-10 <
2,3,4,7,8-PeCDF 2.57E-10 2.11E-10 1.33E-09 2.03E-10 <| 2.31E-10 2.15E-10 8.58E-10 1.40E-09 6.20E-10 4.27E-10 2.79E-09 1.80E-10
1,2,3,4,7,8-HXCDF 2.42E-10 1.76E-10 2.40E-09 2.32E-10 2.49E-10 2.06E-10 8.72E-10 1.73E-09 5.75E-10 4.52E-10 1.98E-09 1.81E-10
1,2,3,6,7,8-HXCDF 2.64E-10 1.71E-10 2.80E-09 2.59E-10 2.72E-10 2.16E-10 9.81E-10 2.05E-09 6.65E-10 4.85E-10 2.65E-09 1.36E-10
2,3,4,6,7,8-HXCDF 2.82E-10 2.38E-10 2.66E-09 3.51E-10 4.62E-10 2.73E-10 1.05E-09 2.52E-09 6.92E-10 4.89E-10 2.79E-09 1.50E-10 <
1,2,3,7,8,9-HXCDF 8.58E-11 6.79E-11 7.18E-10 9.27E-11 9.67E-11 < 6.41E-11 3.11E-10 7.66E-10 1.99E-10 1.35E-10 3.63E-10 4.03E-11 <
1,2,3,4,6,7,8-HpCDF 6.74E-10 4.74E-10 1.38E-08 9.40E-10 1.16E-09 6.44E-10 2.96E-09 9.72E-09 1.69E-09 1.26E-09 5.43E-09 4.27E-10
1,2,3,4,7,8,9-HpCDF 1.39E-10 1.05E-10 1.63E-09 1.82E-10 3.79E-10 1.19E-10 6.05E-10 2.34E-09 3.21E-10 1.61E-10 4.83E-10 2.73E-11 <
OCDF 3.50E-10 2.86E-10 6.13E-09 5.99E-10 <| 1.52E-09 4.86E-10 2.20E-09 1.63E-08 1.11E-09 6.87E-10 1.38E-09 1.89E-10 <
PAHs
Acenaphthene 3.57E-08 4.60E-08 3.44E-08 5.91E-07 9.55E-07 4.77E-07
Acenaphthylene 3.77E-08 4.85E-08 3.01E-08 1.44E-07 2.65E-07 1.14E-07
Anthracene 7.74E-08 3.10E-07 9.47E-08 2.62E-07 4.05E-07 1.12E-07
Benzo(a)anthracene 5.71E-08 3.22E-08 3.98E-08 2.01E-06 3.91E-07 7.18E-08
Benzo(a)pyrene 8.74E-08 4.57E-08 5.21E-08 4.30E-06 5.60E-08 7.20E-08
Benzo(b)fluoranthene 1.81E-07 7.41E-08 1.45E-07 6.11E-06 1.97E-06 1.50E-07
Benzo(g,h,i)perylene 1.11E-06 7.91E-07 7.22E-07 5.64E-06 1.06E-06 1.05E-06
Benzo(k)fluoranthene 4.82E-08 3.17E-08 3.96E-08 2.48E-06 5.89E-07 4.77E-08
Chrysene 1.75E-07 6.79E-08 1.46E-07 2.62E-06 1.07E-06 1.40E-07
Dibenzo(a,h)anthracene 4.48E-08 5.07E-08 <| 4.45E-08 1.12E-06 2.95E-08 5.07E-08 <
Fluoranthene 5.85E-07 4.04E-07 6.86E-07 3.72E-06 2.16E-06 9.58E-07
Fluorene 1.77E-07 3.48E-07 2.47E-07 9.09E-07 1.52E-06 6.75E-07
Indeno(1,2,3-cd)pyrene 1.70E-07 1.20E-07 1.01E-07 4.42E-06 3.07E-07 1.98E-07
2-Methylnaphthalene 4.95E-07 6.34E-07 6.34E-07 1.93E-06 1.89E-06 1.62E-06
Naphthathalene 3.72E-06 4.69E-06 3.93E-06 2.48E-05 1.43E-05 2.14E-05
Phenanthrene 6.84E-07 6.76E-07 9.63E-07 3.19E-06 5.08E-06 2.60E-06
Pyrene 1.01E-06 4.98E-07 1.26E-06 4.19E-06 2.40E-06 1.33E-06
Total PCBs
Acid Gasses
Hydrogen Chloride 8.30E-01 7.75E-01 7.27E-01 7.99E-01 8.25E-01 6.79E-01 7.72E-01 6.49E-01 7.32E-01 8.71E-01 7.52E-01 7.17E-01
Hydrogen Fluoride (as Total Fluoride) 5.10E-03 5.25E-03 <| 5.22E-03 5.04E-03 <[ 5.04E-03 <| 5.04E-03 4.93E-03 4.91E-03 5.00E-03 8.06E-03 5.04E-03 5.04E-03 <
Sulfuric Acid 4.32E-03 3.84E-02 3.83E-02 6.30E-03 1.01E-02 1.01E-02 5.37E-03 5.27E-03 5.33E-03 5.27E-03 4.99E-03 3.69E-03 <
Metals
Antimony
Arsenic 4.10E-05 3.38E-05 2.80E-05 3.21E-05 2.66E-05 2.24E-05 1.97E-04 2.07E-04 1.99E-04 3.02E-05 1.70E-05 1.56E-05
Beryllium 1.12E-06 1.34E-06 <| 1.27E-06 1.24E-06 <| 1.27E-06 < 1.26E-06 1.25E-06 1.29E-06 1.26E-06 1.25E-06 1.26E-06 1.27E-06 <
Cadmium 3.26E-05 3.83E-05 2.87E-05 3.58E-05 3.84E-05 4.07E-05 2.33E-04 2.58E-04 2.77E-04 2.23E-05 1.66E-05 1.54E-05
Chromium (total) 2.61E-04 1.51E-04 1.19E-04 8.04E-05 7.42E-05 6.41E-05 7.40E-05 1.36E-04 1.06E-04 1.14E-04 3.64E-04 4.40E-05
Chromium (total) extra runs 8/2012
Hexavalent Chromium
Cobalt
Copper
Lead 1.84E-03 1.02E-03 9.51E-04 9.15E-04 6.35E-04 1.31E-03 3.74E-03 3.97E-03 3.64E-03 2.94E-04 2.51E-04 2.10E-04
Manganese
Mercury 2.68E-04 2.67E-04 3.07E-04 3.21E-04 3.53E-04 3.55E-04 2.86E-04 2.41E-04 2.85E-04 4.69E-04 3.70E-04 1.56E-04
Nickel 1.74E-04 1.80E-04 1.14E-04 5.37E-05 7.79E-05 4.85E-05 5.73E-05 1.10E-04 7.16E-05 6.07E-05 2.19E-04 2.77E-05
Selenium
Zinc
Formaldehyde

< = Not Detected



Appendix A-1b

Unit 1 Stack Emissions
Montgomery County RRF
Dickerson, MD

October 2010 August 2011 August 2012 September 2012
Run1 Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3 Run1 Run2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 2.19E-11 <| 2.89E-10 3.25E-11 < 1.58E-10 4.57E-11 1.38E-11 < 2.94E-11 1.81E-10 2.23E-11 2.09E-11 3.67E-11
1,2,3,7,8-PeCDD 3.02E-11 <| 7.82E-10 4.02E-11 < 5.11E-10 1.11E-10 5.57E-11 1.22E-10 6.55E-10 7.80E-11 1.30E-10 1.23E-10
1,2,3,4,7,8-HxCDD 3.19E-11 <| 4.18E-10 4.91E-11 < 3.11E-10 9.07E-11 5.16E-11 1.25E-10 5.13E-10 6.02E-11 1.55E-10 9.26E-11
1,2,3,6,7,8-HxCDD 5.85E-11 <| 4.22E-10 5.69E-11 < 4.55E-10 2.13E-10 1.71E-10 3.45E-10 8.86E-10 1.66E-10 5.61E-10 3.09E-10
1,2,3,7,8,9-HxCDD 3.89E-11 <| 2.69E-10 5.37E-11 < 2.33E-10 1.40E-10 9.38E-11 2.12E-10 8.67E-10 1.02E-10 2.69E-10 1.84E-10
1,2,3,4,6,7,8-HpCDD 4.78E-10 1.25E-09 4.74E-10 1.76E-09 1.32E-09 9.24E-10 2.74E-09 6.49E-09 9.87E-10 3.10E-09 1.81E-09
OCDD 1.08E-09 1.47E-09 7.45E-10 2.11E-09 2.34E-09 1.39E-09 6.12E-09 1.45E-08 1.45E-09 3.34E-09 2.53E-09
2,3,7,8-TCDF 5.36E-11 2.24E-10 7.58E-11 2.50E-10 2.27E-10 1.10E-10 2.19E-10 1.02E-09 1.72E-10 3.25E-10 2.73E-10
1,2,3,7,8-PeCDF 8.02E-11 1.86E-10 9.33E-11 2.17E-10 3.67E-10 1.65E-10 3.40E-10 2.37E-09 2.51E-10 3.60E-10 3.91E-10
2,3,4,7,8-PeCDF 1.02E-10 2.25E-10 1.09E-10 3.06E-10 3.72E-10 1.96E-10 4.41E-10 2.21E-09 2.82E-10 5.36E-10 4.80E-10
1,2,3,4,7,8-HXCDF 8.78E-11 1.23E-10 9.03E-11 2.44E-10 4.11E-10 1.98E-10 3.88E-10 2.89E-09 2.82E-10 4.40E-10 4.21E-10
1,2,3,6,7,8-HXCDF 8.61E-11 1.41E-10 7.85E-11 <| 2.41E-10 4.27E-10 2.29E-10 4.45E-10 3.32E-09 3.04E-10 4.51E-10 4.57E-10
2,3,4,6,7,8-HXCDF 7.43E-11 <| 1.24E-10 7.95E-11 2.38E-10 3.71E-10 1.97E-10 4.72E-10 2.72E-09 2.67E-10 4.95E-10 4.14E-10
1,2,3,7,8,9-HXCDF 4.75E-11 <| 4.25E-11 6.09E-11 < 9.85E-12 < 1.69E-11 1.15E-11 < 2.47E-11 4.21E-11 2.60E-11 2.86E-11 4.13E-11
1,2,3,4,6,7,8-HpCDF 2.09E-10 2.61E-10 2.53E-10 5.61E-10 1.06E-09 4.98E-10 1.22E-09 8.92E-09 7.23E-10 1.07E-09 1.12E-09
1,2,3,4,7,8,9-HpCDF 5.40E-11 5.25E-11 7.36E-11 <| 9.30E-11 2.31E-10 557E-11 2.36E-10 1.89E-09 1.47E-10 1.62E-10 2.00E-10
OCDF 1.14E-10 <| 1.37E-10 8.06E-11 < 2.45E-10 6.95E-10 1.39E-10 6.34E-10 5.26E-09 3.29E-10 3.93E-10 5.70E-10
PAHs
Acenaphthene 2.20E-07 1.97E-07 4.67E-08 1.49E-07 9.75E-08
Acenaphthylene 6.03E-08 6.91E-08 2.64E-08 7.30E-07 3.81E-08
Anthracene 6.73E-08 7.27E-08 2.87E-08 1.13E-07 4.05E-08
Benzo(a)anthracene 1.62E-08 2.47E-08 5.02E-09 2.94E-08 9.90E-09
Benzo(a)pyrene 1.35E-08 2.16E-08 8.95E-09 2.11E-08 1.00E-08
Benzo(b)fluoranthene 4.42E-08 6.35E-08 2.13E-08 1.28E-07 3.06E-08
Benzo(g,h,i)perylene 1.59E-07 9.95E-07 6.88E-08 3.69E-07 1.19E-07
Benzo(k)fluoranthene 1.08E-08 1.77E-08 4.10E-09 4.07E-08 1.20E-08
Chrysene 3.83E-08 4.64E-08 1.38E-08 1.53E-07 2.47E-08
Dibenzo(a,h)anthracene 4.94E-08 4.88E-08 2.29E-08 5.05E-08 4.91E-08
Fluoranthene 4.24E-07 7.27E-07 1.54E-07 1.86E-06 3.24E-07
Fluorene 3.56E-07 3.71E-07 1.36E-07 4.33E-07 2.05E-07
Indeno(1,2,3-cd)pyrene 3.26E-08 1.54E-07 2.12E-08 9.07E-08 3.13E-08
2-Methylnaphthalene 2.46E-06 2.22E-06 5.30E-07 1.25E-06 8.67E-07
Naphthathalene 8.93E-06 7.69E-06 2.90E-06 6.22E-06 5.21E-06
Phenanthrene 1.47E-06 1.62E-06 5.85E-07 3.92E-06 9.98E-07
Pyrene 3.78E-07 5.91E-07 1.01E-07 1.14E-06 2.36E-07
Total PCBs 1.88E-07 3.66E-07 1.67E-07 7.42E-07 4.02E-07
Acid Gasses
Hydrogen Chloride 9.48E-01 7.94E-01 9.08E-01 1.19E+00 8.96E-01 7.91E-01 1.20E+00 7.59E-01 1.13E+00
Hydrogen Fluoride (as Total Fluoride) 4.95E-03 4.91E-03 5.13E-03 < 5.36E-03 2.19E-02 4.96E-03 <] 9.88E-03 8.01E-03 8.53E-03
Sulfuric Acid 6.38E-03 <| 6.44E-03 7.26E-03 < 9.74E-03 1.22E-02 6.43E-03 4.90E-03 5.25E-03 4.71E-03
Metals
Antimony 5.00E-06 5.05E-06 4.99E-06
Arsenic 5.07E-06 <| 5.12E-06 5.13E-06 < 5.29E-06 < 1.42E-05 4.80E-06 < 1.29E-05 1.06E-05 1.42E-05
Beryllium 1.27E-06 <| 1.27E-06 1.29E-06 <| 1.26E-06 <| 1.21E-06 1.20E-06 <| 1.25E-06 1.26E-06 1.25E-06
Cadmium 9.30E-06 6.12E-06 6.67E-06 5.07E-06 <| 9.60E-06 4.80E-06 < 1.59E-05 1.40E-05 1.89E-05
Chromium (total) 4.33E-05 6.36E-05 4.13E-05 2.15E-05 4.85E-06 4.80E-06 <| 1.47E-05 8.16E-05 3.62E-05
Chromium (total) extra runs 8/2012 2.02E-05 1.98E-05 1.17E-05
Hexavalent Chromium 7.13E-06 9.46E-06 4.44E-06
Cobalt 5.00E-06 1.92E-05 5.53E-06
Copper 5.00E-06 5.05E-06 4.99E-06
Lead 3.00E-04 1.07E-04 1.22E-04 8.56E-05 3.60E-04 4.08E-05 2.41E-04 5.28E-04 2.47E-04
Manganese 5.03E-05 6.85E-05 1.46E-04
Mercury 2.91E-04 2.81E-04 2.82E-04 9.10E-04 5.49E-04 5.08E-04 4.78E-04 4.47E-04 4.60E-04
Nickel 1.17E-05 3.57E-05 1.95E-05 2.13E-05 2.49E-05 5.17E-05 5.43E-05 9.54E-05 5.88E-05
Selenium 5.00E-06 5.05E-06 4.99E-06
Zinc 3.00E-03 1.27E-03 2.70E-03
Formaldehyde

< = Not Detected




Appendix A-1b

Unit 1 Stack Emissions
Montgomery County RRF
Dickerson, MD

August 2013
Run1 Run 2 Run3
Emission Rate Emission Rate Emission Rate
Constituent gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 1.89E-11 <| 1.92E-10 1.10E-10
1,2,3,7,8-PeCDD 2.90E-11 <| 6.56E-10 4.02E-10
1,2,3,4,7,8-HxCDD 2.34E-11 <| 6.17E-10 3.36E-10
1,2,3,6,7,8-HxCDD 551E-11 9.15E-10 1.02E-09
1,2,3,7,8,9-HxCDD 3.96E-11 9.45E-10 3.38E-10
1,2,3,4,6,7,8-HpCDD 3.64E-10 7.48E-09 2.73E-09
OCDD 6.20E-10 1.60E-08 2.09E-09
2,3,7,8-TCDF 551E-11 1.27E-09 3.36E-10
1,2,3,7,8-PeCDF 6.20E-11 2.56E-09 3.10E-10
2,3,4,7,8-PeCDF 7.76E-11 2.53E-09 5.14E-10
1,2,3,4,7,8-HXCDF 6.14E-11 3.44E-09 4.02E-10
1,2,3,6,7,8-HXCDF 6.16E-11 3.82E-09 4.13E-10
2,3,4,6,7,8-HXCDF 6.82E-11 3.24E-09 2.96E-10
1,2,3,7,8,9-HXCDF 1.78E-11 <| 5.70E-11 < 3.04E-11
1,2,3,4,6,7,8-HpCDF 1.73E-10 1.06E-08 8.53E-10
1,2,3,4,7,8,9-HpCDF 2.77E-11 <| 1.78E-09 1.63E-10
OCDF 7.25E-11 4.28E-09 3.47E-10
PAHs
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthathalene
Phenanthrene
Pyrene
Total PCBs
Acid Gasses
Hydrogen Chloride 1.14E+00 9.21E-01 1.05E+00
Hydrogen Fluoride (as Total Fluoride) 498E-03 < 5.08E-02 <| 5.04E-03
Sulfuric Acid 2.87E-03 2.09E-03 <| 3.90E-04
Metals
Antimony
Arsenic 5.07E-06 <| 5.10E-06 < 5.08E-06
Beryllium 1.26E-06 <| 127E-06 < 1.27E-06
Cadmium 1.14E-05 5.10E-06 <| 1.21E-05
Chromium (total) 3.99E-05 3.09E-05 5.13E-05
Chromium (total) extra runs 8/2012
Hexavalent Chromium
Cobalt
Copper
Lead 1.02E-04 4.51E-05 9.89E-05
Manganese
Mercury 1.31E-04 1.98E-04 2.05E-04
Nickel 5.59E-05 5.48E-05 9.84E-05
Selenium
Zinc
Formaldehyde

< = Not Detected




Appendix A-2a
Unit 2 Stack Emissions Summary Statistics
Montgomery County RRF
Dickerson, MD

Chemical Units Minimum Maximum Minimum Maximum Detection
Concentration Concentration Non-Detect Non-Detect Frequency

Dioxin/Furans

2,3,7,8-TCDD gls 2.24E-11 1.94E-09 9.19E-12 1.68E-09 26/67
1,2,3,7,8-PeCDD gls 4.03E-11 3.63E-09 2.25E-11 1.68E-09 44/67
1,2,3,4,7,8-HxCDD gls 3.72E-11 1.94E-09 1.95E-11 3.36E-10 47/67
1,2,3,6,7,8-HxCDD gls 3.32E-11 2.75E-09 1.25E-10 1.60E-09 64/67
1,2,3,7,8,9-HxCDD gls 3.63E-11 3.62E-09 2.28E-11 5.23E-10 53/67
1,2,3,4,6,7,8-HpCDD gls 2.70E-10 3.32E-08 1.05E-09 1.09E-08 65/67
OCDD afs 5.82E-10 1.12E-07 5.14E-09 5.14E-09 66/67
2,3,7,8-TCDF gls 4.32E-11 9.30E-09 1.87E-11 1.67E-10 59/67
1,2,3,7,8-PeCDF afs 3.08E-11 1.68E-08 4.37E-11 3.47E-10 57/67
2,3,4,7,8-PeCDF gls 2.62E-11 1.19E-08 1.37E-10 6.97E-10 60/67
1,2,3,4,7,8-HxCDF afs 1.82E-11 1.48E-08 1.44E-10 1.69E-10 65/67
1,2,3,6,7,8-HxCDF gls 2.30E-11 3.95E-08 8.28E-11 8.36E-11 65/67
2,3,4,6,7,8-HXCDF afs 2.59E-11 1.19E-08 1.74E-10 2.51E-10 64/67
1,2,3,7,8,9-HxCDF gls 4.98E-12 3.66E-09 3.94E-12 1.68E-09 25167
1,2,3,4,6,7,8-HpCDF afs 7.90E-11 3.84E-08 3.48E-10 4.71E-09 59/67
1,2,3,4,7,8,9-HpCDF gls 2.17E-11 7.95E-09 1.44E-11 6.10E-10 47/67
OCDF afs 3.39E-11 4.43E-08 6.07E-11 8.71E-10 54/67
PAHs

Acenaphthene afs 1.60E-07 1.05E-05 1.04E-05 1.24E-04 11/18
Acenaphthylene als 7.09E-08 1.50E-05 5.04E-06 7.14E-06 9/18
Anthracene gls 9.59E-08 6.24E-06 5.14E-06 7.77E-06 9/18
Benzo(a)anthracene als 1.11E-08 1.24E-06 4.07E-06 7.42E-06 9/18
Benzo(a)pyrene afs 6.67E-09 3.39E-07 4.79E-06 1.06E-05 9/18
Benzo(b)fluoranthene als 3.51E-08 9.01E-07 4.30E-06 9.65E-06 9/18
Benzo(g,h,i)perylene afs 1.59E-07 2.63E-06 6.56E-06 1.17E-05 9/18
Benzo(k)fluoranthene g/s 1.38E-08 3.49E-07 4.38E-06 9.65E-06 9/18
Chrysene afs 4.82E-08 1.89E-06 4.51E-06 7.60E-06 9/18
Dibenzo(a,h)anthracene g/s - - 2.00E-09 1.47E-05 0/18
Fluoranthene gls 6.94E-07 3.99E-05 3.45E-06 6.39E-06 11/18
Fluorene gls 3.97E-07 8.00E-06 7.08E-06 1.09E-05 10/18
Indeno(1,2,3-cd)pyrene afs 4.25E-08 3.95E-07 6.00E-06 1.07E-05 9/18
Methylnaphthalene, 2- gls 1.91E-06 9.56E-06 9.94E-06 1.23E-05 11/18
Naphthalene afs 8.27E-06 4.79E-05 - - 18/18
Phenanthrene gls 1.04E-06 6.28E-05 5.23E-06 7.51E-06 12/18
Pyrene gls 5.62E-07 3.42E-05 3.70E-06 5.93E-06 11/18




Appendix A-2a

Unit 2 Stack Emissions Summary Statistics

Montgomery County RRF
Dickerson, MD

Chemical Units Minimum Maximum Minimum Maximum Detection
Concentration Concentration Non-Detect Non-Detect Frequency

Total PCBs afs 1.03E-06 1.73E-04 1.46E-05 2.01E-05 9/12
Acid Gasses
Hydrogen Chloride (IS 2.52E-01 5.13E+00 - - 43/43
Hydrogen Fluoride (as Total Fluoride) afs 5.15E-03 1.66E-02 4.93E-03 2.08E-02 4/36
Sulfuric Acid gls 1.64E-03 1.21E-01 1.92E-03 7.21E-03 24/36
Metals
Antimony gls 1.71E-06 7.18E-05 9.58E-06 1.90E-05 5/15
Arsenic afs 6.55E-06 4.74E-05 5.01E-06 1.81E-05 23/43
Beryllium afs 1.24E-06 1.32E-06 1.21E-06 4.76E-06 4/70
Cadmium afs 5.34E-06 4.51E-04 4.43E-06 5.13E-06 38/43
Chromium total gls 2.39E-06 1.64E-04 4.93E-06 1.42E-05 50/58
Chromium +6 afs 3.40E-06 5.10E-05 5.07E-05 5.17E-05 417
Cobalt gls -- - 4.43E-06 4.53E-06 0/3
Copper als 1.10E-05 2.18E-05 - - 6/6
Lead gls 1.58E-05 7.94E-04 9.06E-06 9.09E-06 41/43
Manganese als 1.09E-04 1.27E-04 - - 3/3
Mercury as HgCI2 afs 8.74E-05 2.77E-03 - - 73173
Nickel gls 1.85E-05 1.66E-04 4.96E-06 1.36E-05 39/43
Selenium gls -- - 2.00E-05 3.93E-05 0/6
Zinc g/s 3.55E-04 5.28E-04 - - 3/3
Aldehyde Ketones
Formaldehyde g/s 3.96E-04 4.93E-04 -- -- 3/3




Appendix A-2b

Unit 2 Stack Emissions
Montgomery County RRF
Dickerson, MD

July/August 1995 December 1995 February 1996 April/May 1996
Run1l Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3 Run1l Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 1.12E-10 1.31E-10 7.89E-11 < 1.68E-09 < 4.33E-10 < 4.36E-10 <| 2.52E-10 < 1.67E-10 < 8.28E-11 <
1,2,3,7,8-PeCDD 9.07E-10 9.55E-10 8.98E-11 1.68E-09 <| 6.93E-10 < 1.74E-10 <| 3.36E-10 < 1.67E-10 < 8.28E-11 <
1,2,3,4,7,8-HxCDD 1.52E-09 1.29E-09 6.71E-11 5.05E-10 1.73E-10 2.61E-10 3.36E-10 < 1.67E-10 < 8.28E-11 <
1,2,3,6,7,8-HxCDD 2.58E-09 1.98E-09 2.24E-10 1.60E-09 <| 4.33E-10 < 6.10E-10 2.52E-10 1.67E-10 1.66E-10
1,2,3,7,8,9-HxCDD 3.62E-09 2.78E-09 2.41E-09 2.28E-09 6.07E-10 5.23E-10 <| 3.36E-10 < 1.67E-10 2.49E-10
1,2,3,4,6,7,8-HpCDD 3.32E-08 2.08E-08 1.26E-09 1.09E-08 <| 2.86E-09 2.88E-09 1.60E-09 1.42E-09 1.33E-09
OCDD 1.12E-07 6.32E-08 2.02E-09 1.76E-08 5.29E-09 5.14E-09 <| 3.02E-09 2.17E-09 2.32E-09
2,3,7,8-TCDF 4.89E-10 5.48E-10 1.40E-10 1.52E-09 3.47E-10 6.10E-10 8.41E-11 < 1.67E-10 < 8.28E-11 <
1,2,3,7,8-PeCDF 1.30E-09 1.50E-09 1.44E-10 1.35E-09 3.47E-10 < 2.61E-10 <| 2.52E-10 < 1.67E-10 < 8.28E-11 <
2,3,4,7,8-PeCDF 2.27E-09 2.19E-09 2.64E-10 3.03E-09 6.93E-10 < 6.97E-10 <| 2.52E-10 3.34E-10 2.49E-10
1,2,3,4,7,8-HxCDF 9.97E-09 8.43E-09 6.07E-10 5.81E-09 1.48E-09 1.48E-09 4.20E-10 3.34E-10 3.31E-10
1,2,3,6,7,8-HXxCDF 4.59E-09 3.95E-08 2.54E-10 1.76E-09 4.33E-10 5.23E-10 1.68E-10 8.36E-11 < 8.28E-11 <
2,3,4,6,7,8-HxCDF 9.65E-09 5.88E-09 3.67E-10 3.37E-09 1.13E-09 9.58E-10 3.36E-10 2.51E-10 < 2.49E-10 <
1,2,3,7,8,9-HxCDF 4.38E-10 2.95E-10 8.09E-11 < 1.68E-09 < 6.07E-10 < 6.10E-10 <| 2.52E-10 < 1.67E-10 < 8.28E-11 <
1,2,3,4,6,7,8-HpCDF 3.35E-08 2.33E-08 1.03E-09 4.71E-09 < 1.30E-09 < 1.48E-09 5.03E-10 < 5.00E-10 < 4.14E-10 <
1,2,3,4,7,8,9-HpCDF 6.71E-09 3.81E-09 1.32E-10 7.59E-10 1.73E-10 6.10E-10 <| 4.20E-10 < 1.67E-10 < 8.28E-11 <
OCDF 4.43E-08 2.24E-08 5.58E-10 2.36E-09 5.20E-10 < 8.71E-10 <| 4.20E-10 < 2.51E-10 2.49E-10
PAHs
Acenaphthene 1.30E-05 <| 1.32E-05 < 1.24E-04 <| 1.04E-05 < 1.09E-05 < 1.06E-05 <|
Acenaphthylene 7.01E-06 <| 7.14E-06 < 6.72E-06 <| 5.81E-06 <| 6.15E-06 < 5.92E-06 <
[Anthracene 7.36E-06 <| 6.97E-06 < 6.98E-06 <| 5.14E-06 < 5.54E-06 < 5.32E-06 <|
Benzo(a)anthracene 6.11E-06 <|  6.07E-06 < 5.83E-06 <| 4.13E-06 <| 4.07E-06 <| 4.18E-06 <
Benzo(a)pyrene 6.83E-06 <| 6.88E-06 < 6.72E-06 <| 4.80E-06 < 4.85E-06 < 4.79E-06 <|
Benzo(b)fluoranthene 6.39E-06 <| 6.51E-06 < 6.27E-06 <| 430E-06 <| 4.33E-06 <| 4.36E-06 <
Benzo(g,h,i)perylene 8.06E-06 <| 8.13E-06 < 7.95E-06 <| 6.56E-06 <| 6.68E-06 < 6.62E-06 <
Benzo(k)fluoranthene 6.59E-06 <|  6.69E-06 < 6.54E-06 <| 4.38E-06 <| 4.42E-06 <| 4.45E-06 <
Chrysene 6.65E-06 <| 6.69E-06 < 6.36E-06 <| 4.55E-06 < 4.51E-06 < 4.61E-06 <|
Dibenzo(a,h)anthracene 8.06E-06 <| 822E-06 <| 7.95E-06 @< 741E-06 <[ 7.46E-06 <[ 748E-06 <
Fluoranthene 6.39E-06 <| 6.07E-06 < 6.01E-06 <| 3.45E-06 < 3.73E-06 < 3.65E-06 <|
Fluorene 1.07E-05 < 1.09E-05 < 1.02E-05 <| 7.08E-06 < 7.55E-06 < 7.32E-06 <
Indeno(1,2,3-cd)pyrene 7.71E-06 <| 7.76E-06 <| 7.60E-06 < 6.49E-06 <[ 6.50E-06 <[ 6.45E-06 <
2-Methylnaphthalene 1.23E-05 < 1.23E-05 < 1.15E-05 <| 9.94E-06 < 1.05E-05 < 1.04E-05 <
Naphthathalene 2.48E-05 3.11E-05 3.79E-05 1.36E-05 1.02E-05 1.24E-05
Phenanthrene 7.27E-06 < 6.88E-06 < 6.89E-06 <| 1.17E-05 5.38E-06 < 5.23E-06 <
Pyrene 5.93E-06 <| 5.90E-06 < 5.66E-06 <| 3.70E-06 < 3.73E-06 < 3.83E-06 <|
Total PCBs 9.90E-06 1.49E-05 9.94E-06 1.73E-04 1.38E-04 1.11E-04
Acid Gasses
Hydrogen Chloride
Additional Hydrogen Chloride (8/2012)
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid
Metals
Antimony 1.33E-05 <| 1.36E-05 < 1.36E-05 <| 1.84E-05 < 1.89E-05 < 1.90E-05 <|
Arsenic 1.77E-05 <| 1.81E-05 < 1.81E-05 <|
Beryllium 4.43E-06 <| 4.53E-06 < 4.53E-06 <| 3.77E-06 < 3.90E-06 < 3.70E-06 < 4.59E-06 < 4.73E-06 < 4.76E-06 <| 4.53E-06 < 4.59E-06 < 4.56E-06 <
Cadmium 4.43E-06 <| 4.53E-06 < 4.53E-06 <|
Chromium (total) 1.33E-05 < 1.36E-05 < 1.86E-05 1.38E-05 <[ 142E-05 <[ 142E-05 <
Hexavalent Chromium 3.40E-06 3.65E-06 5.54E-06
Cobalt 4.43E-06 <| 4.53E-06 < 4.53E-06 <|
Copper 1.10E-05 1.47E-05 2.18E-05 1.73E-05 1.65E-05 1.61E-05
Lead 3.43E-04 9.09E-06 < 9.06E-06 <|
Manganese
Mercury 5.39E-04 5.67E-04 4.78E-04 6.68E-04 8.18E-04 6.60E-04 6.99E-04 4.80E-04 8.15E-04 1.31E-03 1.50E-03 1.59E-03
Mercury extra runs 8/2012
Nickel 1.33E-05 <| 1.36E-05 < 1.36E-05 <|
Selenium 2.13E-05 <| 3.93E-05 < 2.00E-05 <| 2.30E-05 < 2.36E-05 < 2.38E-05 <|
Zinc 4.81E-04 5.28E-04 3.55E-04
Formaldehyde

< = Not Detected



Appendix A-2b

Unit 2 Stack Emissions
Montgomery County RRF
Dickerson, MD

August 1996 November 1996 July 1997 November 1997
Run1l Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3 Run1l Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 8.69E-11 < 6.98E-11 < 6.74E-11 <| 1.74E-11 < 4.35E-11 <| 3.49E-11 < 4.37E-11 < 2.20E-11 < 4.23E-11 <
1,2,3,7,8-PeCDD 1.74E-10 1.75E-10 < 1.69E-10 2.61E-11 < 8.71E-11 <| 6.09E-11 < 1.16E-10 1.24E-10 2.56E-10
1,2,3,4,7,8-HxCDD 2.61E-10 2.62E-10 1.69E-10 4.35E-11 < 4.35E-11 3.49E-11 < 3.49E-10 3.34E-10 3.74E-10
1,2,3,6,7,8-HxCDD 9.56E-10 7.86E-10 5.90E-10 8.71E-11 8.71E-11 8.71E-11 5.90E-10 6.50E-10 4.53E-10
1,2,3,7,8,9-HxCDD 8.69E-10 6.98E-10 5.90E-10 8.71E-11 < 4.35E-11 6.98E-11 < 3.98E-10 3.44E-10 4.23E-10
1,2,3,4,6,7,8-HpCDD 6.17E-10 5.42E-09 4.12E-09 1.04E-09 7.84E-10 6.09E-10 7.67E-09 1.15E-08 3.74E-09
OCDD 7.56E-09 7.07E-09 5.39E-09 2.52E-09 2.00E-09 1.49E-09 3.30E-08 5.73E-08 7.00E-09
2,3,7,8-TCDF 2.61E-10 2.62E-10 1.69E-10 8.71E-11 8.71E-11 8.71E-11 1.07E-10 1.05E-10 8.37E-11
1,2,3,7,8-PeCDF 2.61E-10 2.62E-10 < 2.52E-10 8.71E-11 < 7.84E-11 4.37E-11 < 2.13E-10 2.67E-10 3.15E-10
2,3,4,7,8-PeCDF 6.09E-10 6.98E-10 4.21E-10 <| 1.74E-10 < 1.74E-10 <| 8.71E-11 3.59E-10 4.49E-10 3.94E-10
1,2,3,4,7,8-HxCDF 1.13E-09 1.22E-09 7.57E-10 3.48E-10 2.61E-10 2.62E-10 7.08E-10 8.34E-10 8.87E-10
1,2,3,6,7,8-HXxCDF 4.35E-10 5.24E-10 2.52E-10 8.71E-11 8.71E-11 6.98E-11 7.49E-10 9.16E-10 9.46E-10
2,3,4,6,7,8-HxCDF 9.56E-10 1.05E-09 6.74E-10 1.74E-10 < 1.74E-10 8.71E-11 1.36E-09 1.72E-09 8.78E-10
1,2,3,7,8,9-HxCDF 8.69E-11 <| 6.11E-11 < 6.74E-11 <| 3.48E-11 < 8.71E-11 < 3.49E-11 < 5.72E-10 6.23E-10 2.07E-10
1,2,3,4,6,7,8-HpCDF 1.65E-09 1.75E-09 9.26E-10 3.48E-10 < 2.61E-10 1.75E-10 6.13E-09 9.57E-09 4.23E-09
1,2,3,4,7,8,9-HpCDF 8.69E-11 <| 1.74E-09 8.42E-11 4.35E-11 < 5.22E-11 < 6.09E-11 < 1.65E-09 1.43E-09 5.90E-10
OCDF 2.61E-10 4.36E-10 2.52E-10 4.35E-10 1.74E-10 < 8.71E-11 <| 5.22E-09 8.34E-09 2.66E-09
PAHs
Acenaphthene 1.05E-05 2.87E-06 1.18E-05 <
Acenaphthylene 5.04E-06 < 5.22E-06 <| 6.29E-06 <
Anthracene 5.39E-06 < 548E-06 <| 7.77E-06 <
Benzo(a)anthracene 5.56E-06 < 6.17E-06 <| 7.42E-06 <
Benzo(a)pyrene 6.00E-06 < 1.06E-05 <| 6.11E-06 <
Benzo(b)fluoranthene 5.39E-06 < 9.65E-06 <| 5.51E-06 <
Benzo(g,h,i)perylene 6.60E-06 < 1.17E-05 <| 6.73E-06 <
Benzo(k)fluoranthene 5.48E-06 < 9.65E-06 <| 5.51E-06 <
Chrysene 5.73E-06 < 6.35E-06 < 7.60E-06 <
Dibenzo(a,h)anthracene 8.25E-06 <[ 147E-05 <| 838E-06 <
Fluoranthene 3.39E-06 2.87E-06 6.29E-06 <
Fluorene 8.00E-06 8.25E-06 < 9.95E-06 <
Indeno(1,2,3-cd)pyrene 6.00E-06 <[ 1.07E-05 <| 6.11E-06 <
2-Methylnaphthalene 9.56E-06 3.30E-06 1.10E-05 <
Naphthathalene 4.79E-05 3.12E-05 3.29E-05
Phenanthrene 1.86E-05 6.69E-06 7.51E-06 <
Pyrene 3.48E-06 2.96E-06 5.42E-06 <
Total PCBs 1.17E-06 1.07E-06 1.03E-06
Acid Gasses
Hydrogen Chloride
Additional Hydrogen Chloride (8/2012)
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid
Metals
[Antimony 4.83E-06 1.17E-05 1.71E-06 1.70E-05 < 1.75E-05 < 1.52E-05 <|
Arsenic
Beryllium 4.26E-06 < 4.33E-06 < 4.30E-06 <] 1.73E-06 < 1.70E-06 < 1.68E-06 < 1.95E-06 < 1.94E-06 < 1.98E-06 <
Cadmium
Chromium (total) 518E-06 <| 221E-05 2.02E-05
Hexavalent Chromium
Cobalt
Copper
Lead
Manganese
Mercury 5.56E-04 5.17E-04 5.67E-04 3.55E-04 4.12E-04 4.04E-04 1.55E-04 1.69E-04 2.32E-04
Mercury extra runs 8/2012
Nickel
Selenium
Zinc
Formaldehyde

< = Not Detected



Appendix A-2b

Unit 2 Stack Emissions
Montgomery County RRF
Dickerson, MD

Constituent

Run 1
Emission Rate
gls

April 1998
Run 2
Emission Rate
gls

Run3
Emission Rate
gls

Run1
Emission Rate
gls

November 1998
Run 2
Emission Rate
gls

Run3
Emission Rate
gls

Run1
Emission Rate
gls

November 1999
Run 2
Emission Rate
gls

Run3
Emission Rate
gls

Run1
Emission Rate
gls

November 2000
Run 2
Emission Rate
gls

Run3

Emission Rate

gls

Dioxins/Furans
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HXxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

PAHs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthathalene
Phenanthrene

Pyrene

Total PCBs

Acid Gasses

Hydrogen Chloride

Additional Hydrogen Chloride (8/2012)
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid

Metals

Antimony

Arsenic

Beryllium

Cadmium

Chromium (total)
Hexavalent Chromium
Cobalt

Copper

Lead

Manganese

Mercury

Mercury extra runs 8/2012
Nickel

Selenium

Zinc

Formaldehyde

1.50E-05

9.58E-06

2.39E-06

<|

<|

2.01E-05

3.15E-05

2.65E-05

<

1.46E-05

7.18E-05

9.07E-06

<|

2.75E-06

2.27E-03

<

2.72E-06 <|

2.77E-03

2.73E-06

2.14E-03

<

2.66E-06

4.76E-05

1.11E-04
4.10E-04

4.18E-04

7.74E-11
8.27E-11
2.24E-10
5.67E-10
2.06E-10
3.23E-09
3.46E-09
1.50E-10
1.09E-10
2.01E-10
1.44E-10
1.56E-10
2.16E-10
1.30E-10
5.38E-10
7.61E-11
2.28E-10

2.66E-06

6.92E-05

1.27E-04
4.32E-04

3.69E-04

2.65E-06

8.15E-05

1.09E-04
4.23E-04

3.79E-04

2.31E-06

4.17E-05

7.59E-04

<

2.29E-06 <

1.24E-04

5.24E-04

2.29E-06

6.39E-05

6.33E-04

<

< = Not Detected



Appendix A-2b

Unit 2 Stack Emissions
Montgomery County RRF
Dickerson, MD

November 2001 October 2002 October 2003
Run1l Run 2 Run3 Run1 Run2 Run3 Run4 Run1l Run2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 3.50E-11 2.62E-11 < 9.19E-12 2.34E-11 3.37E-11 1.01E-11 2.24E-11 1.59E-10 2.05E-11 < 4.43E-11
1,2,3,7,8-PeCDD 8.63E-11 1.76E-10 6.40E-11 7.13E-11 1.10E-10 7.03E-11 8.39E-11 7.80E-10 1.43E-10 2.24E-10
1,2,3,4,7,8-HxCDD 1.35E-10 2.37E-10 9.32E-11 6.87E-11 1.25E-10 7.87E-11 9.08E-11 1.14E-09 1.54E-10 2.40E-10
1,2,3,6,7,8-HxCDD 3.41E-10 5.06E-10 2.85E-10 2.94E-10 4.54E-10 2.73E-10 3.40E-10 2.19E-09 5.31E-10 5.86E-10
1,2,3,7,8,9-HxCDD 2.06E-10 4.29E-10 1.61E-10 1.27E-10 2.31E-10 1.31E-10 1.63E-10 2.13E-09 2.50E-10 4.72E-10
1,2,3,4,6,7,8-HpCDD 2.72E-09 5.37E-09 2.10E-09 1.54E-09 3.17E-09 1.71E-09 2.14E-09 2.32E-08 3.00E-09 4.25E-09
OCDD 5.74E-09 8.90E-09 2.89E-09 2.03E-09 3.53E-09 1.99E-09 2.52E-09 4.82E-08 3.62E-09 6.69E-09
2,3,7,8-TCDF 1.76E-10 2.83E-10 1.28E-10 1.04E-10 1.43E-10 1.27E-10 1.25E-10 1.20E-09 2.14E-10 3.30E-10
1,2,3,7,8-PeCDF 3.29E-10 7.39E-10 2.73E-10 1.53E-10 2.32E-10 1.79E-10 1.88E-10 2.39E-09 2.64E-10 5.87E-10
2,3,4,7,8-PeCDF 4.48E-10 7.70E-10 3.12E-10 2.31E-10 3.10E-10 2.27E-10 2.56E-10 3.72E-09 4.59E-10 8.60E-10
1,2,3,4,7,8-HxCDF 3.52E-10 1.02E-09 3.16E-10 1.71E-10 2.49E-10 1.61E-10 1.94E-10 4.54E-09 3.01E-10 7.94E-10
1,2,3,6,7,8-HXxCDF 4.23E-10 1.22E-09 3.44E-10 1.72E-10 2.82E-10 1.69E-10 2.08E-10 5.50E-09 3.21E-10 9.28E-10
2,3,4,6,7,8-HxCDF 3.93E-10 1.14E-09 3.19E-10 2.46E-10 3.66E-10 2.38E-10 2.83E-10 9.22E-09 4.67E-10 1.46E-09
1,2,3,7,8,9-HxCDF 1.25E-10 3.20E-10 9.74E-11 5.16E-12 3.94E-12 5.86E-12 4.98E-12 3.66E-09 1.14E-10 6.07E-10
1,2,3,4,6,7,8-HpCDF 1.35E-09 5.99E-09 1.10E-09 6.29E-10 9.38E-10 4.77E-10 6.81E-10 3.17E-08 9.27E-10 3.89E-09
1,2,3,4,7,8,9-HpCDF 2.04E-10 8.63E-10 1.45E-10 6.92E-11 1.13E-10 6.50E-11 8.24E-11 6.01E-09 1.54E-10 8.42E-10
OCDF 8.00E-10 2.66E-09 4.13E-10 2.21E-10 2.98E-10 2.00E-10 2.40E-10 2.37E-08 3.95E-10 2.63E-09
PAHs
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthathalene
Phenanthrene
Pyrene
Total PCBs
Acid Gasses
Hydrogen Chloride 8.30E-01 1.03E+00 5.13E+00 7.30E-01 8.10E-01 7.50E-01 7.60E-01 1.49E+00 1.64E+00 1.46E+00
Additional Hydrogen Chloride (8/2012)
Hydrogen Fluoride (as Total Fluoride) 5.42E-03 5.17E-03 5.17E-03 2.08E-02 < 2.07E-02 <|  2.04E-02
Sulfuric Acid 7.82E-02 6.88E-02 6.90E-02 7.94E-02 5.42E-02 1.21E-01
Metals
Antimony
Arsenic 1.32E-05 1.31E-05 < 1.31E-05 1.29E-05 1.29E-05 1.26E-05 1.28E-05 1.29E-05 < 1.29E-05 < 1.27E-05
Beryllium 1.32E-06 1.31E-06 1.31E-06 2.57E-06 2.57E-06 2.53E-06 2.56E-06 1.29E-06 < 1.29E-06 < 1.27E-06
Cadmium 6.87E-06 7.75E-06 1.39E-05 8.98E-06 9.15E-06 1.16E-05 9.92E-06 5.12E-06 < 5.13E-06 < 1.05E-05
Chromium (total) 3.93E-05 2.28E-05 5.09E-05 4.37E-05 2.76E-05 3.39E-05 3.51E-05 1.61E-05 1.15E-05 2.73E-05
Hexavalent Chromium 5.07E-05 5.17E-05 5.07E-05 5.10E-05
Cobalt
Copper
Lead 4.83E-05 3.04E-05 5.93E-05 7.17E-05 7.70E-05 6.15E-05 7.01E-05 8.86E-05 3.78E-05 9.70E-05
Manganese
Mercury 2.49E-04 2.61E-04 2.37E-04 1.24E-03 9.90E-04 1.01E-03 1.08E-03 2.22E-04 2.36E-04 2.14E-04
Mercury extra runs 8/2012
Nickel 1.01E-04 3.20E-05 1.25E-04 9.65E-05 3.94E-05 4.84E-05 6.14E-05 6.73E-05 4.50E-05 5.15E-05
Selenium
Zinc
Formaldehyde

< = Not Detected




Appendix A-2b

Unit 2 Stack Emissions
Montgomery County RRF
Dickerson, MD

October 2004 November 2005 November 2006 November 2007
Run1l Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3 Run1l Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 2.36E-11 < 2.69E-11 2.47E-11 <| 5.21E-11 1.61E-10 < 7.02E-11 2.53E-11 5.08E-11 2.13E-11 6.30E-11 6.12E-11 3.65E-11 <
1,2,3,7,8-PeCDD 6.23E-11 <| 2.25E-11 3.73E-11 <| 1.06E-10 1.78E-10 <| 1.15E-10 6.92E-11 1.46E-10 9.96E-11 8.08E-11 1.75E-10 < 7.94E-11
1,2,3,4,7,8-HxCDD 6.57E-11 < 5.68E-11 6.27E-11 <| 1.24E-10 2.45E-10 < 1.22E-10 1.03E-10 2.14E-10 1.29E-10 1.45E-10 1.97E-10 9.53E-11 <
1,2,3,6,7,8-HxCDD 1.24E-10 9.75E-11 1.25E-10 <| 5.45E-10 4.12E-10 3.50E-10 3.80E-10 5.52E-10 4.38E-10 4.39E-10 4.82E-10 3.47E-10
1,2,3,7,8,9-HxCDD 8.32E-11 6.38E-11 7.46E-11 <| 2.17E-10 2.67E-10 < 2.17E-10 1.53E-10 3.51E-10 2.39E-10 2.56E-10 3.34E-10 1.93E-10 <
1,2,3,4,6,7,8-HpCDD 9.80E-10 6.61E-10 1.05E-09 3.68E-09 3.76E-09 2.49E-09 2.46E-09 5.04E-09 3.46E-09 3.39E-09 3.47E-09 3.03E-09
OCDD 1.74E-09 1.05E-09 2.07E-09 4.74E-09 5.61E-09 3.36E-09 3.07E-09 9.10E-09 5.81E-09 5.50E-09 4.63E-09 3.85E-09
2,3,7,8-TCDF 8.55E-11 6.19E-11 1.06E-10 9.68E-11 1.47E-10 <| 1.02E-10 1.12E-10 2.21E-10 1.54E-10 1.54E-10 3.17E-10 1.59E-10
1,2,3,7,8-PeCDF 9.94E-11 < 8.95E-11 1.59E-10 1.45E-10 2.61E-10 1.75E-10 1.49E-10 4.10E-10 2.47E-10 2.25E-10 5.47E-10 2.08E-10
2,3,4,7,8-PeCDF 1.86E-10 1.37E-10 2.36E-10 2.45E-10 3.00E-10 2.41E-10 2.52E-10 5.16E-10 3.48E-10 3.45E-10 6.64E-10 3.28E-10
1,2,3,4,7,8-HxCDF 1.48E-10 1.28E-10 2.18E-10 2.45E-10 2.92E-10 3.06E-10 1.96E-10 7.04E-10 3.62E-10 3.24E-10 5.51E-10 2.73E-10
1,2,3,6,7,8-HXxCDF 1.60E-10 1.29E-10 2.17E-10 2.55E-10 2.79E-10 2.86E-10 2.02E-10 7.56E-10 4.24E-10 3.17E-10 6.39E-10 2.68E-10
2,3,4,6,7,8-HxCDF 1.77€-10 1.39E-10 2.26E-10 3.08E-10 3.32E-10 3.48E-10 2.66E-10 8.47E-10 4.93E-10 4.59E-10 6.67E-10 3.43E-10
1,2,3,7,8,9-HxCDF 1.70E-11 <| 2.04E-11 7.87E-11 7.33E-11 1.44E-10 <| 7.20E-11 6.53E-11 2.80E-10 1.69E-10 1.04E-10 1.62E-10 8.86E-11
1,2,3,4,6,7,8-HpCDF 4.45E-10 3.38E-10 7.04E-10 6.62E-10 7.38E-10 9.33E-10 5.73E-10 3.26E-09 1.35E-09 1.28E-09 1.49E-09 8.41E-10
1,2,3,4,7,8,9-HpCDF 9.00E-11 6.28E-11 1.17E-10 7.50E-11 1.44E-10 <| 2.35E-10 1.08E-10 5.86E-10 3.51E-10 2.59E-10 2.26E-10 1.50E-10 <
OCDF 2.59E-10 6.07E-11 4.36E-10 1.84E-10 2.65E-10 < 5.43E-10 3.66E-10 2.29E-09 1.46E-09 1.16E-09 7.11E-10 6.44E-10
PAHs
Acenaphthene 1.60E-07 1.85E-07 1.63E-07
Acenaphthylene 9.92E-08 1.19€-07 1.08E-07
[Anthracene 1.42E-07 1.17E-07 9.59E-08
Benzo(a)anthracene 6.59E-08 5.00E-08 1.38E-07
Benzo(a)pyrene 1.46E-07 3.39E-07 9.58E-08
Benzo(b)fluoranthene 1.90E-07 1.61E-07 1.88E-07
Benzo(g,h,i)perylene 2.38E-06 2.57E-06 1.51E-06
Benzo(k)fluoranthene 4.17E-08 3.84E-08 5.58E-08
Chrysene 1.69E-07 9.60E-08 3.26E-07
Dibenzo(a,h)anthracene 4.86E-08 5.14E-08 <[ 5.05E-08 <
Fluoranthene 1.07E-06 1.63E-06 6.94E-07
Fluorene 3.97E-07 5.29E-07 4.18E-07
Indeno(1,2,3-cd)pyrene 3.57E-07 3.95E-07 2.25E-07
2-Methylnaphthalene 5.80E-06 3.47E-06 5.95E-06
Naphthathalene 2.48E-05 1.70E-05 2.73E-05
Phenanthrene 1.16E-06 1.39E-06 1.04E-06
Pyrene 2.31E-06 4.11E-06 1.08E-06
Total PCBs
Acid Gasses
Hydrogen Chloride 6.44E-01 5.75E-01 4.55E-01 2.52E-01 2.80E-01 2.67E-01 7.79E-01 8.72E-01 7.45E-01 6.60E-01 5.13E-01 5.13E-01
Additional Hydrogen Chloride (8/2012)
Hydrogen Fluoride (as Total Fluoride) 2.04E-02 <| 1.95E-02 1.99E-02 <| 5.15E-03 5.33E-03 < 5.20E-03 5.22E-03 5.36E-03 < 5.24E-03 5.04E-03 5.04E-03 < 5.04E-03 <
Sulfuric Acid 2.48E-03 7.60E-03 6.45E-03 1.64E-03 1.27E-02 3.28E-03 3.89E-03 3.94E-03 3.94E-03 3.78E-03 3.78E-03 < 8.82E-03
Metals
Antimony
Arsenic 1.26E-05 <| 1.25E-05 1.25E-05 <| 1.76E-05 1.37E-05 1.46E-05 1.11E-05 1.24E-05 1.05E-05 1.46E-05 1.47E-05 1.36E-05
Beryllium 1.26E-06 < 1.25E-06 1.25E-06 <] 1.27E-06 1.29E-06 < 1.31E-06 1.32E-06 1.29E-06 < 1.31E-06 1.26E-06 1.27E-06 < 1.25E-06 <
Cadmium 5.97E-05 451E-04 3.98E-05 1.69E-05 1.42E-05 1.51E-05 1.54E-05 1.34E-05 1.45E-05 2.38E-05 2.38E-05 2.17E-05
Chromium (total) 6.20E-06 6.26E-06 5.27E-06 4.02E-05 2.32E-05 4.41E-05 4.85E-05 1.18E-04 5.30E-05 5.29E-05 3.74E-05 3.81E-05
Hexavalent Chromium
Cobalt
Copper
Lead 5.42E-05 1.08E-04 5.75E-05 1.92E-04 1.83E-04 1.80E-04 3.38E-04 2.71E-04 2.75E-04 4.22E-04 4.17E-04 5.47E-04
Manganese
Mercury 5.34E-04 5.46E-04 4.88E-04 1.71E-04 1.58E-04 1.85E-04 3.30E-04 3.59E-04 3.40E-04 2.77E-04 2.66E-04 2.99E-04
Mercury extra runs 8/2012
Nickel 9.31E-05 1.66E-04 6.12E-05 1.37E-04 4.52E-05 8.40E-05 1.09E-04 1.10E-04 6.51E-05 4.33E-05 2.39E-05 2.03E-05
Selenium
Zinc
Formaldehyde

< = Not Detected



Appendix A-2b

Unit 2 Stack Emissions
Montgomery County RRF
Dickerson, MD

October 2008 October 2009 October 2010 August 2011
Run1l Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3 Run1l Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 8.51E-11 3.78E-11 7.54E-11 1.21E-10 4.99E-11 2.31E-11 3.92E-11 3.13E-10 5.73E-11 1.11E-11 1.94E-09 1.12E-10
1,2,3,7,8-PeCDD 2.74E-10 1.02E-10 1.94E-10 2.72E-10 1.54E-10 5.54E-11 9.49E-11 7.92E-10 7.39E-11 7.08E-11 3.63E-09 3.38E-10
1,2,3,4,7,8-HxCDD 2.26E-10 7.29E-11 1.57E-10 1.99E-10 1.54E-10 7.02E-11 6.17E-11 5.62E-10 4.23E-11 6.68E-11 1.94E-09 2.00E-10
1,2,3,6,7,8-HxCDD 4.64E-10 2.12E-10 2.65E-10 3.73E-10 3.28E-10 1.72E-10 2.09E-10 6.66E-10 1.98E-10 2.47E-10 2.75E-09 3.31E-10
1,2,3,7,8,9-HxCDD 3.88E-10 1.29E-10 1.32E-10 2.63E-10 2.45E-10 1.03E-10 1.19E-10 3.82E-10 7.97E-11 1.34E-10 3.49E-09 1.96E-10
1,2,3,4,6,7,8-HpCDD 5.03E-09 1.50E-09 1.52E-09 2.87E-09 2.48E-09 1.27E-09 1.05E-09 2.02E-09 9.61E-10 1.54E-09 1.88E-08 1.37E-09
OCDD 1.97E-08 2.70E-09 3.46E-09 6.44E-09 5.22E-09 2.30E-09 1.92E-09 1.63E-09 1.50E-09 2.10E-09 3.92E-08 1.48E-09
2,3,7,8-TCDF 3.51E-10 2.22E-10 1.82E-10 5.70E-10 3.38E-10 1.19E-10 1.39E-10 3.65E-10 8.22E-11 9.91E-11 9.30E-09 2.00E-10
1,2,3,7,8-PeCDF 6.20E-10 2.83E-10 2.46E-10 1.03E-09 5.61E-10 1.50E-10 1.86E-10 3.55E-10 2.01E-10 1.30E-10 1.68E-08 2.21E-10
2,3,4,7,8-PeCDF 7.28E-10 3.50E-10 3.00E-10 1.02E-09 5.61E-10 2.19E-10 2.41E-10 4.70E-10 2.86E-10 2.02E-10 1.19E-08 2.81E-10
1,2,3,4,7,8-HxCDF 8.67E-10 3.01E-10 2.74E-10 1.17E-09 6.21E-10 1.69E-10 2.17E-10 3.86E-10 2.05E-10 1.75E-10 1.48E-08 2.64E-10
1,2,3,6,7,8-HXxCDF 1.02E-09 3.20E-10 2.86E-10 1.24E-09 6.60E-10 1.81E-10 1.92E-10 3.46E-10 2.20E-10 1.72E-10 1.63E-08 2.60E-10
2,3,4,6,7,8-HxCDF 1.28E-09 3.41E-10 2.95E-10 1.04E-09 6.33E-10 2.06E-10 2.11E-10 2.85E-10 2.59E-10 2.25E-10 1.19E-08 2.50E-10
1,2,3,7,8,9-HxCDF 3.89E-10 1.16E-10 8.71E-11 3.26E-10 1.99E-10 4.68E-11 5.79E-11 7.12E-11 5.95E-11 1.19E-11 7.38E-11 1.36E-11
1,2,3,4,6,7,8-HpCDF 4.97E-09 8.95E-10 9.07E-10 3.14E-09 2.12E-09 5.79E-10 4.21E-10 7.00E-10 4.78E-10 4.67E-10 3.84E-08 6.41E-10
1,2,3,4,7,8,9-HpCDF 1.59E-09 1.70E-10 2.20E-10 6.39E-10 5.08E-10 1.61E-11 8.39E-11 1.02E-10 9.69E-11 1.03E-10 7.95E-09 1.24E-10
OCDF 1.11E-08 6.07E-10 1.22E-09 2.45E-09 1.84E-09 3.53E-10 1.16E-10 1.42E-10 1.84E-10 3.21E-10 2.28E-08 4.04E-10
PAHs
Acenaphthene 2.27E-07 5.91E-07 4.96E-07
Acenaphthylene 7.09E-08 1.50E-07 1.13E-07
[Anthracene 9.96E-08 2.26E-07 2.00E-07
Benzo(a)anthracene 8.18E-07 2.93E-08 7.07E-07
Benzo(a)pyrene 2.22E-07 1.11E-07 2.05E-07
Benzo(b)fluoranthene 7.85E-07 1.04E-07 9.01E-07
Benzo(g,h,i)perylene 2.63E-06 1.68E-06 2.51E-06
Benzo(k)fluoranthene 3.49E-07 4.00E-08 3.48E-07
Chrysene 1.22E-06 7.92E-08 1.06E-06
Dibenzo(a,h)anthracene 5.02E-08 4.97E-08 4.98E-08
Fluoranthene 1.55E-06 2.13E-06 1.69E-06
Fluorene 7.85E-07 1.39E-06 1.20E-06
Indeno(1,2,3-cd)pyrene 3.76E-07 2.11E-07 3.24E-07
2-Methylnaphthalene 2.37E-06 4.08E-06 3.38E-06
Naphthathalene 1.02E-05 1.14E-05 9.71E-06
Phenanthrene 3.07E-06 5.92E-06 4.68E-06
Pyrene 1.79E-06 2.28E-06 1.54E-06
Total PCBs
Acid Gasses
Hydrogen Chloride 1.10E+00 9.29E-01 1.14E+00 7.74E-01 5.43E-01 6.72E-01 7.48E-01 7.85E-01 7.12E-01 1.05E+00 7.76E-01 7.11E-01
Additional Hydrogen Chloride (8/2012)
Hydrogen Fluoride (as Total Fluoride) 5.12E-03 5.10E-03 5.08E-03 5.17E-03 5.17E-03 5.04E-03 4.99E-03 5.03E-03 5.08E-03 9.75E-03 4.93E-03 4.98E-03
Sulfuric Acid 5.28E-03 5.52E-03 5.27E-03 3.50E-03 3.11E-03 3.31E-03 7.28E-03 7.21E-03 1.94E-02 9.75E-03 5.85E-03 6.21E-03
Metals
Antimony
Arsenic 5.01E-06 7.21E-06 5.01E-06 1.56E-05 4.54E-05 4.74E-05 3.64E-05 2.99E-05 2.96E-05 1.71E-05 6.55E-06 7.57E-06
Beryllium 1.25E-06 1.21E-06 1.26E-06 1.24E-06 1.23E-06 1.24E-06 1.26E-06 1.25E-06 1.26E-06 1.21E-06 1.24E-06 1.23E-06
Cadmium 8.30E-06 1.04E-05 5.47E-06 2.37E-05 4.56E-05 4.86E-05 5.76E-05 4.65E-05 4.79E-05 1.50E-05 8.76E-06 1.12E-05
Chromium (total) 3.78E-05 7.30E-05 3.40E-05 1.64E-05 4.18E-05 3.69E-05 7.09E-05 1.14E-04 6.48E-05 1.64E-04 4.96E-06 4.93E-06
Hexavalent Chromium
Cobalt
Copper
Lead 2.68E-05 5.36E-05 1.58E-05 3.04E-04 7.77E-04 7.40E-04 7.45E-04 7.17E-04 7.94E-04 2.36E-04 1.41E-04 1.71E-04
Manganese
Mercury 4.36E-04 4.76E-04 4.27E-04 4.06E-04 8.74E-05 1.49E-04 4.10E-04 4.22E-04 4.07E-04 7.47E-04 6.25E-04 6.39E-04
Mercury extra runs 8/2012
Nickel 4.38E-05 4.35E-05 1.85E-05 3.18E-05 3.65E-05 8.20E-05 4.60E-05 1.99E-05 8.76E-05 6.68E-05 4.96E-06 4.71E-05
Selenium
Zinc
Formaldehyde

< = Not Detected




Appendix A-2b

Unit 2 Stack Emissions
Montgomery County RRF
Dickerson, MD

August 2012 August 2013
Run1l Run 2 Run3 Run1 Run2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent gls gls gls gls gls gls
Dioxins/Furans
2,3,7,8-TCDD 2.11E-11 < 7.13E-11 2.63E-11 <| 6.25E-11 4.42E-11 1.85E-11
1,2,3,7,8-PeCDD 2.73E-11 <| 2.57E-10 2.44E-11 <| 2.52E-10 1.66E-10 4.03E-11
1,2,3,4,7,8-HxCDD 2.21E-11 < 1.53E-10 1.95E-11 <| 1.45E-10 1.49E-10 3.72E-11
1,2,3,6,7,8-HxCDD 3.32E-11 3.39E-10 3.34E-11 6.01E-10 2.63E-10 7.27E-11
1,2,3,7,8,9-HxCDD 2.28E-11 < 2.71E-10 3.63E-11 1.42E-10 2.36E-10 5.73E-11
1,2,3,4,6,7,8-HpCDD 2.70E-10 2.09E-09 2.80E-10 1.16E-09 2.10E-09 4.36E-10
OCDD 5.82E-10 4.89E-09 7.13E-10 8.58E-10 4.02E-09 7.51E-10
2,3,7,8-TCDF 4.32E-11 3.33E-10 1.87E-11 <| 2.33E-10 3.21E-10 1.01E-10
1,2,3,7,8-PeCDF 4.82E-11 6.45E-10 3.08E-11 1.31E-10 5.80E-10 1.44E-10
2,3,4,7,8-PeCDF 4.35E-11 6.46E-10 2.62E-11 3.18E-10 6.75E-10 1.35E-10
1,2,3,4,7,8-HxCDF 5.16E-11 8.78E-10 1.82E-11 1.30E-10 7.13E-10 1.36E-10
1,2,3,6,7,8-HXxCDF 5.75E-11 1.05E-09 2.30E-11 1.14E-10 7.61E-10 1.39E-10
2,3,4,6,7,8-HxCDF 4.92E-11 8.17E-10 2.59E-11 9.39E-11 6.41E-10 1.09E-10
1,2,3,7,8,9-HxCDF 1.79E-11 <| 2.18E-11 1.84E-11 <| 1.46E-11 1.92E-11 1.27E-11
1,2,3,4,6,7,8-HpCDF 1.35E-10 3.08E-09 7.90E-11 1.73E-10 2.03E-09 3.02E-10
1,2,3,4,7,8,9-HpCDF 1.44E-11 <| 5.70E-10 2.46E-11 <| 2.17E-11 3.36E-10 3.82E-11
OCDF 6.30E-11 1.93E-09 3.39E-11 5.93E-11 8.57E-10 1.03E-10
PAHs
Acenaphthene 4.38E-07 3.30E-07 3.19E-07
Acenaphthylene 1.50E-05 3.55E-07 7.87E-07
[Anthracene 6.24E-06 2.36E-07 4.80E-07
Benzo(a)anthracene 1.24E-06 1.11E-08 9.15E-08
Benzo(a)pyrene 1.51E-07 6.67E-09 1.43E-07
Benzo(b)fluoranthene 3.89E-07 3.51E-08 3.80E-07
Benzo(g,h,i)perylene 1.59E-07 2.12E-07 1.99E-06
Benzo(k)fluoranthene 3.40E-07 1.38E-08 5.51E-08
Chrysene 1.89E-06 4.82E-08 1.57E-07
Dibenzo(a,h)anthracene 1.32E-08 2.49E-09 2.00E-09
Fluoranthene 3.99E-05 8.74E-07 3.00E-06
Fluorene 4.86E-06 1.07E-06 1.03E-06
Indeno(1,2,3-cd)pyrene 7.29E-08 4.25E-08 3.31E-07
2-Methylnaphthalene 2.06E-06 1.95E-06 1.91E-06
Naphthathalene 1.17E-05 8.43E-06 8.27E-06
Phenanthrene 6.28E-05 2.21E-06 5.56E-06
Pyrene 3.42E-05 5.62E-07 2.98E-06
Total PCBs
Acid Gasses
Hydrogen Chloride 9.66E-01 9.78E-01 9.29E-01 5.78E-01 6.94E-01 3.15E-01
Additional Hydrogen Chloride (8/2012) 9.75E-01 9.95E-01 9.68E-01
Hydrogen Fluoride (as Total Fluoride) 1.66E-02 8.20E-03 1.37E-02 5.15E-03 5.05E-03 5.15E-03
Sulfuric Acid 4.84E-03 5.63E-03 5.33E-03 <| 1.92E-03 1.95E-03 2.05E-03
Metals
Antimony
Arsenic 7.37E-06 1.06E-05 7.18E-06 8.76E-06 5.04E-06 8.13E-06
Beryllium 1.29E-06 < 1.27E-06 1.30E-06 <] 1.27E-06 1.26E-06 1.29E-06
Cadmium 1.81E-05 1.75E-05 1.20E-05 7.43E-06 1.13E-05 5.34E-06
Chromium (total) 2.96E-05 3.12E-05 5.03E-05 6.77E-05 3.12E-05 4.54E-05
Hexavalent Chromium
Cobalt
Copper
Lead 3.04E-04 3.19E-04 1.93E-04 1.30E-04 1.23E-04 7.18E-05
Manganese
Mercury 2.76E-04 2.97E-04 3.45E-04 1.95E-04 2.42E-04 2.55E-04
Mercury extra runs 8/2012 3.84E-04 7.40E-04 4.23E-04
Nickel 6.29E-05 7.70E-05 5.23E-05 1.29E-04 3.98E-05 6.34E-05
Selenium
Zinc
Formaldehyde

< = Not Detected




Appendix A-3b

Unit 3 Stack Emissions
Montgomery County RRF
Dickerson, MD

July/August 1995

December 1995

February 1996

April/May 1996

Run1 Run 2 Run3 Run1 Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3

Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s
Dioxins/Furans
2,3,7,8-TCDD 7.78E-11 2.88E-11 4.29E-11 5.24E-10 < 4.32E-11 < 4.35E-11 < 5.99E-11 <
1,2,3,7,8-PeCDD 1.74E-10 9.89E-11 2.18E-10 1.75E-09 <| 5.17E-11 < 435E-11 <| 6.87E-11 <
1,2,3,4,7,8-HxCDD 1.31E-10 9.03E-11 2.28E-10 4.37E-09 < 6.06E-11 < 6.07E-11 < 8.58E-11 <
1,2,3,6,7,8-HxCDD 2.54E-10 1.91E-10 3.00E-10 350E-09 <| 517E-11 < 8.70E-11 858E-11 <
1,2,3,7,8,9-HxCDD 3.98E-10 2.84E-10 4.98E-10 3.50E-09 < 5.17E-11 < 8.70E-11 8.58E-11 <
1,2,3,4,6,7,8-HpCDD 2.10E-09 1.41E-09 2.83E-09 473E-09 <| 8.64E-10 8.70E-10 5.99E-10
OCDD 4.97E-09 3.39E-09 7.71E-09 2.10E-08 <| 104E-09 < 357E-09 1.11E-09
2,3,7,8-TCDF 2.01E-10 1.37E-10 1.99E-10 8.74E-10 6.90E-11  <| 8.70E-11 7.70E-11
1,2,3,7,8-PeCDF 3.93E-10 2.29E-10 3.32E-10 7.88E-10 < 3.46E-11 < 5.21E-11 < 5.15E-11 <
2,3,4,7,8-PeCDF 4.44E-10 3.22E-10 5.01E-10 7.88E-10 <| 864E-11 < 870E-11 <| 1.71E-10
1,2,3,4,7,8-HxCDF 1.21E-09 8.38E-10 1.62E-09 2.62E-09 < 2.59E-10 1.74E-10 < 1.71E-10
1,2,3,6,7,8-HXCDF 5.36E-10 3.35E-10 6.72E-10 1.75E-09 <| 8.64E-11 8.70E-11 7.70E-11
2,3,4,6,7,8-HxCDF 8.64E-10 5.71E-10 1.05E-09 2.62E-09 < 1.73E-10 1.74E-10 1.71E-10 <
1,2,3,7,8,9-HXCDF 8.83E-11 4.51E-11 6.18E-11 262E-09 <| 432E-11 < 521E-11 <| 6.87E-11 <
1,2,3,4,6,7,8-HpCDF 2.05E-09 1.24E-09 2.91E-09 131E-09 <| 259E-10 <[ 261E-10 <| 257E-10 <
1,2,3,4,7,8,9-HpCDF 3.25E-10 2.95E-10 5.03E-10 5.24E-09 <| 517E-11 < 521E-11 <| 6.87E-11 <
OCDF 1.66E-09 1.18E-09 2.17E-09 3.24E-08 <| 8.64E-11 < 2.61E-10 < 1.71E-10
PAHs
Acenaphthene 129E-05 <[ 121E-04 < 1.03E-05 < 144E-05 <| 154E-05 <| 3.52E-06 <
Acenaphthylene 6.98E-06 <| 6.51E-06 < 5.61E-06 <| 7.69E-06 < 8.27E-06 <| 5.83E-06 <
Anthracene 7.14E-06 <| 6.60E-06 < 5.80E-06 < 1.05E-05 < 111E-05 <| 3.18E-06 <
Benzo(a)anthracene 6.02E-06 <| 5.48E-06 <| 4.81E-06 <| 4.57E-06 <| 479E-06 <| 4.38E-06 <
Benzo(a)pyrene 6.63E-06 <| 6.17E-06 < 5.52E-06 <| 3.45E-06 < 3.30E-06 < 4.55E-06
Benzo(b)fluoranthene 6.27E-06 <| 5.82E-06 < 5.25E-06 <| 3.20E-06 < 3.05E-06 <| 3.09E-06
Benzo(g,h,i)perylene 7.85E-06 <|  7.30E-06 < 6.59E-06 <| 3.28E-06 < 3.21E-06 <| 4.46E-06
Benzo(k)fluoranthene 6.45E-06 <|  6.00E-06 < 5.43E-06 <| 3.45E-06 < 3.30E-06 <| 3.94E-06
Chrysene 6.63E-06 <| 6.00E-06 <[ 534E-06 < 484E-06 <| 5.13E-06 <[ 2.14E-06
Dibenzo(a,h)anthracene 7.94E-06 < 7.30E-06 <| 6.59E-06 @< 406E-06 <| 392E-06 <| 4.11E-06
Fluoranthene 6.19E-06 <| 573E-06 <[ 499E-06 < 8.38E-06 <| 878E-06 <[ 352E-06 <
Fluorene 107E-05 <| 9.99E-06 <| 856E-06 < 123E-05 <| 1.34E-05 <[ 9.00E-06
Indeno(1,2,3-cd)pyrene 750E-06 <| 6.96E-06 <| 6.24E-06 < 2.94E-06 <| 2.78E-06 <| 3.34E-06
2-Methylnaphthalene 119E-05 <| 1.09E-05 < 9.89E-06 < 950E-06 <| 111E-05 <[ 1.02E-05 <
Naphthathalene 3.96E-05 3.49E-05 2.58E-05 6.58E-05 7.37E-05 8.10E-05
Phenanthrene 151E-05 651E-06 <| 5.70E-06 < 1.01E-05 1.06E-05 <| 5.57E-06
Pyrene 5.85E-06 <| 530E-06 <[ 473E-06 < 6.05E-06 <| 6.35E-06 <| 3.43E-06
Total PCBs 3.31E-04 3.84E-04 2.99E-04 8.46E-05 5.88E-05 7.55E-05
Acid Gasses
Hydrogen Chloride
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid
Metals
Antimony 133E-05 <| 5.14E-06 133E-05 < 9.66E-05 9.50E-05 1.04E-04
Arsenic 7.81E-06 < 1.74E-05 < 1.77E-05 <|
Beryllium 443E-06 <| 1.66E-06 443E-06 < 469E-06 <| 473E-06 <| 4.59E-06 453E-06 <| 453E-06 <[ 456E-06 <
Cadmium 443E-06 <| 436E-06 <| 443E-06 <
Chromium (total) 1.10E-05 5.80E-06 133E-05 < 1.88E-04 1.86E-04 1.93E-04
Hexavalent Chromium 5.29E-06 4.91E-06 4.16E-06
Cobalt 443E-06 <| 4.36E-06 <[ 443E-06 <
Copper 4.79E-05 2.38E-05 2.60E-05 3.00E-05 2.58E-05 2.78E-05
Lead 8.86E-06 <| 1.35E-03 8.86E-06 <
Manganese
Mercury 3.49E-04 3.05E-04 1.02E-03 1.07E-03 1.31E-03 1.27E-03 1.66E-03 1.56E-03 1.49E-03 5.75E-05 4.59E-05 5.42E-05
Nickel 1.65E-05 131E-05 <[ 133E-05 <
Selenium 2.19E-05 9.29E-06 2.99E-05 1.02E-04 1.01E-04 1.10E-04
Zinc 5.80E-04 3.11E-04 2.47E-04
Formaldehyde

< = Not Detected



Appendix A-3a
Unit 3 Stack Emissions Summary Statistics
Montgomery County RRF
Dickerson, MD

Chemical Units Minimum Maximum Minimum Maximum Detection
Concentration Concentration Non-Detect Non-Detect Frequency

Dioxin/Furans

2,3,7,8-TCDD gls 1.12E-11 6.26E-10 1.12E-11 5.24E-10 25/64
1,2,3,7,8-PeCDD gls 3.98E-11 1.98E-09 2.28E-11 1.75E-09 48/64
1,2,3,4,7,8-HxCDD gls 3.77E-11 1.15E-09 1.78E-11 4.37E-09 47/64
1,2,3,6,7,8-HxCDD gls 5.69E-11 2.22E-09 5.17E-11 3.50E-09 54/64
1,2,3,7,8,9-HxCDD gls 3.21E-11 1.65E-09 1.43E-11 3.50E-09 46/64
1,2,3,4,6,7,8-HpCDD gls 3.01E-10 2.30E-08 5.91E-10 4.73E-09 61/64
OCDD gls 4.67E-10 1.40E-07 5.91E-10 2.10E-08 58/64
2,3,7,8-TCDF gls 3.25E-11 4.38E-09 6.90E-11 2.40E-10 55/64
1,2,3,7,8-PeCDF gls 4.19E-11 8.82E-09 3.46E-11 7.88E-10 55/64
2,3,4,7,8-PeCDF gls 6.24E-11 8.37E-09 8.43E-11 7.88E-10 57/64
1,2,3,4,7,8-HXCDF gls 5.43E-11 2.07E-08 1.69E-10 2.62E-09 59/64
1,2,3,6,7,8-HxCDF gls 4.04E-11 9.22E-09 1.59E-10 1.75E-09 59/64
2,3,4,6,7,8-HXCDF gls 4.81E-11 5.45E-09 6.44E-11 2.62E-09 59/64
1,2,3,7,8,9-HxCDF gls 2.34E-11 3.18E-09 4.58E-12 2.62E-09 33/64
1,2,3,4,6,7,8-HpCDF gls 1.10E-10 3.33E-08 1.73E-10 5.65E-09 55/64
1,2,3,4,7,8,9-HpCDF gls 1.90E-11 2.29E-08 1.46E-11 5.24E-09 44/64
OCDF gls 4.86E-11 2.36E-07 7.99E-11 3.24E-08 50/64
PAHs

Acenaphthene gls 3.20E-08 1.09E-06 3.52E-06 1.21E-04 9/15
Acenaphthylene als 2.67E-08 2.13E-06 5.61E-06 8.27E-06 9/15
Anthracene gls 4.13E-08 2.17E-07 3.18E-06 1.11E-05 9/15
Benzo(a)anthracene als 2.72E-08 1.06E-07 6.60E-08 6.02E-06 11/18
Benzo(a)pyrene gls 3.69E-08 4.55E-06 7.11E-08 6.63E-06 10/18
Benzo(b)fluoranthene als 5.97E-08 3.09E-06 4.32E-07 6.27E-06 12/18
Benzo(g,h,i)perylene gls 4.97E-07 4.46E-06 3.21E-06 7.85E-06 10/15
Benzo(k)fluoranthene g/s 1.28E-08 1.31E-05 3.30E-06 6.60E-06 12/18
Chrysene gls 5.10E-08 2.26E-04 4.84E-06 9.01E-05 12/18
Dibenzo(a,h)anthracene g/s 1.39E-08 4.11E-06 4.91E-08 7.94E-06 2/18
Fluoranthene gls 5.44E-07 2.17E-06 3.52E-06 8.78E-06 9/15
Fluorene gls 2.76E-07 9.00E-06 8.56E-06 1.34E-05 10/15
Indeno(1,2,3-cd)pyrene gls 8.26E-08 3.34E-06 4.69E-07 7.50E-06 12/18
Methylnaphthalene, 2- gls 4.41E-07 5.30E-05 9.50E-06 1.19E-05 9/15
Naphthalene gls 5.02E-06 8.10E-05 - - 15/15
Phenanthrene gls 6.15E-07 1.51E-05 5.70E-06 1.06E-05 12/15
Pyrene gls 8.71E-07 5.49E-06 4.73E-06 6.35E-06 10/15




Appendix A-3a

Unit 3 Stack Emissions Summary Statistics

Montgomery County RRF
Dickerson, MD

Chemical Units Minimum Maximum Minimum Maximum Detection
Concentration Concentration Non-Detect Non-Detect Frequency

Total PCBs gls 9.21E-07 3.84E-04 1.10E-06 1.30E-06 13/15
Acid Gasses
Hydrogen Chloride afs 2.66E-01 1.15E+00 - - 38/38
Hydrogen Fluoride (as Total Fluoride) (IS 7.89E-03 1.95E-02 4.88E-03 7.18E-02 5/36
Sulfuric Acid gls 1.97E-03 1.64E-01 1.61E-03 5.36E-03 27135
Metals
Antimony gls 5.14E-06 1.04E-04 1.33E-05 1.33E-05 13/15
Arsenic gls 6.98E-06 8.93E-05 4.75E-06 1.77E-05 27141
Beryllium gls 1.31E-06 4.59E-06 1.19E-06 4.73E-06 3/65
Cadmium gls 4.90E-06 7.06E-05 4.36E-06 4.43E-06 38/41
Chromium total gls 5.80E-06 2.15E-04 4.64E-06 2.15E-05 53/59
Chromium +6 gls 4.16E-06 5.29E-06 - - 313
Cobalt gls - - 4.36E-06 4.43E-06 0/3
Copper afs 2.38E-05 4.47E-04 - - 12/12
Lead gls 2.65E-05 1.04E-03 8.86E-06 8.86E-06 38/41
Manganese gls 1.30E-05 9.29E-05 - - 313
Mercury as HgClI2 als 4.59E-05 1.66E-03 1.52E-05 1.52E-05 67/68
Nickel gls 6.50E-06 2.75E-04 1.31E-05 1.33E-05 39/41
Selenium gls 9.29E-06 1.10E-04 1.49E-05 2.03E-05 6/12
Zinc gfs 2.47E-04 5.80E-04 - - 3/3
Aldehyde Ketones
Formaldehyde g/s 4.99E-04 2.00E-03 - - 3/3




Appendix A-3b

Unit 3 Stack Emissions
Montgomery County RRF
Dickerson, MD

August 1996 February 1997 November 1997 August 1998
Run1 Run 2 Run3 Run1 Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s
Dioxins/Furans
2,3,7,8-TCDD 7.59E-11 6.06E-11 < 5.70E-11 3.27E-11 9.61E-11 2.24E-11 6.27E-11 2.36E-11 < 3.60E-11
1,2,3,7,8-PeCDD 8.43E-11 8.66E-11  <| 8.13E-11 7.61E-11 4.43E-10 3.98E-11 2.60E-10 9.94E-11 1.90E-10
1,2,3,4,7,8-HxCDD 8.43E-11 8.66E-11 < 1.63E-10 1.14E-10 1.11E-09 3.90E-11 6.13E-10 1.57E-10 7.30E-10
1,2,3,6,7,8-HxCDD 843E-11 <| 866E-11 <[ 163E-10 <| 2.21E-10 1.26E-09 7.80E-11 1.17E-09 2.06E-10 1.10E-09
1,2,3,7,8,9-HxCDD 8.43E-11 < 8.66E-11 3.25E-10 <| 1.45E-10 8.87E-10 5.89E-11 7.44E-10 1.38E-10 6.30E-10
1,2,3,4,6,7,8-HpCDD 591E-10 <| 4.33E-10 146E-09 <| 1.29E-09 9.61E-09 3.65E-10 1.34E-08 2.56E-09 2.30E-08
OCDD 7.59E-10 <| 6.06E-10 1.95E-09 <| 4.64E-09 3.69E-08 1.16E-09 5.19E-08 1.18E-08 1.40E-07
2,3,7,8-TCDF 843E-11 <| 866E-11 <[ 813E-11 <] 1.45E-10 7.32E-10 8.30E-11 2.10E-10 6.56E-11 1.40E-10
1,2,3,7,8-PeCDF 8.43E-11 6.06E-11 < 1.63E-10 <| 2.21E-10 3.62E-09 9.96E-11 3.77E-10 1.87E-10 4.11E-10
2,3,4,7,8-PeCDF 843E-11  <| 8.66E-11 2.44E-10 <| 2.06E-10 1.70E-09 8.30E-11 7.12E-10 2.26E-10 6.80E-10
1,2,3,4,7,8-HXCDF 2.53E-10 8.66E-11 488E-10 <| 3.20E-10 2.07E-08 1.24E-10 1.34E-09 5.97E-10 1.90E-09
1,2,3,6,7,8-HXCDF 8.44E-11 7.81E-11 244E-10 <| 2.82E-10 5.32E-09 9.13E-11 1.42E-09 4.23E-10 1.70E-09
2,3,4,6,7,8-HXCDF 1.69E-10 1.73E-10 3.256-10 <] 2.82E-10 2.73E-09 8.30E-11 2.68E-09 4.89E-10 4.01E-09
1,2,3,7,8,9-HXCDF 843E-11 <| 6.06E-11 <[ 570E-11 9.90E-11 3.18E-09 3.73E-11 1.26E-09 2.06E-10 1.40E-09
1,2,3,4,6,7,8-HpCDF 2.53E-10 173E-10 < 7.32E-10 <] 1.37E-09 3.33E-08 3.40E-10 1.01E-08 2.56E-09 2.20E-08
1,2,3,4,7,8,9-HpCDF 843E-11  <| 7.80E-11 <[ 4.88E-11 2.13E-10 2.29E-08 8.13E-11 2.94E-09 5.12E-10 2.90E-09
OCDF 8.43E-11 8.66E-11 < 2.44E-10 <| 1.07E-09 2.36E-07 5.15E-10 9.20E-09 4.71E-09 2.40E-08
PAHs
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene 7.81E-08 9.85E-08 6.60E-08 <
Benzo(a)pyrene 7.11E-08 7.12E-08 7.21E-08 <
Benzo(b)fluoranthene 1.18E-06 1.66E-06 4.32E-07 <
Benzo(g,h,i)perylene
Benzo(k)fluoranthene 8.28E-06 1.31E-05 6.60E-06 <
Chrysene 1.65E-04 2.26E-04 9.01E-05 <
Dibenzo(a,h)anthracene 5.33E-08 5.34E-08 541E-08 <
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene 8.06E-07 1.55E-06 4.69E-07 <
2-Methylnaphthalene
Naphthathalene
Phenanthrene
Pyrene
Total PCBs 1.06E-06 9.21E-07 1.06E-06 1.10E-06 130E-06 <| 1.46E-06 1.97E-05 1.59E-05 1.44E-05
Acid Gasses
Hydrogen Chloride
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid
Metals
Antimony 4.08E-05 4.75E-05 6.30E-05 2.26E-05 2.51E-05 3.30E-05 2.47E-05 1.73E-05 3.12E-05
Arsenic
Beryllium 4.36E-06 <| 4.20E-06 <| 423E-06 <| 1.52E-06 1.50E-06 1.50E-06 1.49E-06 2.00E-06 <| 2.03E-06
Cadmium
Chromium (total) 2.10E-05 1.98E-05 7.06E-06 5.38E-05 4.99E-05 4.07E-05 7.07E-06 2.15E-05 4.64E-06 <
Hexavalent Chromium
Cobalt
Copper 1.17E-04 1.23E-04 4.47E-04 5.47E-05 1.12E-04 6.39E-05
Lead
Manganese
Mercury 1.55E-04 2.60E-04 1.42E-04 1.89E-04 2.07E-04 1.97E-04 1.15E-04 1.44E-04 1.15E-04
Nickel
Selenium 1.52E-05 1.50E-05 1.59E-05 1.49E-05 2.00E-05 <| 2.03E-05
Zinc
Formaldehyde

< = Not Detected



Appendix A-3b

Unit 3 Stack Emissions
Montgomery County RRF
Dickerson, MD

November 1998 November 1999 November 2000 November 2001
Run1 Run 2 Run3 Run1 Run 2 Run3 Run1 Run2 Run3 Run1 Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s
Dioxins/Furans
2,3,7,8-TCDD 2.74E-10 1.23E-10 1.12E-10 1.02E-10 8.19E-11 < 1.61E-11 6.26E-10 3.13E-11 2.15E-10 3.13E-11 4.75E-11 4.71E-11
1,2,3,7,8-PeCDD 1.43E-10 6.30E-11 1.06E-10 1.25E-10 5.38E-11 4.03E-11 1.98E-09 1.93E-10 3.77E-10 1.21E-10 2.12E-10 1.26E-10
1,2,3,4,7,8-HxCDD 1.30E-10 4.55E-11 1.76E-10 9.90E-11 1.10E-10 < 3.77E-11 1.15E-09 2.48E-10 1.51E-10 1.18E-10 2.25E-10 1.36E-10
1,2,3,6,7,8-HxCDD 8.07E-11 7.20E-11 2.64E-10 3.18E-10 1.19E-10 <[ 152E-10 2.22E-09 4.86E-10 2.94E-10 4.36E-10 6.37E-10 4.76E-10
1,2,3,7,8,9-HxCDD 1.96E-10 < 9.74E-11 3.62E-10 1.74E-10 1.01E-10 < 1.43E-11 1.65E-09 2.79E-10 1.80E-10 2.13E-10 4.06E-10 2.28E-10
1,2,3,4,6,7,8-HpCDD 6.25E-10 4.68E-10 2.64E-09 1.56E-09 5.31E-10 6.64E-10 9.84E-09 2.93E-09 1.01E-09 2.66E-09 4.31E-09 2.96E-09
OCDD 8.35E-10 7.34E-10 4.78E-09 1.99E-09 5.91E-10 <[ 8.95E-10 1.98E-08 8.39E-09 1.55E-09 3.99E-09 5.73E-09 4.31E-09
2,3,7,8-TCDF 2.48E-10 1.90E-10 2.89E-10 3.43E-10 1.75E-10 1.22E-10 4.38E-09 6.84E-10 1.32E-09 2.73E-10 4.07E-10 3.08E-10
1,2,3,7,8-PeCDF 1.43E-10 < 1.05E-10 2.77€-10 4.05E-10 1.52E-10 9.89E-11 8.82E-09 1.55E-09 1.92E-09 4.48E-10 9.09E-10 5.84E-10
2,3,4,7,8-PeCDF 1.69E-10 1.27E-10 4.15E-10 6.63E-10 2.03E-10 1.33E-10 8.37E-09 1.37E-09 1.50E-09 5.30E-10 9.87E-10 6.29E-10
1,2,3,4,7,8-HxCDF 2.74E-10 2.53E-10 1.76E-09 3.46E-10 1.11E-10 8.59E-11 7.99E-09 1.46E-09 1.06E-09 4.49E-10 1.25E-09 5.62E-10
1,2,3,6,7,8-HXCDF 1.00E-10 1.16E-10 6.56E-10 3.92E-10 1.20E-10 9.63E-11 9.22E-09 1.80E-09 1.19E-09 5.12E-10 1.37E-09 6.20E-10
2,3,4,6,7,8-HxCDF 2.48E-10 1.03E-10 8.95E-10 3.46E-10 9.73E-11 1.01E-10 5.45E-09 1.08E-09 5.60E-10 4.32E-10 1.22E-09 4.75E-10
1,2,3,7,8,9-HXCDF 8.07E-11  <| 3.16E-11 <[ 7.42E-11 2.94E-10 154E-11 <[ 2.34E-11 1.47E-09 3.99E-10 1.44E-10 1.20E-10 3.32E-10 1.39E-10
1,2,3,4,6,7,8-HpCDF 6.52E-10 < 4.18E-10 < 5.65E-09 <| 8.37E-10 1.96E-10 2.00E-10 1.45E-08 3.52E-09 1.17E-09 1.28E-09 5.93E-09 1.59E-09
1,2,3,4,7,8,9-HpCDF 182E-10 <[ 6.07E-11 < 7.28E-10 1.07E-10 5.76E-11 <[ 3.38E-11 1.48E-09 7.33E-10 1.19E-10 2.05E-10 6.87E-10 2.41E-10
OCDF 5.34E-10 2.78E-10 2.39E-09 2.93E-10 7.99E-11 <[ 8.85E-11 3.31E-09 3.43E-09 2.69E-10 5.13E-10 1.85E-09 6.12E-10
PAHs
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthathalene
Phenanthrene
Pyrene
Total PCBs
Acid Gasses
Hydrogen Chloride 7.80E-01 7.80E-01
Hydrogen Fluoride (as Total Fluoride)
Sulfuric Acid
Metals
[Antimony
Arsenic 1.32E-05 1.31E-05 <
Beryllium 273E-06 <| 272E-06 <| 272E-06 <| 2.66E-06 2.63E-06 <[ 263E-06 2.28E-06 <| 228E-06 <| 228E-06 <| 1.32E-06 131E-06 <
Cadmium 7.90E-06 7.57E-06
Chromium (total) 6.00E-05 9.70E-05 9.22E-05 2.15E-04 9.77E-05 9.88E-05 3.01E-05 1.36E-05
Hexavalent Chromium
Cobalt
Copper
Lead 4.50E-05 2.65E-05
Manganese 1.30E-05 1.36E-05 9.29E-05
Mercury 8.82E-04 8.82E-04 8.82E-04 4.62E-04 4.51E-04 4.67E-04 7.86E-04 8.66E-04 5.67E-04 3.50E-04 3.26E-04
Nickel 5.46E-05 4.50E-05
Selenium
Zinc
Formaldehyde 2.00E-03 9.54E-04 4.99E-04

< = Not Detected




Appendix A-3b

Unit 3 Stack Emissions
Montgomery County RRF
Dickerson, MD

October 2002 October 2003 October 2004 November 2005
Run1 Run 2 Run 3 Run1 Run3 Run 4 Run1 Run 2 Run3 Run 1 Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s
Dioxins/Furans
2,3,7,8-TCDD 3.15E-11 2.82E-11 2.82E-11 1.14E-11 < 151E-11 2.05E-11 1.84E-11 < 2.07E-11 3.85E-11 5.09E-11 4.01E-11 < 4.07E-11 <
1,2,3,7,8-PeCDD 1.15E-10 7.89E-11 8.29E-11 6.44E-11  <| 9.70E-11 6.35E-11 8.04E-11 <[ 8.60E-11 8.69E-11 1.30E-10 8.73E-11 <[ 7.35E-11 <
1,2,3,4,7,8-HxCDD 1.19E-10 8.00E-11 6.54E-11 6.14E-11 < 8.88E-11 4.21E-11 6.36E-11 < 1.01E-10 8.45E-11 1.79E-10 1.35E-10 < 9.81E-11 <
1,2,3,6,7,8-HxCDD 4.05E-10 2.75E-10 2.35E-10 6.44E-11  <| 2.10E-10 9.34E-11 1.55E-10 2.14E-10 1.73E-10 4.23E-10 1.98E-10 2.05E-10
1,2,3,7,8,9-HxCDD 1.93E-10 1.32E-10 1.12E-10 5.70E-11 < 1.51E-10 3.91E-11 6.97E-11 < 1.30E-10 1.23E-10 2.74E-10 1.62E-10 < 1.09E-10 <
1,2,3,4,6,7,8-HpCDD 2.32E-09 1.69E-09 1.41E-09 6.28E-10 1.73E-09 5.68E-10 9.47E-10 1.28E-09 1.09E-09 2.82E-09 1.59E-09 1.54E-09
OCDD 2.53E-09 2.08E-09 1.70E-09 1.21E-09 3.40E-09 9.24E-10 1.45E-09 2.02E-09 2.01E-09 4.08E-09 1.84E-09 1.78E-09
2,3,7,8-TCDF 2.05E-10 1.88E-10 1.73E-10 4.17E-11 8.01E-11 4.14E-11 1.55E-10 1.27E-10 1.54E-10 2.19E-10 9.10E-11 <[ 6.44E-11
1,2,3,7,8-PeCDF 3.15E-10 2.95E-10 3.02E-10 6.44E-11 < 1.49E-10 6.29E-11 2.33E-10 2.09E-10 2.77E-10 3.60E-10 1.50E-10 1.41E-10
2,3,4,7,8-PeCDF 3.96E-10 3.66E-10 3.39E-10 6.74E-11 2.10E-10 7.02E-11 3.00E-10 3.53E-10 3.27E-10 4.67E-10 1.39E-10 <[ 150E-10
1,2,3,4,7,8-HxCDF 2.80E-10 2.49E-10 2.41E-10 6.70E-11 2.17E-10 7.45E-11 2.25E-10 3.46E-10 2.86E-10 4.35E-10 1.72E-10 1.69E-10 <
1,2,3,6,7,8-HXCDF 3.04E-10 2.60E-10 2.48E-10 7.01E-11 2.29E-10 7.19E-11 2.24E-10 3.89E-10 3.09E-10 3.84E-10 1.49E-10 1.20E-10
2,3,4,6,7,8-HxCDF 3.42E-10 2.96E-10 2.64E-10 6.44E-11 < 2.58E-10 7.99E-11 2.00E-10 3.87E-10 2.67E-10 3.82E-10 1.45E-10 1.78E-10
1,2,3,7,8,9-HXCDF 8.60E-12 5.08E-12 4.58E-12 174E-11 < 9.45E-11 1.42E-11 1.83E-11 <[ 8.69E-11 8.32E-11 6.54E-11 597E-11 <[ 383E-11 <
1,2,3,4,6,7,8-HpCDF 7.12E-10 5.79E-10 5.73E-10 2.10E-10 8.17E-10 2.34E-10 4.81E-10 9.84E-10 8.21E-10 1.02E-09 3.39E-10 3.85E-10
1,2,3,4,7,8,9-HpCDF 9.80E-11 9.00E-11 8.98E-11 192E-11 < 1.32E-10 1.46E-11 6.36E-11 <[ 1.12E-10 1.35E-10 1.38E-10 7.18E-11 <[ 6.67E-11 <
OCDF 2.15E-10 2.22E-10 2.29E-10 1.29E-10 < 4.67E-10 1.25E-10 1.79E-10 1.99E-10 4.26E-10 5.17E-10 2.15E-10 < 1.31E-10 <
PAHs
Acenaphthene 5.87E-08 5.21E-08 3.20E-08
Acenaphthylene 4.20E-08 5.40E-08 2.67E-08
Anthracene 7.55E-08 2.17E-07 4.13E-08
Benzo(a)anthracene 4.34E-08 1.06E-07 3.20E-08
Benzo(a)pyrene 1.45E-07 9.45E-08 6.21E-08
Benzo(b)fluoranthene 1.01E-07 1.93E-07 7.42E-08
Benzo(g,h,i)perylene 1.35E-06 7.39E-07 7.19E-07
Benzo(k)fluoranthene 2.56E-08 5.84E-08 1.92E-08
Chrysene 8.05E-08 1.92E-07 6.43E-08
Dibenzo(a,h)anthracene 5.09E-08 <| 1.39E-08 5.08E-08
Fluoranthene 1.05E-06 7.63E-07 5.44E-07
Fluorene 3.90E-07 3.35E-07 2.76E-07
Indeno(1,2,3-cd)pyrene 1.86E-07 1.42E-07 1.10E-07
2-Methylnaphthalene 6.51E-07 5.31E-07 4.41E-07
Naphthathalene 6.98E-06 5.87E-06 5.02E-06
Phenanthrene 1.02E-06 1.59E-06 6.15E-07
Pyrene 2.22E-06 8.89E-07 1.02E-06
Total PCBs
Acid Gasses
Hydrogen Chloride 1.00E+00 7.20E-01 7.51E-01 4.69E-01 2.67E-01 2.66E-01 5.04E-01 4.17E-01 2.91E-01 4.49E-01 4.74E-01 4.27E-01
Hydrogen Fluoride (as Total Fluoride) 1.40E-02 5.17E-03 1.95E-02 2.02E-02 <| 2.03E-02 2.04E-02 7.18E-02 <[ 197E-02 1.98E-02 5.12E-03 5.24E-03 <| 5.13E-03 <
Sulfuric Acid 1.15E-01 1.64E-01 8.08E-02 8.44E-02 8.06E-02 9.07E-02 1.02E-02 8.61E-03 6.14E-03 3.28E-03 9.83E-02 1.03E-02
Metals
[Antimony
Arsenic 8.93E-05 7.13E-05 8.33E-05 131E-05 <[ 1.30E-05 1.30E-05 137E-05 <[ 1.26E-05 1.27E-05 2.33E-05 2.48E-05 2.99E-05
Beryllium 2.60E-06 2.61E-06 2.61E-06 1.31E-06 1.30E-06 1.30E-06 1.30E-06 <| 1.26E-06 1.27E-06 1.29E-06 1.29E-06 <| 127E-06 <
Cadmium 6.82E-05 6.15E-05 5.46E-05 8.09E-06 1.14E-05 1.22E-05 6.60E-05 1.45E-05 2.96E-05 2.90E-05 2.61E-05 3.48E-05
Chromium (total) 9.56E-05 4.89E-05 5.53E-05 1.73E-05 3.16E-05 2.38E-05 1.22E-05 1.08E-05 1.35E-05 3.93E-05 5.27E-05 1.04E-04
Hexavalent Chromium
Cobalt
Copper
Lead 9.30E-04 7.42E-04 7.94E-04 8.15E-05 9.36E-05 7.47E-05 2.10E-04 1.60E-04 1.85E-04 3.41E-04 3.91E-04 4.54E-04
Manganese
Mercury 5.48E-04 6.75E-04 5.72E-04 1.65E-04 1.29E-04 1.49E-04 3.11E-04 2.37E-04 2.85E-04 2.21E-04 2.02E-04 2.52E-04
Nickel 8.05E-05 4.84E-05 4.91E-05 4.55E-05 3.50E-05 3.79E-05 7.22E-05 4.75E-05 6.69E-05 5.10E-05 5.36E-05 1.19E-04
Selenium
Zinc
Formaldehyde

< = Not Detected



Appendix A-3b

Unit 3 Stack Emissions
Montgomery County RRF
Dickerson, MD

November 2006 November 2007 October 2008 October 2009
Run1 Run 2 Run 3 Run1 Run 2 Run3 Run1 Run 2 Run3 Run 1 Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s
Dioxins/Furans
2,3,7,8-TCDD 2.53E-11 < 3.24E-10 3.45E-11 3.04E-11 2.63E-11 < 3.18E-11 7.73E-11 9.67E-11 1.00E-10 4.60E-11 3.66E-11 3.30E-11
1,2,3,7,8-PeCDD 6.35E-11  <| 1.07E-09 1.25E-10 1.24E-10 1.20E-10 1.39E-10 1.95E-10 2.55E-10 3.87E-10 1.61E-10 1.53E-10 9.35E-11
1,2,3,4,7,8-HxCDD 8.52E-11 < 8.22E-10 1.73E-10 1.42E-10 1.86E-10 1.71E-10 1.70E-10 1.99E-10 5.52E-10 2.31E-10 1.62E-10 1.40E-10
1,2,3,6,7,8-HxCDD 3.68E-10 1.43E-09 4.56E-10 5.09E-10 5.43E-10 4.98E-10 3.15E-10 4.74E-10 1.43E-09 6.35E-10 5.32E-10 4.35E-10
1,2,3,7,8,9-HxCDD 1.78E-10 1.44E-09 2.27E-10 2.07E-10 2.55E-10 2.33E-10 1.54E-10 1.92E-10 1.10E-09 3.00E-10 2.26E-10 2.01E-10
1,2,3,4,6,7,8-HpCDD 2.14E-09 1.28E-08 3.33E-09 2.90E-09 3.77E-09 2.88E-09 2.05E-09 1.99E-09 1.69E-08 4.70E-09 3.22E-09 2.59E-09
OCDD 2.50E-09 3.65E-08 4.79E-09 3.99E-09 6.97E-09 4.57E-09 5.63E-09 3.05E-09 4.83E-08 1.11E-08 6.41E-09 4.23E-09
2,3,7,8-TCDF 857E-11  <| 1.45E-09 1.31E-10 1.84E-10 2.12E-10 2.41E-10 2.64E-10 2.63E-10 5.31E-10 2.40E-10 2.12E-10 2.29E-10
1,2,3,7,8-PeCDF 1.38E-10 3.75E-09 2.25E-10 2.58E-10 2.82E-10 3.33E-10 3.32E-10 2.50E-10 9.98E-10 3.57E-10 3.31E-10 2.81E-10
2,3,4,7,8-PeCDF 168E-10 < 3.84E-09 2.81E-10 6.01E-10 6.17E-10 6.43E-10 4.24E-10 3.93E-10 1.42E-09 7.62E-10 6.58E-10 5.50E-10
1,2,3,4,7,8-HxCDF 1.68E-10 4.98E-09 3.63E-10 4.21E-10 4.92E-10 4.94E-10 3.81E-10 2.92E-10 1.82E-09 5.25E-10 4.25E-10 3.85E-10
1,2,3,6,7,8-HXCDF 1.60E-10 5.61E-09 3.71E-10 4.10E-10 4.66E-10 4.85E-10 4.08E-10 3.10E-10 2.21E-09 5.02E-10 4.30E-10 3.43E-10
2,3,4,6,7,8-HxCDF 2.30E-10 5.11E-09 4.10E-10 6.45E-10 7.75E-10 6.93E-10 4.60E-10 3.46E-10 3.40E-09 7.14E-10 5.67E-10 4.34E-10
1,2,3,7,8,9-HXCDF 6.35E-11  <| 2.02E-09 1.15E-10 1.46E-10 1.85E-10 1.70E-10 1.41E-10 1.07E-10 1.11E-09 1.84E-10 1.71E-10 1.35E-10
1,2,3,4,6,7,8-HpCDF 4.77E-10 1.59E-08 1.63E-09 1.54E-09 2.20E-09 1.65E-09 1.32E-09 8.32E-10 1.11E-08 1.58E-09 1.13E-09 1.03E-09
1,2,3,4,7,8,9-HpCDF 7.52E-11 4.23E-09 2.80E-10 1.60E-10 2.28E-10 1.93E-10 3.56E-10 1.38E-10 3.08E-09 2.27E-10 2.19E-10 1.55E-10
OCDF 169E-10 <[ 163E-08 9.58E-10 4.83E-10 9.64E-10 6.26E-10 2.27E-09 4.71E-10 1.54E-08 6.89E-10 4.64E-10 3.30E-10
PAHs
Acenaphthene 1.09E-06 3.42E-07 2.99E-07
Acenaphthylene 2.13E-06 1.86E-07 1.18E-07
Anthracene 2.05E-07 1.42E-07 1.62E-07
Benzo(a)anthracene 2.73E-08 8.12E-08 4.80E-08
Benzo(a)pyrene 3.69E-08 2.63E-07 3.94E-08
Benzo(b)fluoranthene 5.97E-08 1.76E-07 1.09E-07
Benzo(g,h,i)perylene 4.97E-07 2.34E-06 5.09E-07
Benzo(k)fluoranthene 1.28E-08 6.15E-08 3.26E-08
Chrysene 5.26E-08 1.13E-07 1.04E-07
Dibenzo(a,h)anthracene 5.12E-08 5.03E-08 5.17E-08
Fluoranthene 9.03E-07 2.17E-06 7.25E-07
Fluorene 1.82E-06 6.32E-07 6.72E-07
Indeno(1,2,3-cd)pyrene 8.26E-08 4.69E-07 9.88E-08
2-Methylnaphthalene 5.30E-05 7.08E-06 5.65E-06
Naphthathalene 2.50E-05 1.72E-05 1.38E-05
Phenanthrene 5.06E-06 2.10E-06 2.09E-06
Pyrene 9.40E-07 5.49E-06 8.71E-07
Total PCBs
Acid Gasses
Hydrogen Chloride 7.33E-01 1.15E+00 9.14E-01 4.49E-01 4.74E-01 5.10E-01 6.17E-01 6.41E-01 5.56E-01 3.72E-01 3.36E-01 2.92E-01
Hydrogen Fluoride (as Total Fluoride) 513E-03 <| 530E-03 <[ 522E-03 7.56E-03 5.04E-03 <[ 5.04E-03 5.15E-03 5.23E-03 5.04E-03 5.17E-03 5.17E-03 5.04E-03
Sulfuric Acid 3.84E-03 3.91E-03 3.82E-03 7.56E-03 1.39E-02 6.30E-03 5.34E-03 5.36E-03 5.20E-03 3.89E-03 2.95E-03 3.23E-03
Metals
[Antimony
Arsenic 2.37E-05 2.32E-05 3.09E-05 1.30E-05 1.90E-05 8.08E-06 4.36E-05 4.49E-05 4.28E-05 2.71E-05 2.99E-05 2.38E-05
Beryllium 127E-06 <[ 132E-06 <| 1.29E-06 1.27E-06 127E-06 <[ 127E-06 1.25E-06 1.25E-06 1.25E-06 1.29E-06 1.27E-06 1.29E-06
Cadmium 2.29E-05 2.22E-05 2.70E-05 1.66E-05 1.30E-05 1.65E-05 7.06E-05 6.12E-05 5.68E-05 3.38E-05 3.69E-05 2.85E-05
Chromium (total) 4.32E-05 1.12E-04 7.94E-05 1.12E-04 8.93E-05 1.16E-04 4.64E-05 3.04E-05 3.99E-05 5.56E-05 1.44E-04 5.37E-05
Hexavalent Chromium
Cobalt
Copper
Lead 3.88E-04 3.74E-04 4.54E-04 3.41E-04 3.91E-04 2.60E-04 1.04E-03 8.87E-04 9.98E-04 4.44E-04 5.25E-04 3.91E-04
Manganese
Mercury 5.01E-04 5.91E-04 3.83E-04 1.56E-04 1.37E-04 1.14E-04 2.33E-04 2.38E-04 2.42E-04 9.45E-05 1.52E-05 1.88E-04
Nickel 1.06E-04 7.11E-05 8.29E-05 1.02E-04 1.30E-04 1.26E-04 2.94E-05 1.12E-05 6.50E-06 5.71E-05 1.27E-04 4.75E-05
Selenium
Zinc
Formaldehyde

< = Not Detected




Appendix A-3b

Unit 3 Stack Emissions
Montgomery County RRF
Dickerson, MD

October 2010 August 2011 August 2012 August 2013
Run1 Run 2 Run 3 Run1 Run 2 Run3 Run1 Run 2 Run3 Run 1 Run 2 Run3
Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate Emission Rate
Constituent g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s g/s
Dioxins/Furans
2,3,7,8-TCDD 3.66E-11 2.24E-10 5.27E-11 <| 2.10E-11 8.64E-11 2.95E-11 2.58E-11 < 5.67E-11 2.26E-11 <| 9.63E-11 2.89E-11 1.12E-11
1,2,3,7,8-PeCDD 6.66E-11 6.03E-10 6.76E-11  <| 6.89E-11 2.61E-10 7.12E-11 249E-11 <[ 153E-10 2.28E-11  <| 3.64E-10 1.10E-10 5.17E-11
1,2,3,4,7,8-HxCDD 8.41E-11 3.95E-10 7.54E-11 5.89E-11 2.81E-10 3.86E-11 2.10E-11 < 9.58E-11 1.78E-11 <| 2.29E-10 1.08E-10 4.75E-11
1,2,3,6,7,8-HxCDD 2.15E-10 5.45E-10 248E-10 <] 9.39E-11 5.37E-10 7.17E-11 7.24E-11 1.98E-10 5.69E-11 1.01E-09 3.16E-10 2.21E-10
1,2,3,7,8,9-HxCDD 1.67E-10 3.73E-10 1.24E-10 <| 8.88E-11 4.36E-10 6.68E-11 5.66E-11 1.66E-10 3.21E-11 2.48E-10 1.81E-10 9.84E-11
1,2,3,4,6,7,8-HpCDD 1.46E-09 2.40E-09 1.68E-09 7.16E-10 6.62E-09 4.79E-10 4.33E-10 1.07E-09 3.01E-10 2.02E-09 1.71E-09 8.58E-10
OCDD 2.21E-09 2.30E-09 2.42E-09 1.45E-09 1.91E-08 9.75E-10 7.43E-10 2.20E-09 4.67E-10 8.72E-10 2.42E-09 7.79E-10
2,3,7,8-TCDF 1.03E-10 4.00E-10 9.98E-11 1.06E-10 5.40E-10 1.25E-10 3.25E-11 2.91E-10 3.28E-11 2.51E-10 1.69E-10 6.09E-11
1,2,3,7,8-PeCDF 1.61E-10 5.64E-10 1.41E-10 1.79E-10 1.08E-09 1.41E-10 5.23E-11 4.90E-10 4.19E-11 1.31E-10 3.26E-10 6.85E-11
2,3,4,7,8-PeCDF 2.33E-10 7.08E-10 2.17E-10 1.91E-10 1.01E-09 1.57E-10 8.47E-11 5.03E-10 6.24E-11 4.01E-10 3.94E-10 1.25E-10
1,2,3,4,7,8-HxCDF 1.63E-10 5.19E-10 2.08E-10 <| 2.33E-10 1.32E-09 1.54E-10 5.69E-11 6.60E-10 5.43E-11 2.00E-10 4.04E-10 9.80E-11
1,2,3,6,7,8-HXCDF 1.59E-10 5.48E-10 162E-10 <| 258E-10 1.42E-09 1.67E-10 7.39E-11 7.22E-10 4.04E-11 1.50E-10 4.21E-10 9.24E-11
2,3,4,6,7,8-HxCDF 2.24E-10 4.83E-10 2.02E-10 <| 2.55E-10 1.27E-09 1.73E-10 7.64E-11 5.13E-10 4.81E-11 1.39E-10 3.91E-10 1.01E-10
1,2,3,7,8,9-HXCDF 7.01E-11 6.61E-11 9.49E-11  <| 8.23E-11 1.70E-11 7.56E-12 1.96E-11 <[ 217E-11 1.30E-11 <] 157E-11 2.02E-11 179E-11
1,2,3,4,6,7,8-HpCDF 5.38E-10 1.05E-09 5.50E-10 7.54E-10 4.57E-09 4.70E-10 1.61E-10 1.84E-09 1.10E-10 2.23E-10 1.12E-09 1.99E-10
1,2,3,4,7,8,9-HpCDF 9.01E-11 1.28E-10 1.08E-10 <| 1.56E-10 8.54E-10 9.85E-11 1.90E-11 3.32E-10 158E-11  <| 3.48E-11 1.98E-10 151E-11
OCDF 1.83E-10 3.17E-10 3.19E-10 5.14E-10 2.69E-09 3.19E-10 6.55E-11 1.08E-09 4.86E-11 8.81E-11 4.94E-10 7.91E-11
PAHs
Acenaphthene 1.52E-07 1.76E-07 1.67E-07
Acenaphthylene 7.32E-08 1.81E-07 1.22E-07
Anthracene 5.95E-08 8.10E-08 1.35E-07
Benzo(a)anthracene 2.72E-08 3.64E-08 3.88E-08
Benzo(a)pyrene 4.39E-08 6.27E-08 7.11E-08
Benzo(b)fluoranthene 6.54E-08 1.17E-07 8.70E-08
Benzo(g,h,i)perylene 5.58E-07 9.45E-07 1.15E-06
Benzo(k)fluoranthene 1.72E-08 2.86E-08 1.72E-08
Chrysene 5.10E-08 8.27E-08 7.80E-08
Dibenzo(a,h)anthracene 4.91E-08 4.93E-08 4.91E-08
Fluoranthene 7.64E-07 1.56E-06 1.17E-06
Fluorene 4.64E-07 5.58E-07 7.97E-07
Indeno(1,2,3-cd)pyrene 1.04E-07 1.70E-07 2.13E-07
2-Methylnaphthalene 2.02E-06 2.19E-06 2.71E-06
Naphthathalene 6.76E-06 7.13E-06 6.74E-06
Phenanthrene 1.80E-06 2.19E-06 2.36E-06
Pyrene 1.01E-06 3.41E-06 1.54E-06
Total PCBs
Acid Gasses
Hydrogen Chloride 3.84E-01 4.15E-01 4.20E-01 5.61E-01 5.57E-01 8.06E-01 1.08E+00 7.75E-01 8.30E-01 5.25E-01 4.46E-01 5.32E-01
Hydrogen Fluoride (as Total Fluoride) 4.88E-03 4.91E-03 4.96E-03 <| 5.03E-03 5.00E-03 5.00E-03 9.78E-03 7.89E-03 1.70E-02 5.05E-03 4.94E-03 5.09E-03
Sulfuric Acid 1.78E-02 1.63E-01 9.55E-02 5.71E-02 5.25E-03 7.95E-03 4.55E-03 5.00E-03 479E-03 <| 1.78E-03 1.97E-03 1.61E-03
Metals
[Antimony
Arsenic 1.85E-05 1.76E-05 1.78E-05 4.75E-06 4.96E-06 4.90E-06 1.41E-05 6.98E-06 7.06E-06 1.65E-05 1.50E-05 1.79E-05
Beryllium 1.27E-06 1.31E-06 1.30E-06 <| 1.19E-06 1.24E-06 1.23E-06 1.29E-06 <| 1.26E-06 1.25E-06 <| 1.27E-06 1.26E-06 1.27E-06
Cadmium 2.41E-05 2.76E-05 2.26E-05 4.91E-06 5.30E-06 4.90E-06 3.12E-05 1.00E-05 8.11E-06 1.61E-05 1.75E-05 1.54E-05
Chromium (total) 7.93E-05 8.18E-05 7.22E-05 4.75E-06 1.25E-04 4.90E-06 1.41E-04 6.51E-05 4.41E-05 5.15E-05 5.42E-05 7.32E-05
Hexavalent Chromium
Cobalt
Copper
Lead 4.51E-04 4.11E-04 4.18E-04 7.65E-05 5.32E-05 6.72E-05 5.70E-04 1.88E-04 2.63E-04 2.48E-04 2.76E-04 3.47E-04
Manganese
Mercury 9.20E-05 8.81E-05 8.68E-05 5.39E-04 5.29E-04 4.93E-04 2.48E-04 2.46E-04 2.44E-04 8.74E-05 9.68E-05 9.58E-05
Nickel 4.15E-05 2.33E-05 2.42E-05 2.44E-05 6.09E-05 2.68E-05 2.75E-04 7.21E-05 7.38E-05 6.45E-05 8.59E-05 1.24E-04
Selenium
Zinc
Formaldehyde

< = Not Detected




APPENDIX B

ProUCL OUTPUT



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
Antimony
General Statistics
Total Number of Observations 18
Minimum 5.4532E-7
Maximum 1.0576E-4
SD 3.2649E-5
Coefficient of Variation ~ N/A

Number of Distinct Observations 16
Mean 3.7734E-5
Median 2.6751E-5
Std. Error of Mean 7.6956E-6
Skewness 1.157

Normal GOF Test
Shapiro Wilk Test Statistic 0.828
5% Shapiro Wilk Critical Value 0.897
Lilliefors Test Statistic 0.22 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 5.1122E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 5.2634E-5
95% Modified-t UCL (Johnson-1978) 5.1471E-5

Gamma GOF Test
A-D Test Statistic 0.512
5% A-D Critical Value 0.762

Anderson-Darling Gamma GOF Test
Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.163 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.208 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  1.232
Theta hat (MLE) 3.0622E-5
nuhat (MLE) ~ 44.36
MLE Mean (bias corrected) 3.7734E-5

k star (bias corrected MLE) 1.064
Theta star (bias corrected MLE) 3.5467E-5
nu star (bias corrected) 38.3
MLE Sd (bias corrected) 3.6583E-5
Approximate Chi Square Value (0.05) 25.13
Adjusted Level of Significance 0.0357 Adjusted Chi Square Value 24.11
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 5.7516E-5 95% Adjusted Gamma UCL (use when n<50) 5.9956E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.834
5% Shapiro Wilk Critical Value 0.897

Shapiro Wilk Lognomnal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.219 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -14.42 Mean of logged Data  -10.64
Maximum of Logged Data  -9.154 SD of logged Data 1.211
Assuming Lognomal Distribution
95% H-UCL 1.1842E-4
95% Chebyshev (MVUE) UCL 1.1276E-4
99% Chebyshev (MVUE) UCL 1.9762E-4

90% Chebyshev (MVUE) UCL 9.2139E-5
97.5% Chebyshev (MVUE) UCL 1.4139E-4

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signit Level

Nonparametric Distribution Free UCLs

95% CLT UCL 5.0392E-5

95% Standard Bootstrap UCL 4.9827E-5
95% Hall's Bootstrap UCL 5.1069E-5

95% BCA Bootstrap UCL 5.1036E-5

90% Chebyshev(Mean, Sd) UCL 6.0821E-5
97.5% Chebyshev(Mean, Sd) UCL 8.5793E-5

Suggested UCL to Use
95% Adjusted Gamma UCL 5.9956E-5

95% Jackknife UCL 5.1122E-5
95% Bootstrap-t UCL 5.4845E-5
95% Percentile Bootstrap UCL 4.9986E-5

95% Chebyshev(Mean, Sd) UCL 7.1279E-5
99% Chebyshev(Mean, Sd) UCL 1.1430E-4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Arsenic
General Statistics

Total Number of Observations 42 Number of Distinct Observations 37

Minimum 1.0622E-5
Maximum 2.0664E-4
SD 4.8360E-5

Mean 3.9576E-5
Median 2.6712E-5
Std. Error of Mean 7.4621E-6

Coefficient of Variation ~ N/A Skewness 2.87

Normal GOF Test
Shapiro Wilk Test Statistic 0.523
5% Shapiro Wilk Critical Value 0.942
Lilliefors Test Statistic 0.347 Lilliefors GOF Test
5% Lilliefors Critical Value 0.137 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.2133E-5 95% Adjusted-CLT UCL (Chen-1995) 5.5380E-5
95% Modified-t UCL (Johnson-1978) 5.2684E-5

Gamma GOF Test
A-D Test Statistic 3.56
5% A-D Critical Value 0.767

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.258 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.139 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  1.508
Theta hat (MLE) 2.6240E-5
nu hat (MLE)  126.7
MLE Mean (bias corrected) 3.9576E-5

k star (bias corrected MLE) 1.416
Theta star (bias corrected MLE) 2.7942E-5
nu star (bias corrected) 119
MLE Sd (bias corrected) 3.3254E-5
Approximate Chi Square Value (0.05) 94.79
Adjusted Level of Significance 0.0443 Adjusted Chi Square Value 94.02
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.9674E-5 95% Adjusted Gamma UCL (use when n<50) 5.0079E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.808
5% Shapiro Wilk Critical Value 0.942

Shapiro Wilk Lognomnal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.182 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.137 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -11.45 Mean of logged Data  -10.5

Maximum of Logged Data  -8.485 SD of logged Data 0.75

Assuming Lognomal Distribution
95% H-UCL 4.6472E-5
95% Chebyshev (MVUE) UCL 5.6046E-5
99% Chebyshev (MVUE) UCL 8.1732E-5

90% Chebyshev (MVUE) UCL 4.9803E-5
97.5% Chebyshev (MVUE) UCL 6.4711E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 5.1850E-5

95% Standard Bootstrap UCL 5.1635E-5
95% Hall's Bootstrap UCL 5.1694E-5

95% BCA Bootstrap UCL 5.5835E-5

90% Chebyshev(Mean, Sd) UCL 6.1962E-5
97.5% Chebyshev(Mean, Sd) UCL 8.6176E-5

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 7.2102E-5

95% Jackknife UCL 5.2133E-5
95% Bootstrap-t UCL 5.9486E-5
95% Percentile Bootstrap UCL 5.2610E-5

95% Chebyshev(Mean, Sd) UCL 7.2102E-5
99% Chebyshev(Mean, Sd) UCL 1.1382E-4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Beryllium
General Statistics
Total Number of Observations 70 Number of Distinct Observations 43
Minimum 5.4532E-8 Mean 5.8686E-6
Maximum 1.2830E-5 Median 3.4868E-6
SD 3.4730E-6 Std. Error of Mean 4.1510E-7
Coefficient of Variation ~ N/A Skewness 0.907

Normal GOF Test

Shapiro Wilk Test Statistic 0.779 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 2.265E-14 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.281 Liliefors GOF Test
5% Lilliefors Critical Value 0.106 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.5606E-6 95% Adjusted-CLT UCL (Chen-1995) 6.5995E-6
95% Modified-t UCL (Johnson-1978) 6.5681E-6

Gamma GOF Test
A-D Test Statistic ~ 4.785 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.759 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.245 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.107 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 2722 k star (bias corrected MLE) 2615
Theta hat (MLE) 2.1560E-6 Theta star (bias corrected MLE) 2.2443E-6
nu hat (MLE) 381.1 nu star (bias corrected)  366.1
MLE Mean (bias corrected) 5.8686E-6 MLE Sd (bias corrected) 3.6292E-6
Approximate Chi Square Value (0.05) 322.7
Adjusted Level of Significance 0.0466 Adjusted Chi Square Value 321.9
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 6.6567E-6 95% Adjusted Gamma UCL (use when n<50) 6.6742E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.696 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk P Value 0 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.256 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.106 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -16.72 Mean of logged Data  -12.24
Maximum of Logged Data  -11.26 SD of logged Data 0.751
Assuming Lognomal Distribution
95% H-UCL 7.7182E-6 90% Chebyshev (MVUE) UCL 8.2847E-6
95% Chebyshev (MVUE) UCL 9.1509E-6 97.5% Chebyshev (MVUE) UCL 1.0353E-5
99% Chebyshev (MVUE) UCL 1.2715E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 6.5513E-6 95% Jackknife UCL 6.5606E-6
95% Standard Bootstrap UCL 6.5561E-6 95% Bootstrap-t UCL 6.6487E-6
95% Hall's Bootstrap UCL 6.6109E-6 95% Percentile Bootstrap UCL 6.5817E-6
95% BCA Bootstrap UCL 6.6236E-6
90% Chebyshev(Mean, Sd) UCL 7.1139E-6 95% Chebyshev(Mean, Sd) UCL 7.6779E-6
97.5% Chebyshev(Mean, Sd) UCL 8.4609E-6 99% Chebyshev(Mean, Sd) UCL 9.9987E-6
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 7.6779E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Cadmium
General Statistics
Total Number of Observations 42 Number of Distinct Observations 42
Minimum 5.8086E-6 Mean 3.5831E-5
Maximum 2.7720E-4 Median 1.3352E-5
SD 6.3470E-5 Std. Error of Mean 9.7936E-6
Coefficient of Variation ~ N/A Skewness 3.242
Normal GOF Test
Shapiro Wilk Test Statistic 0.451 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.942 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.374 Liliefors GOF Test
5% Lilliefors Critical Value 0.137 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.2313E-5 95% Adjusted-CLT UCL (Chen-1995) 5.7175E-5
95% Modified-t UCL (Johnson-1978) 5.3129E-5

Gamma GOF Test
A-D Test Statistic ~ 4.333 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.782 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.228 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.141 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.901 k star (bias corrected MLE) 0.853
Theta hat (MLE) 3.9761E-5 Theta star (bias corrected MLE) 4.2022E-5
nu hat (MLE)  75.7 nu star (bias corrected) 71.63
MLE Mean (bias corrected) 3.5831E-5 MLE Sd (bias corrected) 3.8803E-5
Approximate Chi Square Value (0.05) 53.14
Adjusted Level of Significance 0.0443 Adjusted Chi Square Value 52.57
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.8296E-5 95% Adjusted Gamma UCL (use when n<50) 4.8817E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.814 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk Critical Value 0.942 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.169 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.137 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -12.06 Mean of logged Data  -10.89
Maximum of Logged Data  -8.191 SD of logged Data 0.953
Assuming Lognomal Distribution
95% H-UCL 4.1557E-5 90% Chebyshev (MVUE) UCL 4.3836E-5
95% Chebyshev (MVUE) UCL 5.0538E-5 97.5% Chebyshev (MVUE) UCL 5.9839E-5
99% Chebyshev (MVUE) UCL 7.8109E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 5.1940E-5 95% Jackknife UCL 5.2313E-5
95% Standard Bootstrap UCL 5.1451E-5 95% Bootstrap-t UCL 6.1739E-5
95% Hall's Bootstrap UCL 5.0056E-5 95% Percentile Bootstrap UCL 5.3207E-5
95% BCA Bootstrap UCL 5.9619E-5
90% Chebyshev(Mean, Sd) UCL 6.5212E-5 95% Chebyshev(Mean, Sd) UCL 7.8521E-5
97.5% Chebyshev(Mean, Sd) UCL 9.6992E-5 99% Chebyshev(Mean, Sd) UCL 1.3328E-4
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 7.8521E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Chromium (total)
General Statistics

Total Number of Observations 63 Number of Distinct Observations 62
Minimum 1.3104E-6 Mean 5.5137E-5
Maximum 3.6414E-4 Median 3.6792E-5
SD 5.9215E-5 Std. Error of Mean 7.4604E-6
Coefficient of Variation ~ N/A Skewness 3.175

Normal GOF Test

Shapiro Wilk Test Statistic 0.682 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.224 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.7595E-5 95% Adjusted-CLT UCL (Chen-1995) 7.0598E-5
95% Modified-t UCL (Johnson-1978) 6.8092E-5

Gamma GOF Test
A-D Test Statistic 1.261 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.77 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.127 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.455 k star (bias corrected MLE) 1.396
Theta hat (MLE) 3.7904E-5 Theta star (bias corrected MLE) 3.9497E-5
nu hat (MLE) 183.3 nu star (bias corrected) 175.9
MLE Mean (bias corrected) 5.5137E-5 MLE Sd (bias corrected) 4.6667E-5
Approximate Chi Square Value (0.05) 146.2
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 145.6
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 6.6327E-5 95% Adjusted Gamma UCL (use when n<50) 6.6614E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.966 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk P Value 0.188 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0788 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -13.55 Mean of logged Data  -10.19
Maximum of Logged Data  -7.918 SD of logged Data 0.892
Assuming Lognomal Distribution
95% H-UCL 7.1679E-5 90% Chebyshev (MVUE) UCL 7.7121E-5
95% Chebyshev (MVUE) UCL 8.6893E-5 97.5% Chebyshev (MVUE) UCL 1.0046E-4
99% Chebyshev (MVUE) UCL 1.2710E-4
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signit Level
Nonparametric Distribution Free UCLs
95% CLT UCL 6.7409E-5 95% Jackknife UCL 6.7595E-5
95% Standard Bootstrap UCL 6.7030E-5 95% Bootstrap-t UCL 7.4254E-5
95% Hall's Bootstrap UCL 7.6555E-5 95% Percentile Bootstrap UCL 6.7918E-5
95% BCA Bootstrap UCL 7.2468E-5
90% Chebyshev(Mean, Sd) UCL 7.7519E-5 95% Chebyshev(Mean, Sd) UCL 8.7657E-5
97.5% Chebyshev(Mean, Sd) UCL 1.0173E-4 99% Chebyshev(Mean, Sd) UCL 1.2937E-4
Suggested UCL to Use

95% H-UCL 7.1679E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Hexavalent Chromium
General Statistics
Total Number of Observations 9 Number of Distinct Observations 8
Minimum 3.2760E-6 Mean 4.8093E-5
Maximum 1.3550E-4 Median 7.1316E-6
SD 6.4271E-5 Std. Error of Mean 2.1424E-5
Coefficient of Variation ~ N/A Skewness 0.854
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
ClI UCL canbe using the ic and All UCL Options of ProUCL 5.0
Normal GOF Test
Shapiro Wilk Test Statistic 0.643 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.829 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.393 Liliefors GOF Test
5% Lilliefors Critical Value 0.295 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 8.7931E-5 95% Adjusted-CLT UCL (Chen-1995) 8.9849E-5
95% Modified-t UCL (Johnson-1978) 8.8948E-5
Gamma GOF Test
A-D Test Statistic 1.294 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.768 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.339 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.294 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.53 k star (bias corrected MLE) 0.427
Theta hat (MLE) 9.0759E-5 Theta star (bias corrected MLE) 1.1254E-4
nu hat (MLE) 9.538 nu star (bias corrected) 7.692
MLE Mean (bias corrected) 4.8093E-5 MLE Sd (bias corrected) 7.3569E-5
Approximate Chi Square Value (0.05) 2.558
Adjusted Level of Significance 0.0231 Adjusted Chi Square Value 1.978
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.4462E-4 95% Adjusted Gamma UCL (use when n<50) 1.8702E-4
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.749 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.829 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.269 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.295 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -12.63 Mean of logged Data  -11.13
Maximum of Logged Data  -8.907 SD of logged Data 1.692
Assuming Lognormal Distribution
95% H-UCL  0.00117 90% Chebyshev (MVUE) UCL 1.2578E-4
95% Chebyshev (MVUE) UCL 1.6189E-4 97.5% Chebyshev (MVUE) UCL 2.1200E-4
99% Chebyshev (MVUE) UCL 3.1044E-4
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signit Level
Nonparametric Distribution Free UCLs
95% CLT UCL 8.3332E-5 95% Jackknife UCL 8.7931E-5
95% Standard Bootstrap UCL 8.1232E-5 95% Bootstrap-t UCL 9.1675E-5
95% Hall's Bootstrap UCL 6.8065E-5 95% Percentile Bootstrap UCL 7.7292E-5
95% BCA Bootstrap UCL 9.0575E-5
90% Chebyshev(Mean, Sd) UCL 1.1236E-4 95% Chebyshev(Mean, Sd) UCL 1.4148E-4
97.5% Chebyshev(Mean, Sd) UCL 1.8188E-4 99% Chebyshev(Mean, Sd) UCL 2.6126E-4
Suggested UCL to Use

95% Hall's Bootstrap UCL 6.8065E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Cobalt
General Statistics
Total Number of Observations 6 Number of Distinct Observations 6
Minimum 1.7136E-6 Mean 1.0502E-5
Maximum 1.9152E-5 Median 1.1746E-5
SD 6.1115E-6 Std. Error of Mean 2.4950E-6
Coefficient of Variation ~ N/A Skewness  -0.174

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
ClI UCL can be using the ic and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic 0.957 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.239 Lilliefors GOF Test
5% Lilliefors Critical Value 0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.5529E-5 95% Adjusted-CLT UCL (Chen-1995) 1.4416E-5
95% Modified-t UCL (Johnson-1978) 1.5500E-5

Gamma GOF Test
A-D Test Statistic 0.436 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.703 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.313 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.335 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 2.286 k star (bias corrected MLE) 1.254
Theta hat (MLE) 4.5949E-6 Theta star (bias corrected MLE) 8.3755E-6
nu hat (MLE)  27.43 nu star (bias corrected) 15.05
MLE Mean (bias corrected) 1.0502E-5 MLE Sd (bias corrected) 9.3786E-6
Approximate Chi Square Value (0.05) 7.294
Adjusted Level of Significance 0.0122 Adjusted Chi Square Value 5.462

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.1664E-5 95% Adjusted Gamma UCL (use when n<50) 2.8929E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.849 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk Critical Value 0.788 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.316 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.362 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -13.28 Mean of logged Data  -11.7
Maximum of Logged Data  -10.86 SD of logged Data 0.872

Assuming Lognomal Distribution
95% H-UCL 5.1242E-5 90% Chebyshev (MVUE) UCL 2.3156E-5
95% Chebyshev (MVUE) UCL 2.8546E-5 97.5% Chebyshev (MVUE) UCL 3.6028E-5
99% Chebyshev (MVUE) UCL 5.0723E-5

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signit Level

Nonparametric Distribution Free UCLs

95% CLT UCL 1.4606E-5 95% Jackknife UCL 1.5529E-5
95% Standard Bootstrap UCL 1.4319E-5 95% Bootstrap-t UCL 1.5385E-5
95% Hall's Bootstrap UCL 1.4383E-5 95% Percentile Bootstrap UCL 1.4215E-5
95% BCA Bootstrap UCL 1.4235E-5
90% Chebyshev(Mean, Sd) UCL 1.7987E-5 95% Chebyshev(Mean, Sd) UCL 2.1377E-5
97.5% Chebyshev(Mean, Sd) UCL 2.6083E-5 99% Chebyshev(Mean, Sd) UCL 3.5327E-5
Suggested UCL to Use

95% Student's-t UCL 1.5529E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options

Date/Time of Computation  9/25/2013 5:10:50 PM

From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
Copper
General Statistics
Total Number of Observations 15 Number of Distinct Observations 15

Minimum 7.0938E-7 Mean 2.8139E-5

Maximum 7.6356E-5 Median 1.5876E-5

SD 2.4212E-5 Std. Error of Mean 6.2515E-6

Coefficient of Variation ~ N/A Skewness 1.089

Normal GOF Test

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.262 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 3.9150E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.0301E-5
95% Modified-t UCL (Johnson-1978) 3.9443E-5

Gamma GOF Test
A-D Test Statistic 0.564 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.758 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.172 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.227 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  1.29
Theta hat (MLE) 2.1805E-5
nuhat (MLE) ~ 38.71
MLE Mean (bias corrected) 2.8139E-5
Adjusted Level of Significance 0.0324

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 4.4749E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.848

5% Shapiro Wilk Critical Value 0.881
Lilliefors Test Statistic 0.227

5% Lilliefors Critical Value 0.229

k star (bias corrected MLE) 1.077
Theta star (bias corrected MLE) 2.6132E-5
nu star (bias corrected) 323
MLE Sd (bias corrected) 2.7117E-5
20.31
19.15

Approximate Chi Square Value (0.05)
Adjusted Chi Square Value

95% Adjusted Gamma UCL (use when n<50) 4.7473E-5

Shapiro Wilk Lognomnal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Lognormal GOF Test
Data appear Lognormal at 5% Significance Level

Data appear i L at5% Level
Lognormal Statistics
Minimum of Logged Data  -14.16 Mean of logged Data  -10.91
Maximum of Logged Data  -9.48 SD of logged Data 1.15
Assuming Lognomal Distribution
95% H-UCL 8.8528E-5 90% Chebyshev (MVUE) UCL 6.5740E-5
95% Chebyshev (MVUE) UCL 8.0550E-5 97.5% Chebyshev (MVUE) UCL 1.0111E-4
99% Chebyshev (MVUE) UCL 1.4149E-4
Di Free UCL
Data appear to follow a Di Di at5% Level

Nonparametric Distribution Free UCLs

95% CLT UCL 3.8422E-5

95% Standard Bootstrap UCL 3.8270E-5
95% Hall's Bootstrap UCL 3.7881E-5

95% BCA Bootstrap UCL 3.9151E-5

90% Chebyshev(Mean, Sd) UCL 4.6894E-5
97.5% Chebyshev(Mean, Sd) UCL 6.7180E-5

Suggested UCL to Use
95% Adjusted Gamma UCL 4.7473E-5

95% Jackknife UCL 3.9150E-5
95% Bootstrap-t UCL 4.2277E-5
95% Percentile Bootstrap UCL 3.8915E-5

95% Chebyshev(Mean, Sd) UCL 5.5389E-5
99% Chebyshev(Mean, Sd) UCL 9.0341E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Lead
General Statistics
Total Number of Observations 42 Number of Distinct Observations 42
Minimum 2.3146E-5 Mean 5.8401E-4
Maximum  0.00397 Median 2.4885E-4
SD 9.7325E-4 Std. Error of Mean 1.5018E-4
Coefficient of Variation 1.666 Skewness 2.746

Normal GOF Test

Shapiro Wilk Test Statistic 0.552 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.942 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.31 Liliefors GOF Test
5% Lilliefors Critical Value 0.137 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 8.3674E-4 95% Adjusted-CLT UCL (Chen-1995) 8.9902E-4
95% Modified-t UCL (Johnson-1978) 8.4735E-4

Gamma GOF Test
A-D Test Statistic 1.785 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.795 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.195 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.142 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.687 k star (bias corrected MLE) 0.654
Theta hat (MLE) 8.5035E-4 Theta star (bias corrected MLE) 8.9352E-4
nu hat (MLE)  57.69 nu star (bias corrected) 54.9
MLE Mean (bias corrected) 5.8401E-4 MLE Sd (bias corrected) 7.2238E-4
Approximate Chi Square Value (0.05) 38.88
Adjusted Level of Significance 0.0443 Adjusted Chi Square Value 38.4
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 8.2477E-4 95% Adjusted Gamma UCL (use when n<50) 8.3510E-4
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk Critical Value 0.942 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0952 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.137 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -10.67 Mean of logged Data  -8.328
Maximum of Logged Data  -5.529 SD of logged Data 1.318
Assuming Lognomal Distribution
95% H-UCL  0.00101 90% Chebyshev (MVUE) UCL 9.8173E-4
95% Chebyshev (MVUE) UCL  0.00117 97.5% Chebyshev (MVUE) UCL  0.00144
99% Chebyshev (MVUE) UCL  0.00197
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signit Level
Nonparametric Distribution Free UCLs
95% CLT UCL 8.3103E-4 95% Jackknife UCL 8.3674E-4
95% Standard Bootstrap UCL 8.3187E-4 95% Bootstrap-t UCL 9.5129E-4
95% Hall's Bootstrap UCL 8.3215E-4 95% Percentile Bootstrap UCL 8.5122E-4
95% BCA Bootstrap UCL 9.0087E-4
90% Chebyshev(Mean, Sd) UCL  0.00103 95% Chebyshev(Mean, Sd) UCL  0.00124
97.5% Chebyshev(Mean, Sd) UCL  0.00152 99% Chebyshev(Mean, Sd) UCL  0.00208
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL  0.00124
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient

Number of Bootstrap Operations

Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD

9/25/2013 5:10:50 PM
Unit 1.xls

OFF

95%

2000

Manganese
General Statistics
Total Number of Observations 6
Minimum 5.0274E-5
Maximum 1.4616E-4
SD 3.6823E-5
Coefficient of Variation ~ N/A
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
UCL canbe using the ic and All UCL Options of ProUCL 5.0

Number of Distinct Observations 6
Mean 8.2698E-5
Median 7.1883E-5
Std. Error of Mean 1.5033E-5

Skewness 1.191

Cl

Normal GOF Test

Shapiro Wilk Test Statistic 0.877 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.247 Lilliefors GOF Test
5% Lilliefors Critical Value 0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.1299E-4

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.1524E-4
95% Modified-t UCL (Johnson-1978) 1.1421E-4

Gamma GOF Test
A-D Test Statistic 0.329 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.698 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.212 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.333 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  6.828
Theta hat (MLE) 1.2112E-5
nuhat (MLE) ~ 81.94
MLE Mean (bias corrected) 8.2698E-5

k star (bias corrected MLE) 3.525
Theta star (bias corrected MLE) 2.3460E-5
nu star (bias corrected) 423
MLE Sd (bias corrected) 4.4046E-5

Approximate Chi Square Value (0.05) 28.39
Adjusted Level of Significance 0.0122 Adjusted Chi Square Value 24.35
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.2322E-4 95% Adjusted Gamma UCL (use when n<50) 1.4364E-4
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk Critical Value 0.788 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.186 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.362 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -9.898 Mean of logged Data  -9.475
Maximum of Logged Data  -8.831 SD of logged Data 0.415
Assuming Lognomal Distribution
95% H-UCL 1.3165E-4 90% Chebyshev (MVUE) UCL 1.2420E-4
95% Chebyshev (MVUE) UCL 1.4314E-4 97.5% Chebyshev (MVUE) UCL 1.6944E-4
99% Chebyshev (MVUE) UCL 2.2109E-4
Di Free UCL
Data appear to follow a Di Di at5% Level
Nonparametric Distribution Free UCLs
95% CLT UCL 1.0742E-4 95% Jackknife UCL 1.1299E-4
95% Standard Bootstrap UCL 1.0494E-4 95% Bootstrap-t UCL 1.5209E-4
95% Hall's Bootstrap UCL 2.6450E-4 95% Percentile Bootstrap UCL 1.0653E-4
95% BCA Bootstrap UCL 1.1141E-4
90% Chebyshev(Mean, Sd) UCL 1.2780E-4 95% Chebyshev(Mean, Sd) UCL 1.4822E-4
97.5% Chebyshev(Mean, Sd) UCL 1.7658E-4 99% Chebyshev(Mean, Sd) UCL 2.3227E-4

Suggested UCL to Use
95% Student's-t UCL 1.1299E-4
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Mercury

General Statistics

Total Number of Observations 70 Number of Distinct Observations 68
Minimum 7.4592E-5 Mean 5.2165E-4
Maximum  0.00263 Median 3.6099E-4
SD 4.7679E-4 Std. Error of Mean 5.6987E-5
Coefficient of Variation 0.914 Skewness 2.53

Normal GOF Test

Shapiro Wilk Test Statistic 0.729 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.184 Liliefors GOF Test
5% Lilliefors Critical Value 0.106 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.1666E-4 95% Adjusted-CLT UCL (Chen-1995) 6.3380E-4
95% Modified-t UCL (Johnson-1978) 6.1953E-4

Gamma GOF Test
A-D Test Statistic 1.103 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.765 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.104 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.108 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.863 k star (bias corrected MLE) 1.793
Theta hat (MLE) 2.8003E-4 Theta star (bias corrected MLE) 2.9102E-4
nu hat (MLE) 260.8 nu star (bias corrected) 251
MLE Mean (bias corrected) 5.2165E-4 MLE Sd (bias corrected) 3.8963E-4
Approximate Chi Square Value (0.05) 215.3
Adjusted Level of Significance 0.0466 Adjusted Chi Square Value 214.6
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 6.0811E-4 95% Adjusted Gamma UCL (use when n<50) 6.1007E-4
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.979 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk P Value 0.59 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0663 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.106 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -9.503 Mean of logged Data  -7.85
Maximum of Logged Data  -5.939 SD of logged Data 0.746
Assuming Lognomal Distribution
95% H-UCL 6.1930E-4 90% Chebyshev (MVUE) UCL 6.6468E-4
95% Chebyshev (MVUE) UCL 7.3375E-4 97.5% Chebyshev (MVUE) UCL 8.2963E-4
99% Chebyshev (MVUE) UCL  0.00102
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signit Level
Nonparametric Distribution Free UCLs
95% CLT UCL 6.1539E-4 95% Jackknife UCL 6.1666E-4
95% Standard Bootstrap UCL 6.1324E-4 95% Bootstrap-t UCL 6.4838E-4
95% Hall's Bootstrap UCL 6.4795E-4 95% Percentile Bootstrap UCL 6.1632E-4
95% BCA Bootstrap UCL 6.3446E-4
90% Chebyshev(Mean, Sd) UCL 6.9261E-4 95% Chebyshev(Mean, Sd) UCL 7.7005E-4
97.5% Chebyshev(Mean, Sd) UCL 8.7754E-4 99% Chebyshev(Mean, Sd) UCL  0.00109
Suggested UCL to Use

95% Approximate Gamma UCL 6.0811E-4
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Nickel

General Statistics

Total Number of Observations 42 Number of Distinct Observations 41
Minimum 1.1655E-5 Mean 8.9087E-5
Maximum 2.5812E-4 Median 6.3189E-5
SD 6.4743E-5 Std. Error of Mean 9.9901E-6
Coefficient of Variation ~ N/A Skewness 12

Normal GOF Test

Shapiro Wilk Test Statistic 0.82 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.942 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.202 Liliefors GOF Test
5% Lilliefors Critical Value 0.137 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.0590E-4 95% Adjusted-CLT UCL (Chen-1995) 1.0750E-4
95% Modified-t UCL (Johnson-1978) 1.0621E-4

Gamma GOF Test
A-D Test Statistic 0.634 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.759 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.126 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.138 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 2.163 k star (bias corrected MLE) 2.024
Theta hat (MLE) 4.1195E-5 Theta star (bias corrected MLE) 4.4016E-5
nu hat (MLE) 181.7 nu star (bias corrected) 170
MLE Mean (bias corrected) 8.9087E-5 MLE Sd (bias corrected) 6.2620E-5
Approximate Chi Square Value (0.05) 140.9
Adjusted Level of Significance 0.0443 Adjusted Chi Square Value 139.9
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 1.0752E-4 95% Adjusted Gamma UCL (use when n<50) 1.0825E-4
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.933 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk Critical Value 0.942 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.079 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.137 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -11.36 Mean of logged Data  -9.575
Maximum of Logged Data  -8.262 SD of logged Data 0.73
Assuming Lognomal Distribution
95% H-UCL 1.1497E-4 90% Chebyshev (MVUE) UCL 1.2328E-4
95% Chebyshev (MVUE) UCL 1.3838E-4 97.5% Chebyshev (MVUE) UCL 1.5934E-4
99% Chebyshev (MVUE) UCL 2.0051E-4
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signit Level
Nonparametric Distribution Free UCLs
95% CLT UCL 1.0552E-4 95% Jackknife UCL 1.0590E-4
95% Standard Bootstrap UCL 1.0522E-4 95% Bootstrap-t UCL 1.0886E-4
95% Hall's Bootstrap UCL 1.0738E-4 95% Percentile Bootstrap UCL 1.0525E-4
95% BCA Bootstrap UCL 1.0866E-4
90% Chebyshev(Mean, Sd) UCL 1.1906E-4 95% Chebyshev(Mean, Sd) UCL 1.3263E-4
97.5% Chebyshev(Mean, Sd) UCL 1.5148E-4 99% Chebyshev(Mean, Sd) UCL 1.8849E-4
Suggested UCL to Use

95% Adjusted Gamma UCL 1.0825E-4
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Selenium
General Statistics

Total Number of Observations 15 Number of Distinct Observations 14
Minimum 5.4532E-7 Mean 4.1351E-5
Maximum 1.0576E-4 Median 4.6379E-5
SD 3.6005E-5 Std. Error of Mean 9.2965E-6
Coefficient of Variation ~ N/A Skewness 0.702

Normal GOF Test

Shapiro Wilk Test Statistic 0.868 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.205 Liliefors GOF Test
5% Lilliefors Critical Value 0.229 Data appear Normal at 5% Significance Level
Data appear il Normal at 5% Signif Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.7725E-5 95% Adjusted-CLT UCL (Chen-1995) 5.8444E-5
95% Modified-t UCL (Johnson-1978) 5.8006E-5

Gamma GOF Test
A-D Test Statistic 0.442 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.766 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.21 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.228 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.943 k star (bias corrected MLE) 0.799
Theta hat (MLE) 4.3846E-5 Theta star (bias corrected MLE) 5.1758E-5
nu hat (MLE)  28.29 nu star (bias corrected) 23.97
MLE Mean (bias corrected) 4.1351E-5 MLE Sd (bias corrected) 4.6263E-5
Approximate Chi Square Value (0.05) 13.82
Adjusted Level of Significance 0.0324 Adjusted Chi Square Value 12.88
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.1693E-5 95% Adjusted Gamma UCL (use when n<50) 7.6934E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.874 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.225 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data ~ -14.42 Mean of logged Data  -10.71
Maximum of Logged Data  -9.154 SD of logged Data 1.458
Assuming Lognomal Distribution
95% H-UCL 2.5599E-4 90% Chebyshev (MVUE) UCL 1.3034E-4
95% Chebyshev (MVUE) UCL 1.6355E-4 97.5% Chebyshev (MVUE) UCL 2.0964E-4
99% Chebyshev (MVUE) UCL 3.0017E-4
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signit Level
Nonparametric Distribution Free UCLs
95% CLT UCL 5.6643E-5 95% Jackknife UCL 5.7725E-5
95% Standard Bootstrap UCL 5.6267E-5 95% Bootstrap-t UCL 6.1661E-5
95% Hall's Bootstrap UCL 5.7131E-5 95% Percentile Bootstrap UCL 5.7402E-5
95% BCA Bootstrap UCL 5.8908E-5
90% Chebyshev(Mean, Sd) UCL 6.9241E-5 95% Chebyshev(Mean, Sd) UCL 8.1874E-5
97.5% Chebyshev(Mean, Sd) UCL 9.9408E-5 99% Chebyshev(Mean, Sd) UCL 1.3385E-4
Suggested UCL to Use

95% Student's-t UCL 5.7725E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient

Number of Bootstrap Operations

Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD

9/25/2013 5:10:50 PM
Unit 1.xls

OFF

95%

2000

Zinc
General Statistics

Total Number of Observations 6 Number of Distinct Observations 6

Minimum 3.8682E-4 Mean  0.00138
Maximum  0.003 Median 8.8074E-4
SD  0.00119 Std. Error of Mean 4.8497E-4
Coefficient of Variation 0.862 Skewness 0.716
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
ClI UCL can be using the ic and All UCL Options of ProUCL 5.0
Normal GOF Test
Shapiro Wilk Test Statistic 0.806 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.273 Liliefors GOF Test
5% Lilliefors Critical Value 0.362 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL  0.00236 95% Adjusted-CLT UCL (Chen-1995)  0.00233
95% Modified-t UCL (Johnson-1978)  0.00238
Gamma GOF Test
A-D Test Statistic 0.562 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.707 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.294 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.337 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.566 k star (bias corrected MLE) 0.894
Theta hat (MLE) 8.8016E-4 Theta star (bias corrected MLE) ~ 0.00154
nu hat (MLE) 18.79 nu star (bias corrected) 10.73
MLE Mean (bias corrected)  0.00138 MLE Sd (bias corrected)  0.00146
Approximate Chi Square Value (0.05) 4.402
Adjusted Level of Significance 0.0122 Adjusted Chi Square Value 3.064
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  0.00336 95% Adjusted Gamma UCL (use when n<50)  0.00483
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.839 Shapiro Wilk Lognomnal GOF Test
5% Shapiro Wilk Critical Value 0.788 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.268 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.362 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -7.858 Mean of logged Data  -6.939
Maximum of Logged Data  -5.81 SD of logged Data 0.936
Assuming Lognomal Distribution
95% H-UCL  0.00767 90% Chebyshev (MVUE) UCL  0.00293
95% Chebyshev (MVUE) UCL  0.00363 97.5% Chebyshev (MVUE) UCL  0.00461
99% Chebyshev (MVUE) UCL  0.00653
Di Free UCL
Data appear to follow a Di Di at5% Level
Nonparametric Distribution Free UCLs
95% CLT UCL  0.00218 95% Jackknife UCL  0.00236
95% Standard Bootstrap UCL  0.00211 95% Bootstrap-t UCL  0.00414
95% Hall's Bootstrap UCL ~ 0.00282 95% Percentile Bootstrap UCL ~ 0.00212
95% BCA Bootstrap UCL  0.00223
90% Chebyshev(Mean, Sd) UCL  0.00283 95% Chebyshev(Mean, Sd) UCL  0.00349
97.5% Chebyshev(Mean, Sd) UCL  0.00441 99% Chebyshev(Mean, Sd) UCL  0.0062
Suggested UCL to Use
95% Student's-t UCL  0.00236

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Hydrogen Chloride
General Statistics
Total Number of Observations 38 Number of Distinct Observations 35
Minimum 0.266 Mean 0.578
Maximum 1.153 Median 0.518
sD 0.226 Std. Error of Mean ~ 0.0366
Coefficient of Variation 0.391 Skewness 0.812
Normal GOF Test
Shapiro Wilk Test Statistic 0.926 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.938 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.162 Liliefors GOF Test
5% Lilliefors Critical Value 0.144 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 0.64 95% Adjusted-CLT UCL (Chen-1995) 0.644
95% Modified-t UCL (Johnson-1978) 0.641
Gamma GOF Test
A-D Test Statistic 0.422 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.75 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.114 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.143 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 7.135 k star (bias corrected MLE) 6.589
Theta hat (MLE) 0.081 Theta star (bias corrected MLE) 0.0878
nu hat (MLE) 542.2 nu star (bias corrected)  500.8
MLE Mean (bias corrected) 0.578 MLE Sd (bias corrected) 0.225
Approximate Chi Square Value (0.05) 449.9
Adjusted Level of Significance 0.0434 Adjusted Chi Square Value 447.9
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 0.644 95% Adjusted Gamma UCL (use when n<50) 0.646
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.938 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0916 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.144 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -1.325 Mean of logged Data  -0.62
Maximum of Logged Data 0.142 SD of logged Data 0.384
Assuming Lognormal Distribution
95% H-UCL 0.651 90% Chebyshev (MVUE) UCL 0.689
95% Chebyshev (MVUE) UCL 0.74 97.5% Chebyshev (MVUE) UCL 0.809
99% Chebyshev (MVUE) UCL 0.947
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 0.638 95% Jackknife UCL 0.64
95% Standard Bootstrap UCL 0.638 95% Bootstrap-t UCL 0.647
95% Hall's Bootstrap UCL 0.641 95% Percentile Bootstrap UCL 0.637
95% BCA Bootstrap UCL 0.642
90% Chebyshev(Mean, Sd) UCL 0.688 95% Chebyshev(Mean, Sd) UCL 0.738
97.5% Chebyshev(Mean, Sd) UCL 0.807 99% Chebyshev(Mean, Sd) UCL 0.943
Suggested UCL to Use

95% Adjusted Gamma UCL 0.646
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Hydrogen Fluoride (as Total Fluoride)
General Statistics

Total Number of Observations 36 Number of Distinct Observations
Minimum  0.00488 Mean

Maximum  0.0718 Median

SD  0.012 Std. Error of Mean

Coefficient of Variation 1.172 Skewness

Normal GOF Test

Shapiro Wilk Test Statistic 0.484 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.327 Liliefors GOF Test
5% Lilliefors Critical Value 0.148 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL ~ 0.0137 95% Adjusted-CLT UCL (Chen-1995)
95% Modified-t UCL (Johnson-1978)
Gamma GOF Test
A-D Test Statistic 5.353 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.762 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.373 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.149 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.821 k star (bias corrected MLE)
Theta hat (MLE)  0.00564 Theta star (bias corrected MLE)
nu hat (MLE) 131.1 nu star (bias corrected)
MLE Mean (bias corrected) 0.0103 MLE Sd (bias corrected)
Approximate Chi Square Value (0.05)
Adjusted Level of Significance 0.0428 Adjusted Chi Square Value

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 0.0129 95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.677 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.373 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.148 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -5.323 Mean of logged Data
Maximum of Logged Data  -2.634 SD of logged Data

Assuming Lognormal Distribution
95% H-UCL  0.012 90% Chebyshev (MVUE) UCL
95% Chebyshev (MVUE) UCL ~ 0.0144 97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL  0.0208

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLTUCL  0.0136 95% Jackknife UCL
95% Standard Bootstrap UCL 0.0136 95% Bootstrap-t UCL
95% Hall's Bootstrap UCL ~ 0.0264 95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL ~ 0.0155
90% Chebyshev(Mean, Sd) UCL 0.0163 95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL 0.0228 99% Chebyshev(Mean, Sd) UCL
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 0.019
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.

29

0.0103
0.00517
0.00201

4.085

0.015
0.0139

1.688
0.00609
1215
0.00791
97.06
96.07

0.013

-4.877
0.668

0.0129
0.0166

0.0137
0.017
0.0138

0.019
0.0302



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Sulfuric Acid
General Statistics
Total Number of Observations 36 Number of Distinct Observations
Minimum  0.00161 Mean
Maximum 0.164 Median
SD  0.0476 Std. Error of Mean
Coefficient of Variation 1.449 Skewness
Normal GOF Test
Shapiro Wilk Test Statistic 0.669 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.35 Lilliefors GOF Test
5% Lilliefors Critical Value 0.148 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL ~ 0.0463 95% Adjusted-CLT UCL (Chen-1995)
95% Modified-t UCL (Johnson-1978)
Gamma GOF Test
A-D Test Statistic 3.349 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.804 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.279 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.154 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.589 k star (bias corrected MLE)
Theta hat (MLE) 0.0558 Theta star (bias corrected MLE)
nu hat (MLE)  42.38 nu star (bias corrected)
MLE Mean (bias corrected) 0.0329 MLE Sd (bias corrected)
Approximate Chi Square Value (0.05)
Adjusted Level of Significance 0.0428 Adjusted Chi Square Value
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 0.0496 95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.196 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.148 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -6.43 Mean of logged Data
Maximum of Logged Data  -1.805 SD of logged Data

Assuming Lognormal Distribution
95% H-UCL  0.067 90% Chebyshev (MVUE) UCL
95% Chebyshev (MVUE) UCL  0.0724 97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL 0.126

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL  0.0459 95% Jackknife UCL
95% Standard Bootstrap UCL 0.0457 95% Bootstrap-t UCL
95% Hall's Bootstrap UCL ~ 0.0471 95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL ~ 0.0473
90% Chebyshev(Mean, Sd) UCL 0.0567 95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL 0.0824 99% Chebyshev(Mean, Sd) UCL
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 0.0675
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

2,3,7,8-TCDD
General Statistics
Total Number of Observations 67 Number of Distinct Observations 67
Minimum 9.294E-12 Mean 7.763E-11
Maximum 5.390E-10 Median 4.570E-11
SD 8.574E-11 Std. Error of Mean 1.048E-11
Coefficient of Variation ~ N/A Skewness 3.011
Normal GOF Test
Shapiro Wilk Test Statistic 0.694 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.215 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 9.511E-11 95% Adjusted-CLT UCL (Chen-1995) 9.898E-11
95% Modified-t UCL (Johnson-1978) 9.575E-11
Gamma GOF Test
A-D Test Statistic 1.926 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.771 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.158 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.111 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.394 k star (bias corrected MLE) 1.342
Theta hat (MLE) 5.568E-11 Theta star (bias corrected MLE) 5.785E-11
nu hat (MLE) 186.9 nu star (bias corrected)  179.8
MLE Mean (bias corrected) 7.763E-11 MLE Sd (bias corrected) 6.702E-11
Approximate Chi Square Value (0.05) 149.8
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 149.2
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 9.319E-11 95% Adjusted Gamma UCL (use when n<50) 9.356E-11
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.962 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.107 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.113 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data Not Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -25.4 Mean of logged Data  -23.68
Maximum of Logged Data  -21.34 SD of logged Data 0.86
Assuming Lognormal Distribution
95% H-UCL 9.467E-11 90% Chebyshev (MVUE) UCL 1.018E-10
95% Chebyshev (MVUE) UCL 1.140E-10 97.5% Chebyshev (MVUE) UCL 1.310E-10
99% Chebyshev (MVUE) UCL 1.643E-10
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 9.486E-11 95% Jackknife UCL 9.511E-11
95% Standard Bootstrap UCL 9.465E-11 95% Bootstrap-t UCL 1.009E-10
95% Hall's Bootstrap UCL 1.034E-10 95% Percentile Bootstrap UCL 9.618E-11
95% BCA Bootstrap UCL 9.880E-11
90% Chebyshev(Mean, Sd) UCL 1.091E-10 95% Chebyshev(Mean, Sd) UCL 1.233E-10
97.5% Chebyshev(Mean, Sd) UCL 1.431E-10 99% Chebyshev(Mean, Sd) UCL 1.819E-10
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.233E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

1,2,3,7,8-PeCDD
General Statistics

Total Number of Observations 67 Number of Distinct Observations 67
Minimum 2.405E-11 Mean 2.362E-10
Maximum 2.0300E-9 Median 1.220E-10
SD 3.035E-10 Std. Error of Mean 3.708E-11
Coefficient of Variation ~ N/A Skewness 3.545

Normal GOF Test

Shapiro Wilk Test Statistic 0.651 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.242 Lilliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.981E-10 95% Adjusted-CLT UCL (Chen-1995) 3.144E-10
95% Modified-t UCL (Johnson-1978) 3.007E-10

Gamma GOF Test
A-D Test Statistic 1.789 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.779 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.15 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.112 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.07 k star (bias corrected MLE) 1.032
Theta hat (MLE) 2.207E-10 Theta star (bias corrected MLE) 2.288E-10
nu hat (MLE) 143.4 nu star (bias corrected)  138.3
MLE Mean (bias corrected) 2.362E-10 MLE Sd (bias corrected) 2.325E-10
Approximate Chi Square Value (0.05) 112.1
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 111.6
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.913E-10 95% Adjusted Gamma UCL (use when n<50) 2.927E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.11 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0847 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -24.45 Mean of logged Data  -22.7
Maximum of Logged Data  -20.02 SD of logged Data 1.016
Assuming Lognormal Distribution
95% H-UCL 3.075E-10 90% Chebyshev (MVUE) UCL 3.311E-10
95% Chebyshev (MVUE) UCL 3.772E-10 97.5% Chebyshev (MVUE) UCL 4.413E-10
99% Chebyshev (MVUE) UCL 5.671E-10
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 2.972E-10 95% Jackknife UCL 2.981E-10
95% Standard Bootstrap UCL 2.960E-10 95% Bootstrap-t UCL 3.230E-10
95% Hall's Bootstrap UCL 3.583E-10 95% Percentile Bootstrap UCL 3.025E-10
95% BCA Bootstrap UCL 3.232E-10
90% Chebyshev(Mean, Sd) UCL 3.474E-10 95% Chebyshev(Mean, Sd) UCL 3.978E-10
97.5% Chebyshev(Mean, Sd) UCL 4.678E-10 99% Chebyshev(Mean, Sd) UCL 6.052E-10
Suggested UCL to Use

95% H-UCL 3.075E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

1,2,3,4,7,8-HxCDD
General Statistics

Total Number of Observations 67 Number of Distinct Observations 67
Minimum 2.338E-11 Mean 2.286E-10
Maximum 1.2100E-9 Median 1.190E-10
SD 2.460E-10 Std. Error of Mean 3.005E-11
Coefficient of Variation ~ N/A Skewness 2.063

Normal GOF Test

Shapiro Wilk Test Statistic 0.749 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 2.109E-15 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.202 Lilliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.787E-10 95% Adjusted-CLT UCL (Chen-1995) 2.861E-10
95% Modified-t UCL (Johnson-1978) 2.800E-10

Gamma GOF Test
A-D Test Statistic 1.345 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.775 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.151 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.112 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.221 k star (bias corrected MLE) 1.176
Theta hat (MLE) 1.872E-10 Theta star (bias corrected MLE) 1.943E-10
nu hat (MLE) 163.6 nu star (bias corrected) 157.6
MLE Mean (bias corrected) 2.286E-10 MLE Sd (bias corrected) 2.107E-10
Approximate Chi Square Value (0.05) 129.6
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 129.1
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.780E-10 95% Adjusted Gamma UCL (use when n<50) 2.792E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.967 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.181 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0957 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -24.48 Mean of logged Data  -22.66
Maximum of Logged Data  -20.53 SD of logged Data 0.962
Assuming Lognormal Distribution
95% H-UCL 2.978E-10 90% Chebyshev (MVUE) UCL 3.202E-10
95% Chebyshev (MVUE) UCL 3.627E-10 97.5% Chebyshev (MVUE) UCL 4.217E-10
99% Chebyshev (MVUE) UCL 5.375E-10
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 2.780E-10 95% Jackknife UCL 2.787E-10
95% Standard Bootstrap UCL 2.774E-10 95% Bootstrap-t UCL 2.875E-10
95% Hall's Bootstrap UCL 2.873E-10 95% Percentile Bootstrap UCL 2.798E-10
95% BCA Bootstrap UCL 2.861E-10
90% Chebyshev(Mean, Sd) UCL 3.187E-10 95% Chebyshev(Mean, Sd) UCL 3.595E-10
97.5% Chebyshev(Mean, Sd) UCL 4.162E-10 99% Chebyshev(Mean, Sd) UCL 5.275E-10
Suggested UCL to Use

95% H-UCL 2.978E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
9/25/2013 5:10:50 PM
Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
1,2,3,6,7,8-HxCDD

Date/Time of Computation

From File

General Statistics
Total Number of Observations 67
Minimum 5.372E-11
Maximum 1.9700E-9
SD 4.002E-10
Coefficient of Variation ~ N/A

Number of Distinct Observations 66
Mean 4.469E-10
Median 3.330E-10
Std. Error of Mean 4.890E-11
Skewness 1.592

Normal GOF Test
Shapiro Wilk Test Statistic 0.823
5% Shapiro Wilk P Value 8.197E-11
Lilliefors Test Statistic 0.211 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 5.284E-10

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 5.375E-10
95% Modified-t UCL (Johnson-1978) 5.300E-10

Gamma GOF Test
A-D Test Statistic 0.758
5% A-D Critical Value 0.77

Anderson-Darling Gamma GOF Test
Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.116 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.111 Data Not Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
khat(MLE)  1.449
Theta hat (MLE) 3.084E-10
nu hat (MLE)  194.2
MLE Mean (bias corrected) 4.469E-10

k star (bias corrected MLE) 1.394

Theta star (bias corrected MLE) 3.206E-10
nu star (bias corrected) 186.8

MLE Sd (bias corrected) 3.785E-10
Approximate Chi Square Value (0.05) 156.2

Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 155.6

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50) 5.345E-10 95% Adjusted Gamma UCL (use when n<50) 5.366E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.955

5% Shapiro Wilk P Value 0.0399

Lilliefors Test Statistic ~ 0.0917

5% Lilliefors Critical Value 0.108
Data appear { L

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test
Data appear Lognormal at 5% Significance Level
at 5% Signif Level

Lognormal Statistics
-23.65
-20.05

Minimum of Logged Data Mean of logged Data  -21.91

Maximum of Logged Data SD of logged Data 0.92
Assuming Lognormal Distribution
95% H-UCL 5.971E-10
95% Chebyshev (MVUE) UCL 7.237E-10
99% Chebyshev (MVUE) UCL 1.0605E-9

90% Chebyshev (MVUE) UCL 6.418E-10
97.5% Chebyshev (MVUE) UCL 8.373E-10

ic Distribution Free UCL
Data appear to follow a Di ible Di at 5% Signil Level

Nonparametric Distribution Free UCLs

95% CLT UCL 5.273E-10 95% Jackknife UCL 5.284E-10
95% Standard Bootstrap UCL 5.277E-10 95% Bootstrap-t UCL 5.403E-10
95% Hall's Bootstrap UCL 5.409E-10 95% Percentile Bootstrap UCL 5.274E-10

95% BCA Bootstrap UCL 5.384E-10
90% Chebyshev(Mean, Sd) UCL 5.936E-10 95% Chebyshev(Mean, Sd) UCL 6.600E-10
97.5% Chebyshev(Mean, Sd) UCL 7.522E-10 99% Chebyshev(Mean, Sd) UCL 9.334E-10

Suggested UCL to Use
95% Approximate Gamma UCL 5.345E-10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

1,2,3,7,8,9-HxCDD
General Statistics

Total Number of Observations 67 Number of Distinct Observations 65
Minimum 3.010E-11 Mean 3.375E-10
Maximum 1.9700E-9 Median 2.035E-10
SD 3.703E-10 Std. Error of Mean 4.524E-11
Coefficient of Variation ~ N/A Skewness 2.092

Normal GOF Test

Shapiro Wilk Test Statistic 0.744 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 1.110E-15 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.267 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.130E-10 95% Adjusted-CLT UCL (Chen-1995) 4.243E-10
95% Modified-t UCL (Johnson-1978) 4.149E-10

Gamma GOF Test
A-D Test Statistic 1.578 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.777 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.152 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.112 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.141 k star (bias corrected MLE) 1.1
Theta hat (MLE) 2.957E-10 Theta star (bias corrected MLE) 3.068E-10
nu hat (MLE) 152.9 nu star (bias corrected) 147.4
MLE Mean (bias corrected) 3.375E-10 MLE Sd (bias corrected) 3.218E-10
Approximate Chi Square Value (0.05) 120.4
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 119.8
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.134E-10 95% Adjusted Gamma UCL (use when n<50) 4.152E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.958 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.0585 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0831 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -24.23 Mean of logged Data  -22.31
Maximum of Logged Data  -20.05 SD of logged Data 1.018
Assuming Lognormal Distribution
95% H-UCL 4.566E-10 90% Chebyshev (MVUE) UCL 4.916E-10
95% Chebyshev (MVUE) UCL 5.602E-10 97.5% Chebyshev (MVUE) UCL 6.554E-10
99% Chebyshev (MVUE) UCL 8.423E-10
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 4.119E-10 95% Jackknife UCL 4.130E-10
95% Standard Bootstrap UCL 4.103E-10 95% Bootstrap-t UCL 4.293E-10
95% Hall's Bootstrap UCL 4.281E-10 95% Percentile Bootstrap UCL 4.145E-10
95% BCA Bootstrap UCL 4.285E-10
90% Chebyshev(Mean, Sd) UCL 4.732E-10 95% Chebyshev(Mean, Sd) UCL 5.347E-10
97.5% Chebyshev(Mean, Sd) UCL 6.200E-10 99% Chebyshev(Mean, Sd) UCL 7.877E-10
Suggested UCL to Use

95% H-UCL 4.566E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

1,2,3,4,6,7,8-HpCDD
General Statistics

Total Number of Observations 67 Number of Distinct Observations 66
Minimum 3.360E-10 Mean 3.4601E-9
Maximum 2.4873E-8 Median 2.2800E-9
SD 4.2098E-9 Std. Error of Mean 5.143E-10
Coefficient of Variation ~ N/A Skewness 2.938
Normal GOF Test
Shapiro Wilk Test Statistic 0.686 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.236 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.3181E-9 95% Adjusted-CLT UCL (Chen-1995) 4.5033E-9
95% Modified-t UCL (Johnson-1978) 4.3489E-9

Gamma GOF Test
A-D Test Statistic 1.077 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.778 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.12 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.112 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.1 k star (bias corrected MLE) 1.06
Theta hat (MLE) 3.1468E-9 Theta star (bias corrected MLE) 3.2634E-9
nu hat (MLE) 147.3 nu star (bias corrected)  142.1
MLE Mean (bias corrected) 3.4601E-9 MLE Sd (bias corrected) 3.3603E-9
Approximate Chi Square Value (0.05) 115.5
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 115

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.2551E-9 95% Adjusted Gamma UCL (use when n<50) 4.2745E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.967 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.188 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0788 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data ~ -21.81 Mean of logged Data  -20
Maximum of Logged Data  -17.51 SD of logged Data 1.024

Assuming Lognormal Distribution
95% H-UCL 4.6230E-9 90% Chebyshev (MVUE) UCL 4.9795E-9
95% Chebyshev (MVUE) UCL 5.6781E-9 97.5% Chebyshev (MVUE) UCL 6.6476E-9
99% Chebyshev (MVUE) UCL 8.5521E-9

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 4.3061E-9 95% Jackknife UCL 4.3181E-9
95% Standard Bootstrap UCL 4.3044E-9 95% Bootstrap-t UCL 4.6310E-9
95% Hall's Bootstrap UCL 4.7436E-9 95% Percentile Bootstrap UCL 4.3771E-9
95% BCA Bootstrap UCL 4.4952E-9
90% Chebyshev(Mean, Sd) UCL 5.0031E-9 95% Chebyshev(Mean, Sd) UCL 5.7019E-9
97.5% Chebyshev(Mean, Sd) UCL 6.6720E-9 99% Chebyshev(Mean, Sd) UCL 8.5774E-9
Suggested UCL to Use

95% H-UCL 4.6230E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

0ocbD
General Statistics
Total Number of Observations 67 Number of Distinct Observations 67
Minimum 5.070E-10 Mean 8.2847E-9
Maximum 1.4080E-7 Median 3.3400E-9
SD 1.8132E-8 Std. Error of Mean 2.2152E-9
Coefficient of Variation ~ N/A Skewness 6.203

Normal GOF Test

Shapiro Wilk Test Statistic 0.407 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.334 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.1980E-8 95% Adjusted-CLT UCL (Chen-1995) 1.3722E-8
95% Modified-t UCL (Johnson-1978) 1.2260E-8

Gamma GOF Test
A-D Test Statistic 2454 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.795 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.16 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.113 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.727 k star (bias corrected MLE) 0.705
Theta hat (MLE) 1.1391E-8 Theta star (bias corrected MLE) 1.1756E-8
nu hat (MLE)  97.46 nu star (bias corrected) 94.43
MLE Mean (bias corrected) 8.2847E-9 MLE Sd (bias corrected) 9.8690E-9
Approximate Chi Square Value (0.05) 73.02
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 72.61
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.0714E-8 95% Adjusted Gamma UCL (use when n<50) 1.0775E-8
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.135 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0672 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -21.4 Mean of logged Data  -19.44
Maximum of Logged Data  -15.78 SD of logged Data 1.192
Assuming Lognormal Distribution
95% H-UCL 1.0180E-8 90% Chebyshev (MVUE) UCL 1.1205E-8
95% Chebyshev (MVUE) UCL 1.2998E-8 97.5% Chebyshev (MVUE) UCL 1.5487E-8
99% Chebyshev (MVUE) UCL 2.0375E-8
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 1.1928E-8 95% Jackknife UCL 1.1980E-8
95% Standard Bootstrap UCL 1.1807E-8 95% Bootstrap-t UCL 1.6878E-8
95% Hall's Bootstrap UCL 2.5885E-8 95% Percentile Bootstrap UCL 1.2105E-8
95% BCA Bootstrap UCL 1.4501E-8
90% Chebyshev(Mean, Sd) UCL 1.4930E-8 95% Chebyshev(Mean, Sd) UCL 1.7940E-8
97.5% Chebyshev(Mean, Sd) UCL 2.2118E-8 99% Chebyshev(Mean, Sd) UCL 3.0325E-8
Suggested UCL to Use

95% H-UCL 1.0180E-8
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
2,3,7,8-TCDF
General Statistics
Total Number of Observations 67 Number of Distinct Observations 67
Minimum 3.532E-11 Mean 3.095E-10
Maximum 2.9000E-9 Median 1.775E-10
SD 4.528E-10 Std. Error of Mean 5.532E-11
Coefficient of Variation ~ N/A Skewness 3.763
Normal GOF Test
Shapiro Wilk Test Statistic 0.564 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.301 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.018E-10 95% Adjusted-CLT UCL (Chen-1995) 4.277E-10
95% Modified-t UCL (Johnson-1978) 4.061E-10
Gamma GOF Test
A-D Test Statistic 2.925 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.778 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.171 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.112 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.081 k star (bias corrected MLE) 1.042
Theta hat (MLE) 2.864E-10 Theta star (bias corrected MLE) 2.970E-10
nu hat (MLE) 144.8 nu star (bias corrected) 139.7
MLE Mean (bias corrected) 3.095E-10 MLE Sd (bias corrected) 3.032E-10
Approximate Chi Square Value (0.05) 113.3
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 112.8
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.814E-10 95% Adjusted Gamma UCL (use when n<50) 3.831E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.0346 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0849 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level

Lognormal Statistics
Minimum of Logged Data ~ -24.07 Mean of logged Data  -22.43
Maximum of Logged Data  -19.66 SD of logged Data 0.945

Assuming Lognormal Distribution
95% H-UCL 3.692E-10 90% Chebyshev (MVUE) UCL 3.968E-10
95% Chebyshev (MVUE) UCL 4.487E-10 97.5% Chebyshev (MVUE) UCL 5.207E-10
99% Chebyshev (MVUE) UCL 6.621E-10

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 4.005E-10 95% Jackknife UCL 4.018E-10
95% Standard Bootstrap UCL 3.989E-10 95% Bootstrap-t UCL 4.562E-10
95% Hall's Bootstrap UCL 4.640E-10 95% Percentile Bootstrap UCL 4.093E-10
95% BCA Bootstrap UCL 4.425E-10
90% Chebyshev(Mean, Sd) UCL 4.755E-10 95% Chebyshev(Mean, Sd) UCL 5.507E-10
97.5% Chebyshev(Mean, Sd) UCL 6.550E-10 99% Chebyshev(Mean, Sd) UCL 8.600E-10
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 5.507E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

1,2,3,7,8-PeCDF
General Statistics

Total Number of Observations 67 Number of Distinct Observations 67
Minimum 3.274E-11 Mean 6.000E-10
Maximum 7.2800E-9 Median 2.747E-10
SD 1.0736E-9 Std. Error of Mean 1.312E-10
Coefficient of Variation ~ N/A Skewness 4.325

Normal GOF Test

Shapiro Wilk Test Statistic 0.508 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.343 Lilliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 8.188E-10 95% Adjusted-CLT UCL (Chen-1995) 8.898E-10
95% Modified-t UCL (Johnson-1978) 8.304E-10

Gamma GOF Test
A-D Test Statistic 3.665 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.789 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.21 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.113 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.822 k star (bias corrected MLE) 0.795
Theta hat (MLE) 7.303E-10 Theta star (bias corrected MLE) 7.550E-10
nu hat (MLE) 110.1 nu star (bias corrected)  106.5
MLE Mean (bias corrected) 6.000E-10 MLE Sd (bias corrected) 6.731E-10
Approximate Chi Square Value (0.05) 83.68
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 83.23
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.636E-10 95% Adjusted Gamma UCL (use when n<50) 7.677E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.96 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.0785 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.108 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -24.14 Mean of logged Data  -21.95
Maximum of Logged Data  -18.74 SD of logged Data 1.098
Assuming Lognormal Distribution
95% H-UCL 7.235E-10 90% Chebyshev (MVUE) UCL 7.842E-10
95% Chebyshev (MVUE) UCL 9.011E-10 97.5% Chebyshev (MVUE) UCL 1.0634E-9
99% Chebyshev (MVUE) UCL 1.3822E-9
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 8.157E-10 95% Jackknife UCL 8.188E-10
95% Standard Bootstrap UCL 8.177E-10 95% Bootstrap-t UCL 9.990E-10
95% Hall's Bootstrap UCL 1.5444E-9 95% Percentile Bootstrap UCL 8.321E-10
95% BCA Bootstrap UCL 9.084E-10
90% Chebyshev(Mean, Sd) UCL 9.935E-10 95% Chebyshev(Mean, Sd) UCL 1.1717E-9
97.5% Chebyshev(Mean, Sd) UCL 1.4191E-9 99% Chebyshev(Mean, Sd) UCL 1.9050E-9
Suggested UCL to Use

95% H-UCL 7.235E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

2,3,4,7,8-PeCDF
General Statistics
Total Number of Observations 67 Number of Distinct Observations 65
Minimum 4.960E-11 Mean 6.438E-10
Maximum 6.1200E-9 Median 3.494E-10
SD 9.768E-10 Std. Error of Mean 1.193E-10
Coefficient of Variation ~ N/A Skewness 3.66
Normal GOF Test
Shapiro Wilk Test Statistic 0.576 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.294 Lilliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 8.429E-10 95% Adjusted-CLT UCL (Chen-1995) 8.971E-10
95% Modified-t UCL (Johnson-1978) 8.517E-10
Gamma GOF Test
A-D Test Statistic 2.338 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.783 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.166 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.112 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.943 k star (bias corrected MLE) 0.911
Theta hat (MLE) 6.824E-10 Theta star (bias corrected MLE) 7.066E-10
nu hat (MLE) 126.4 nu star (bias corrected)  122.1
MLE Mean (bias corrected) 6.438E-10 MLE Sd (bias corrected) 6.745E-10
Approximate Chi Square Value (0.05) 97.56
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 97.08
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 8.055E-10 95% Adjusted Gamma UCL (use when n<50) 8.095E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.259 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0788 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -23.73 Mean of logged Data  -21.78
Maximum of Logged Data  -18.91 SD of logged Data 1.059
Assuming Lognormal Distribution
95% H-UCL 8.173E-10 90% Chebyshev (MVUE) UCL 8.824E-10
95% Chebyshev (MVUE) UCL 1.0099E-9 97.5% Chebyshev (MVUE) UCL 1.1868E-9
99% Chebyshev (MVUE) UCL 1.5343E-9
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 8.401E-10 95% Jackknife UCL 8.429E-10
95% Standard Bootstrap UCL 8.399E-10 95% Bootstrap-t UCL 9.413E-10
95% Hall's Bootstrap UCL 1.0654E-9 95% Percentile Bootstrap UCL 8.707E-10
95% BCA Bootstrap UCL 9.356E-10
90% Chebyshev(Mean, Sd) UCL 1.0018E-9 95% Chebyshev(Mean, Sd) UCL 1.1639E-9
97.5% Chebyshev(Mean, Sd) UCL 1.3890E-9 99% Chebyshev(Mean, Sd) UCL 1.8311E-9
Suggested UCL to Use

95% H-UCL 8.173E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
1,2,3,4,7,8-HxCDF
General Statistics
Total Number of Observations 67
Minimum 3.371E-11
Maximum 7.8900E-9
SD 1.2952E-9
Coefficient of Variation ~ N/A

Number of Distinct Observations 66
Mean 8.683E-10
Median 4.210E-10
Std. Error of Mean 1.582E-10
Skewness 3.231

Normal GOF Test
Shapiro Wilk Test Statistic 0.631
5% Shapiro Wilk P Value 0

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.272 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.1323E-9

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.1953E-9
95% Modified-t UCL (Johnson-1978) 1.1427E-9

Gamma GOF Test
A-D Test Statistic 1.944
5% A-D Critical Value 0.79

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.162 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.113 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  0.796
Theta hat (MLE) 1.0913E-9
nu hat (MLE)  106.6
MLE Mean (bias corrected) 8.683E-10

k star (bias corrected MLE) 0.77

Theta star (bias corrected MLE) 1.1277E-9
nu star (bias corrected) 103.2

MLE Sd (bias corrected) 9.895E-10

Approximate Chi Square Value (0.05) 80.74
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 80.3
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.1096E-9 95% Adjusted Gamma UCL (use when n<50) 1.1156E-9
Lognormal GOF Test

Shapiro Wilk Test Statistic 0.975
5% Shapiro Wilk P Value 0.42

Shapiro Wilk Lognormal GOF Test
Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0741 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data ~ -24.11 Mean of logged Data  -21.61
Maximum of Logged Data  -18.66 SD of logged Data 1.222
Assuming Lognormal Distribution
95% H-UCL 1.2032E-9
95% Chebyshev (MVUE) UCL 1.5513E-9
99% Chebyshev (MVUE) UCL 2.4481E-9

90% Chebyshev (MVUE) UCL 1.3333E-9
97.5% Chebyshev (MVUE) UCL 1.8538E-9

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 1.1286E-9 95% Jackknife UCL 1.1323E-9
95% Standard Bootstrap UCL 1.1413E-9 95% Bootstrap-t UCL 1.2269E-9
95% Hall's Bootstrap UCL 1.3450E-9 95% Percentile Bootstrap UCL 1.1342E-9

95% BCA Bootstrap UCL 1.1937E-9
90% Chebyshev(Mean, Sd) UCL 1.3430E-9 95% Chebyshev(Mean, Sd) UCL 1.5580E-9
97.5% Chebyshev(Mean, Sd) UCL 1.8565E-9 99% Chebyshev(Mean, Sd) UCL 2.4427E-9

Suggested UCL to Use

95% H-UCL 1.2032E-9 95% Chebyshev(Mean, Sd) UCL 1.5580E-9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

1,2,3,6,7,8-HxCDF
General Statistics

Total Number of Observations 67 Number of Distinct Observations 67
Minimum 3.579E-11 Mean 8.600E-10
Maximum 9.1900E-9 Median 3.970E-10
SD 1.4733E-9 Std. Error of Mean 1.800E-10
Coefficient of Variation ~ N/A Skewness 3.691

Normal GOF Test

Shapiro Wilk Test Statistic 0.563 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.322 Lilliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.1603E-9 95% Adjusted-CLT UCL (Chen-1995) 1.2428E-9
95% Modified-t UCL (Johnson-1978) 1.1738E-9

Gamma GOF Test
A-D Test Statistic 2552 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.795 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.188 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.113 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.724 k star (bias corrected MLE) 0.701
Theta hat (MLE) 1.1884E-9 Theta star (bias corrected MLE) 1.2264E-9
nu hat (MLE)  96.97 nu star (bias corrected) 93.96
MLE Mean (bias corrected) 8.600E-10 MLE Sd (bias corrected) 1.0270E-9
Approximate Chi Square Value (0.05) 72.61
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 722
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.1130E-9 95% Adjusted Gamma UCL (use when n<50) 1.1193E-9
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.97 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.271 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0883 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -24.05 Mean of logged Data  -21.71
Maximum of Logged Data  -18.51 SD of logged Data 1.251
Assuming Lognormal Distribution
95% H-UCL 1.1381E-9 90% Chebyshev (MVUE) UCL 1.2705E-9
95% Chebyshev (MVUE) UCL 1.4824E-9 97.5% Chebyshev (MVUE) UCL 1.7764E-9
99% Chebyshev (MVUE) UCL 2.3541E-9
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 1.1561E-9 95% Jackknife UCL 1.1603E-9
95% Standard Bootstrap UCL 1.1594E-9 95% Bootstrap-t UCL 1.3437E-9
95% Hall's Bootstrap UCL 1.5627E-9 95% Percentile Bootstrap UCL 1.1707E-9
95% BCA Bootstrap UCL 1.2502E-9
90% Chebyshev(Mean, Sd) UCL 1.4000E-9 95% Chebyshev(Mean, Sd) UCL 1.6446E-9
97.5% Chebyshev(Mean, Sd) UCL 1.9840E-9 99% Chebyshev(Mean, Sd) UCL 2.6509E-9
Suggested UCL to Use

95% H-UCL 1.1381E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets

Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
2,3,4,6,7,8-HxCDF
General Statistics
Total Number of Observations 67
Minimum 3.250E-11
Maximum 7.1000E-9
SD 1.2809E-9
Coefficient of Variation ~ N/A

Normal GOF Test
Shapiro Wilk Test Statistic 0.623
5% Shapiro Wilk P Value 0
Lilliefors Test Statistic 0.296
5% Lilliefors Critical Value 0.108

Number of Distinct Observations 66
Mean 8.534E-10
Median 3.830E-10
Std. Error of Mean 1.565E-10

Skewness 2.935
Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors GOF Test

Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL
95% Student's-t UCL 1.1145E-9

Gamma GOF Test
A-D Test Statistic 2.363
5% A-D Critical Value 0.791

K-S Test Statistic 0.18
5% K-S Critical Value 0.113

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.1708E-9
95% Modified-t UCL (Johnson-1978) 1.1238E-9

Anderson-Darling Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

Kolmogrov-Smimoff Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  0.789
Theta hat (MLE) 1.0820E-9
nu hat (MLE)  105.7
MLE Mean (bias corrected) 8.534E-10

Adjusted Level of Significance 0.0464

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 1.0918E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.971
5% Shapiro Wilk P Value 0.298
Lilliefors Test Statistic ~ 0.0885

5% Lilliefors Critical Value 0.108

k star (bias corrected MLE) 0.763
Theta star (bias corrected MLE) 1.1179E-9
nu star (bias corrected)  102.3
MLE Sd (bias corrected) 9.767E-10
79.96
79.53

Approximate Chi Square Value (0.05)
Adjusted Chi Square Value

95% Adjusted Gamma UCL (use when n<50) 1.0977E-9

Shapiro Wilk Lognormal GOF Test
Data appear Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test

Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-24.15
-18.76

Minimum of Logged Data

Maximum of Logged Data

-21.64
1.217

Mean of logged Data
SD of logged Data

Assuming Lognormal Distribution

95% H-UCL 1.1668E-9
95% Chebyshev (MVUE) UCL 1.5022E-9
99% Chebyshev (MVUE) UCL 2.3682E-9

90% Chebyshev (MVUE) UCL 1.2917E-9
97.5% Chebyshev (MVUE) UCL 1.7943E-9

ic Distribution Free UCL
at5%

Data appear to follow a Di ible Di

Level

Nonparametric Distribution Free UCLs

95% CLT UCL 1.1108E-9

95% Standard Bootstrap UCL 1.1039E-9
95% Hall's Bootstrap UCL 1.2318E-9

95% BCA Bootstrap UCL 1.1857E-9

90% Chebyshev(Mean, Sd) UCL 1.3229E-9
97.5% Chebyshev(Mean, Sd) UCL 1.8307E-9

Suggested UCL to Use
95% H-UCL 1.1668E-9

95% Jackknife UCL 1.1145E-9
95% Bootstrap-t UCL 1.2236E-9
95% Percentile Bootstrap UCL 1.1276E-9

95% Chebyshev(Mean, Sd) UCL 1.5355E-9
99% Chebyshev(Mean, Sd) UCL 2.4105E-9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
9/25/2013 5:10:50 PM
Unit 1.xls
OFF
95%
2000

Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
1,2,3,7,8,9-HxCDF
General Statistics
Total Number of Observations 67

Minimum 9.851E-12

Maximum 2.9000E-9

SD 5.093E-10
Coefficient of Variation ~ N/A

Normal GOF Test

Shapiro Wilk Test Statistic 0.519
5% Shapiro Wilk P Value 0

Lilliefors Test Statistic 0.323

5% Lilliefors Critical Value 0.108

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 3.633E-10

Number of Distinct Observations 67
Mean 2.595E-10
Median 7.850E-11
Std. Error of Mean 6.223E-11

Skewness 3.53

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Liliefors GOF Test
Data Not Normal at 5% Significance Level

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 3.905E-10

95% Modified-t UCL (Johnson-1978) 3.677E-10

Gamma GOF Test
A-D Test Statistic 3.657
5% A-D Critical Value 0.808
K-S Test Statistic 0.212
5% K-S Critical Value 0.114

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  0.593
Theta hat (MLE) 4.376E-10
nuhat (MLE) ~ 79.46
MLE Mean (bias corrected) 2.595E-10

Approximate Chi Square Value (0.05)

Adjusted Level of Significance 0.0464

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.456E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.951
5% Shapiro Wilk P Value 0.0253
Lilliefors Test Statistic 0.115

5% Lilliefors Critical Value 0.108

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-25.34
-19.66

Minimum of Logged Data

Maximum of Logged Data

Assuming Lognormal Distribution
95% H-UCL 3.346E-10
95% Chebyshev (MVUE) UCL 4.394E-10
99% Chebyshev (MVUE) UCL 7.140E-10

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 3.618E-10
95% Standard Bootstrap UCL 3.611E-10
95% Hall's Bootstrap UCL 4.030E-10
95% BCA Bootstrap UCL 3.888E-10
90% Chebyshev(Mean, Sd) UCL 4.461E-10
97.5% Chebyshev(Mean, Sd) UCL 6.481E-10

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 5.307E-10

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
Kolmogrov-Smimoff Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level

k star (bias corrected MLE) 0.576
Theta star (bias corrected MLE) 4.502E-10
nu star (bias corrected) 77.23
MLE Sd (bias corrected) 3.418E-10
57.99

Adjusted Chi Square Value 57.62

95% Adjusted Gamma UCL (use when n<50) 3.478E-10

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test
Data Not Lognormal at 5% Significance Level

-23.12
1.363

Mean of logged Data
SD of logged Data

90% Chebyshev (MVUE) UCL 3.727E-10
97.5% Chebyshev (MVUE) UCL 5.321E-10

95% Jackknife UCL 3.633E-10
95% Bootstrap-t UCL 4.201E-10
95% Percentile Bootstrap UCL 3.630E-10

95% Chebyshev(Mean, Sd) UCL 5.307E-10
99% Chebyshev(Mean, Sd) UCL 8.786E-10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

1,2,3,4,6,7,8-HpCDF

General Statistics

Total Number of Observations 67 Number of Distinct Observations 66
Minimum 7.940E-11 Mean 2.8409E-9
Maximum 2.2386E-8 Median 9.400E-10
SD 4.7924E-9 Std. Error of Mean 5.855E-10
Coefficient of Variation ~ N/A Skewness 2.638

Normal GOF Test

Shapiro Wilk Test Statistic 0.596 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.31 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.8177E-9 95% Adjusted-CLT UCL (Chen-1995) 4.0056E-9
95% Modified-t UCL (Johnson-1978) 3.8491E-9

Gamma GOF Test
A-D Test Statistic 2974 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.806 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.198 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.608 k star (bias corrected MLE) 0.59
Theta hat (MLE) 4.6763E-9 Theta star (bias corrected MLE) 4.8130E-9
nu hat (MLE)  81.41 nu star (bias corrected) 79.09
MLE Mean (bias corrected) 2.8409E-9 MLE Sd (bias corrected) 3.6977E-9
Approximate Chi Square Value (0.05) 59.6
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 59.23

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.7698E-9 95% Adjusted Gamma UCL (use when n<50) 3.7935E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.957 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.0531 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0976 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -23.26 Mean of logged Data  -20.69
Maximum of Logged Data  -17.61 SD of logged Data 1.414

Assuming Lognormal Distribution
95% H-UCL 4.1486E-9 90% Chebyshev (MVUE) UCL 4.5908E-9
95% Chebyshev (MVUE) UCL 5.4382E-9 97.5% Chebyshev (MVUE) UCL 6.6145E-9
99% Chebyshev (MVUE) UCL 8.9249E-9

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 3.8039E-9 95% Jackknife UCL 3.8177E-9
95% Standard Bootstrap UCL 3.8079E-9 95% Bootstrap-t UCL 4.1941E-9
95% Hall's Bootstrap UCL 3.9603E-9 95% Percentile Bootstrap UCL 3.8742E-9
95% BCA Bootstrap UCL 3.9895E-9
90% Chebyshev(Mean, Sd) UCL 4.5974E-9 95% Chebyshev(Mean, Sd) UCL 5.3930E-9
97.5% Chebyshev(Mean, Sd) UCL 6.4973E-9 99% Chebyshev(Mean, Sd) UCL 8.6664E-9
Suggested UCL to Use

95% H-UCL 4.1486E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

1,2,3,4,7,8,9-HpCDF
General Statistics

Total Number of Observations 67 Number of Distinct Observations 65
Minimum 1.890E-11 Mean 6.210E-10
Maximum 5.9200E-9 Median 1.820E-10
SD 1.0815E-9 Std. Error of Mean 1.321E-10
Coefficient of Variation ~ N/A Skewness 3.127

Normal GOF Test

Shapiro Wilk Test Statistic 0.581 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.297 Liliefors GOF Test
5% Lilliefors Critical Value 0.108 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 8.414E-10 95% Adjusted-CLT UCL (Chen-1995) 8.923E-10
95% Modified-t UCL (Johnson-1978) 8.499E-10

Gamma GOF Test
A-D Test Statistic 3.031 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.805 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.184 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.621 k star (bias corrected MLE) 0.603
Theta hat (MLE) 9.995E-10 Theta star (bias corrected MLE) 1.0291E-9
nu hat (MLE)  83.26 nu star (bias corrected) 80.86
MLE Mean (bias corrected) 6.210E-10 MLE Sd (bias corrected) 7.994E-10
Approximate Chi Square Value (0.05) 61.14
Adjusted Level of Significance 0.0464 Adjusted Chi Square Value 60.77
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 8.213E-10 95% Adjusted Gamma UCL (use when n<50) 8.264E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.0486 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.091 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -24.69 Mean of logged Data  -22.19
Maximum of Logged Data  -18.94 SD of logged Data 1.378
Assuming Lognormal Distribution
95% H-UCL 8.694E-10 90% Chebyshev (MVUE) UCL 9.667E-10
95% Chebyshev (MVUE) UCL 1.1415E-9 97.5% Chebyshev (MVUE) UCL 1.3839E-9
99% Chebyshev (MVUE) UCL 1.8603E-9
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 8.384E-10 95% Jackknife UCL 8.414E-10
95% Standard Bootstrap UCL 8.378E-10 95% Bootstrap-t UCL 9.609E-10
95% Hall's Bootstrap UCL 9.301E-10 95% Percentile Bootstrap UCL 8.389E-10
95% BCA Bootstrap UCL 9.385E-10
90% Chebyshev(Mean, Sd) UCL 1.0174E-9 95% Chebyshev(Mean, Sd) UCL 1.1970E-9
97.5% Chebyshev(Mean, Sd) UCL 1.4462E-9 99% Chebyshev(Mean, Sd) UCL 1.9357E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.1970E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets

Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
OCDF
General Statistics
Total Number of Observations 67
Minimum 7.245E-11
Maximum 5.3744E-8
SD 6.9816E-9
Coefficient of Variation ~ N/A

Normal GOF Test
Shapiro Wilk Test Statistic 0.365
5% Shapiro Wilk P Value 0
0.362
0.108

Lilliefors Test Statistic

5% Lilliefors Critical Value

Number of Distinct Observations 64
Mean 2.5450E-9
Median 5.730E-10
Std. Error of Mean 8.529E-10

Skewness 6.314

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Liliefors GOF Test
Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 3.9680E-9

Gamma GOF Test
A-D Test Statistic 3.748
5% A-D Critical Value 0.816
K-S Test Statistic 0.207
5% K-S Critical Value 0.115

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.6510E-9
95% Modified-t UCL (Johnson-1978) 4.0776E-9

Anderson-Darling Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

Kolmogrov-Smimoff Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  0.507
Theta hat (MLE) 5.0179E-9
nuhat (MLE)  67.96
MLE Mean (bias corrected) 2.5450E-9
Adjusted Level of Significance 0.0464

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.4750E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.952
5% Shapiro Wilk P Value 0.0279
Lilliefors Test Statistic 0.111

5% Lilliefors Critical Value 0.108

k star (bias corrected MLE) 0.494
Theta star (bias corrected MLE) 5.1474E-9
66.25

MLE Sd (bias corrected) 3.6194E-9
Approximate Chi Square Value (0.05) 48.52
Adjusted Chi Square Value  48.19

nu star (bias corrected)

95% Adjusted Gamma UCL (use when n<50) 3.4991E-9

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test
Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-23.35
-16.74

Minimum of Logged Data

Maximum of Logged Data

Assuming Lognormal Distribution
95% H-UCL 3.1904E-9
95% Chebyshev (MVUE) UCL 4.1642E-9
99% Chebyshev (MVUE) UCL 6.8872E-9

Mean of logged Data
SD of logged Data

-21.04
1.456

90% Chebyshev (MVUE) UCL 3.5024E-9
97.5% Chebyshev (MVUE) UCL 5.0828E-9

ic Distribution Free UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 3.9480E-9

95% Standard Bootstrap UCL 3.8925E-9
95% Hall's Bootstrap UCL 9.2098E-9

95% BCA Bootstrap UCL 5.1365E-9

90% Chebyshev(Mean, Sd) UCL 5.1038E-9
97.5% Chebyshev(Mean, Sd) UCL 7.8716E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 6.2629E-9

95% Jackknife UCL 3.9680E-9
95% Bootstrap-t UCL 6.2057E-9
95% Percentile Bootstrap UCL 4.1706E-9

95% Chebyshev(Mean, Sd) UCL 6.2629E-9
99% Chebyshev(Mean, Sd) UCL 1.1032E-8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
Unit 1.xls
OFF
95%
2000

From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Total PCBs
General Statistics

Total Number of Observations 20 Number of Distinct Observations 20

Minimum 1.6692E-7 Mean 3.2022E-5
Maximum 1.0947E-4 Median 1.3986E-5
SD 3.9322E-5

Std. Error of Mean 8.7926E-6

Coefficient of Variation ~ N/A

Skewness 0.902

Normal GOF Test

Shapiro Wilk Test Statistic 0.751 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.905 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.284 Liliefors GOF Test
5% Lilliefors Critical Value 0.198

Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.7226E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.8380E-5
95% Modified-t UCL (Johnson-1978) 4.7521E-5

Gamma GOF Test
A-D Test Statistic 0.875 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.819 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.198 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.207

Detected data appear Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics
khat(MLE)  0.424
Theta hat (MLE) 7.5489E-5
nuhat (MLE) ~ 16.97
MLE Mean (bias corrected) 3.2022E-5

k star (bias corrected MLE) 0.394
Theta star (bias corrected MLE) 8.1295E-5
15.76

MLE Sd (bias corrected) 5.1022E-5
Approximate Chi Square Value (0.05) 7.79
Adjusted Chi Square Value 7.35

nu star (bias corrected)

Adjusted Level of Significance 0.038

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50) 6.4765E-5 95% Adjusted Gamma UCL (use when n<50) 6.8647E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.905 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.2 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.198

Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-15.61
-9.12

Minimum of Logged Data Mean of logged Data

SD of logged Data

-11.89

Maximum of Logged Data 2.309

Assuming Lognormal Distribution
95% H-UCL  0.00131
95% Chebyshev (MVUE) UCL 2.5768E-4
99% Chebyshev (MVUE) UCL 5.0072E-4

90% Chebyshev (MVUE) UCL 1.9861E-4
97.5% Chebyshev (MVUE) UCL 3.3967E-4

ic Distribution Free UCL
Data appear to follow a Di ible Di at5%

Level

Nonparametric Distribution Free UCLs

95% CLT UCL 4.6485E-5
95% Standard Bootstrap UCL 4.6199E-5
95% Hall's Bootstrap UCL 4.5941E-5

95% Jackknife UCL 4.7226E-5
95% Bootstrap-t UCL 5.0365E-5
95% Percentile Bootstrap UCL 4.6196E-5

95% BCA Bootstrap UCL 4.7364E-5
90% Chebyshev(Mean, Sd) UCL 5.8400E-5
97.5% Chebyshev(Mean, Sd) UCL 8.6932E-5

95% Chebyshev(Mean, Sd) UCL 7.0348E-5
99% Chebyshev(Mean, Sd) UCL 1.1951E-4

Suggested UCL to Use
95% Adjusted Gamma UCL 6.8647E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Acenaphthene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 23
Minimum 3.4400E-8 Mean 2.9403E-6
Maximum 9.5256E-6 Median 4.7700E-7
SD 3.6904E-6 Std. Error of Mean 7.6950E-7
Coefficient of Variation ~ N/A Skewness 0.82
Normal GOF Test
Shapiro Wilk Test Statistic 0.745 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.313 Lilliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.2617E-6 95% Adjusted-CLT UCL (Chen-1995) 4.3467E-6
95% Modified-t UCL (Johnson-1978) 4.2836E-6
Gamma GOF Test
A-D Test Statistic 1.448 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.82 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.223 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.194 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.43 k star (bias corrected MLE) 0.403
Theta hat (MLE) 6.8341E-6 Theta star (bias corrected MLE) 7.2941E-6
nu hat (MLE) 19.79 nu star (bias corrected) 18.54
MLE Mean (bias corrected) 2.9403E-6 MLE Sd (bias corrected) 4.6311E-6
Approximate Chi Square Value (0.05) 9.784
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 9.324
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.5723E-6 95% Adjusted Gamma UCL (use when n<50) 5.8473E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.871 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.203 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -17.19 Mean of logged Data  -14.25
Maximum of Logged Data  -11.56 SD of logged Data 2.098

Assuming Lognormal Distribution
95% H-UCL 3.8654E-5 90% Chebyshev (MVUE) UCL 1.2233E-5
95% Chebyshev (MVUE) UCL 1.5705E-5 97.5% Chebyshev (MVUE) UCL 2.0523E-5
99% Chebyshev (MVUE) UCL 2.9989E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 4.2060E-6 95% Jackknife UCL 4.2617E-6
95% Standard Bootstrap UCL 4.1760E-6 95% Bootstrap-t UCL 4.4252E-6
95% Hall's Bootstrap UCL 4.1930E-6 95% Percentile Bootstrap UCL 4.2000E-6
95% BCA Bootstrap UCL 4.3333E-6
90% Chebyshev(Mean, Sd) UCL 5.2488E-6 95% Chebyshev(Mean, Sd) UCL 6.2945E-6
97.5% Chebyshev(Mean, Sd) UCL 7.7458E-6 99% Chebyshev(Mean, Sd) UCL 1.0597E-5
Suggested UCL to Use

97.5% Chebyshev (Mean, Sd) UCL 7.7458E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Acenaphthylene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 22
Minimum 2.6400E-8 Mean 1.4554E-6
Maximum 5.2542E-6 Median 1.4400E-7
SD 1.9640E-6 Std. Error of Mean 4.0952E-7
Coefficient of Variation ~ N/A Skewness 1.08
Normal GOF Test
Shapiro Wilk Test Statistic 0.725 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.293 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.1586E-6 95% Adjusted-CLT UCL (Chen-1995) 2.2275E-6
95% Modified-t UCL (Johnson-1978) 2.1740E-6
Gamma GOF Test
A-D Test Statistic 1.606 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.823 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.228 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.194 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.419 k star (bias corrected MLE) 0.393
Theta hat (MLE) 3.4756E-6 Theta star (bias corrected MLE) 3.7022E-6
nu hat (MLE) 19.26 nu star (bias corrected) 18.08
MLE Mean (bias corrected) 1.4554E-6 MLE Sd (bias corrected) 2.3213E-6
Approximate Chi Square Value (0.05) 9.451
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 9
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.7847E-6 95% Adjusted Gamma UCL (use when n<50) 2.9243E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.839 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.199 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -17.45 Mean of logged Data  -15
Maximum of Logged Data  -12.16 SD of logged Data 2.067
Assuming Lognormal Distribution
95% H-UCL 1.6234E-5 90% Chebyshev (MVUE) UCL 5.4124E-6
95% Chebyshev (MVUE) UCL 6.9392E-6 97.5% Chebyshev (MVUE) UCL 9.0582E-6
99% Chebyshev (MVUE) UCL 1.3221E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 2.1290E-6 95% Jackknife UCL 2.1586E-6
95% Standard Bootstrap UCL 2.1241E-6 95% Bootstrap-t UCL 2.3304E-6
95% Hall's Bootstrap UCL 2.1167E-6 95% Percentile Bootstrap UCL 2.1306E-6
95% BCA Bootstrap UCL 2.2098E-6
90% Chebyshev(Mean, Sd) UCL 2.6840E-6 95% Chebyshev(Mean, Sd) UCL 3.2404E-6
97.5% Chebyshev(Mean, Sd) UCL 4.0128E-6 99% Chebyshev(Mean, Sd) UCL 5.5300E-6
Suggested UCL to Use

97.5% Chebyshev (Mean, Sd) UCL 4.0128E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Anthracene

General Statistics
Total Number of Observations 23 Number of Distinct Observations 22
Minimum 2.8700E-8 Mean 1.5814E-6
Maximum 5.5188E-6 Median 2.6200E-7
SD 2.0645E-6 Std. Error of Mean 4.3049E-7
Coefficient of Variation ~ N/A Skewness 1.024

Normal GOF Test

Shapiro Wilk Test Statistic 0.73 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.324 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.3206E-6 95% Adjusted-CLT UCL (Chen-1995) 2.3877E-6
95% Modified-t UCL (Johnson-1978) 2.3360E-6

Gamma GOF Test
A-D Test Statistic 1.522 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.807 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.227 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.192 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.49 k star (bias corrected MLE) 0.455
Theta hat (MLE) 3.2306E-6 Theta star (bias corrected MLE) 3.4784E-6
nu hat (MLE)  22.52 nu star (bias corrected) 20.91
MLE Mean (bias corrected) 1.5814E-6 MLE Sd (bias corrected) 2.3454E-6
Approximate Chi Square Value (0.05) 11.53
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 11.02
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.8691E-6 95% Adjusted Gamma UCL (use when n<50) 3.0004E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.879 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.19 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -17.37 Mean of logged Data  -14.66
Maximum of Logged Data  -12.11 SD of logged Data 1.829
Assuming Lognormal Distribution
95% H-UCL 9.9593E-6 90% Chebyshev (MVUE) UCL 4.7411E-6
95% Chebyshev (MVUE) UCL 6.0091E-6 97.5% Chebyshev (MVUE) UCL 7.7689E-6
99% Chebyshev (MVUE) UCL 1.1226E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 2.2895E-6 95% Jackknife UCL 2.3206E-6
95% Standard Bootstrap UCL 2.2689E-6 95% Bootstrap-t UCL 2.4350E-6
95% Hall's Bootstrap UCL 2.2986E-6 95% Percentile Bootstrap UCL 2.2832E-6
95% BCA Bootstrap UCL 2.3811E-6
90% Chebyshev(Mean, Sd) UCL 2.8729E-6 95% Chebyshev(Mean, Sd) UCL 3.4579E-6
97.5% Chebyshev(Mean, Sd) UCL 4.2698E-6 99% Chebyshev(Mean, Sd) UCL 5.8647E-6
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.4579E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Benzo(a)anthracene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 23
Minimum 5.0200E-9 Mean 1.2255E-6
Maximum 4.3596E-6 Median 7.1800E-8
SD 1.5406E-6 Std. Error of Mean 3.2125E-7
Coefficient of Variation ~ N/A Skewness 0.989
Normal GOF Test
Shapiro Wilk Test Statistic 0.769 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.295 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.7771E-6 95% Adjusted-CLT UCL (Chen-1995) 1.8246E-6
95% Modified-t UCL (Johnson-1978) 1.7881E-6
Gamma GOF Test
A-D Test Statistic 1.629 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.832 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.257 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.195 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.379 k star (bias corrected MLE) 0.358
Theta hat (MLE) 3.2371E-6 Theta star (bias corrected MLE) 3.4214E-6
nu hat (MLE) 17.41 nu star (bias corrected) 16.48
MLE Mean (bias corrected) 1.2255E-6 MLE Sd (bias corrected) 2.0476E-6
Approximate Chi Square Value (0.05) 8.299
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 7.88
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.4329E-6 95% Adjusted Gamma UCL (use when n<50) 2.5624E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.228 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -19.11 Mean of logged Data  -15.37
Maximum of Logged Data  -12.34 SD of logged Data 2.37
Assuming Lognormal Distribution
95% H-UCL 3.7356E-5 90% Chebyshev (MVUE) UCL 7.1105E-6
95% Chebyshev (MVUE) UCL 9.2207E-6 97.5% Chebyshev (MVUE) UCL 1.2150E-5
99% Chebyshev (MVUE) UCL 1.7903E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 1.7539E-6 95% Jackknife UCL 1.7771E-6
95% Standard Bootstrap UCL 1.7511E-6 95% Bootstrap-t UCL 1.8774E-6
95% Hall's Bootstrap UCL 1.8202E-6 95% Percentile Bootstrap UCL 1.7654E-6
95% BCA Bootstrap UCL 1.8282E-6
90% Chebyshev(Mean, Sd) UCL 2.1892E-6 95% Chebyshev(Mean, Sd) UCL 2.6258E-6
97.5% Chebyshev(Mean, Sd) UCL 3.2317E-6 99% Chebyshev(Mean, Sd) UCL 4.4218E-6
Suggested UCL to Use

97.5% Chebyshev (Mean, Sd) UCL 3.2317E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Benzo(a)pyrene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 23
Minimum 8.9500E-9 Mean 1.4491E-6
Maximum 4.5360E-6 Median 1.6200E-7
SD 1.7751E-6 Std. Error of Mean 3.7013E-7
Coefficient of Variation ~ N/A Skewness 0.778
Normal GOF Test
Shapiro Wilk Test Statistic 0.76 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.307 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.0846E-6 95% Adjusted-CLT UCL (Chen-1995) 2.1220E-6
95% Modified-t UCL (Johnson-1978) 2.0946E-6
Gamma GOF Test
A-D Test Statistic 1.377 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.828 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.219 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.194 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.397 k star (bias corrected MLE) 0.374
Theta hat (MLE) 3.6534E-6 Theta star (bias corrected MLE) 3.8757E-6
nu hat (MLE) 18.24 nu star (bias corrected) 17.2
MLE Mean (bias corrected) 1.4491E-6 MLE Sd (bias corrected) 2.3698E-6
Approximate Chi Square Value (0.05) 8.814
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 8.38
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.8274E-6 95% Adjusted Gamma UCL (use when n<50) 2.9738E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.87 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.213 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -18.53 Mean of logged Data  -15.11
Maximum of Logged Data  -12.3 SD of logged Data 2.305
Assuming Lognormal Distribution
95% H-UCL 3.6989E-5 90% Chebyshev (MVUE) UCL 8.0198E-6
95% Chebyshev (MVUE) UCL 1.0377E-5 97.5% Chebyshev (MVUE) UCL 1.3649E-5
99% Chebyshev (MVUE) UCL 2.0077E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 2.0579E-6 95% Jackknife UCL 2.0846E-6
95% Standard Bootstrap UCL 2.0546E-6 95% Bootstrap-t UCL 2.1603E-6
95% Hall's Bootstrap UCL 2.0946E-6 95% Percentile Bootstrap UCL 2.0636E-6
95% BCA Bootstrap UCL 2.1330E-6
90% Chebyshev(Mean, Sd) UCL 2.5594E-6 95% Chebyshev(Mean, Sd) UCL 3.0624E-6
97.5% Chebyshev(Mean, Sd) UCL 3.7605E-6 99% Chebyshev(Mean, Sd) UCL 5.1318E-6
Suggested UCL to Use

97.5% Chebyshev (Mean, Sd) UCL 3.7605E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Benzo(b)fiuoranthene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 23
Minimum 2.1300E-8 Mean 6.5406E-6
Maximum 4.3596E-5 Median 1.8500E-7
SD 1.4375E-5 Std. Error of Mean 2.9973E-6
Coefficient of Variation ~ N/A Skewness 2.303
Normal GOF Test
Shapiro Wilk Test Statistic 0.481 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.414 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.1687E-5 95% Adjusted-CLT UCL (Chen-1995) 1.3009E-5
95% Modified-t UCL (Johnson-1978) 1.1927E-5
Gamma GOF Test
A-D Test Statistic 1.803 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.854 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.245 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.197 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.289 k star (bias corrected MLE) 0.281
Theta hat (MLE) 2.2612E-5 Theta star (bias corrected MLE) 2.3316E-5
nu hat (MLE) 13.31 nu star (bias corrected) 129
MLE Mean (bias corrected) 6.5406E-6 MLE Sd (bias corrected) 1.2349E-5
Approximate Chi Square Value (0.05) 5.828
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 5.486
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.4481E-5 95% Adjusted Gamma UCL (use when n<50) 1.5386E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.914 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.21 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -17.66 Mean of logged Data  -14.34
Maximum of Logged Data  -10.04 SD of logged Data 2.375
Assuming Lognormal Distribution
95% H-UCL 1.0675E-4 90% Chebyshev (MVUE) UCL 2.0126E-5
95% Chebyshev (MVUE) UCL 2.6102E-5 97.5% Chebyshev (MVUE) UCL 3.4398E-5
99% Chebyshev (MVUE) UCL 5.0693E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 1.1471E-5 95% Jackknife UCL 1.1687E-5
95% Standard Bootstrap UCL 1.1417E-5 95% Bootstrap-t UCL 1.3362E-5
95% Hall's Bootstrap UCL 9.9192E-6 95% Percentile Bootstrap UCL 1.1896E-5
95% BCA Bootstrap UCL 1.3758E-5
90% Chebyshev(Mean, Sd) UCL 1.5533E-5 95% Chebyshev(Mean, Sd) UCL 1.9606E-5
97.5% Chebyshev(Mean, Sd) UCL 2.5259E-5 99% Chebyshev(Mean, Sd) UCL 3.6364E-5
Suggested UCL to Use

97.5% Chebyshev (Mean, Sd) UCL 2.5259E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Benzo(g,h,i)perylene
General Statistics

Total Number of Observations 23 Number of Distinct Observations 23
Minimum 6.8800E-8 Mean 2.2904E-6
Maximum 5.6400E-6 Median 1.3482E-6
SD 1.9914E-6 Std. Error of Mean 4.1524E-7
Coefficient of Variation ~ N/A Skewness 0.59

Normal GOF Test

Shapiro Wilk Test Statistic 0.829 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.24 Lilliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.0034E-6 95% Adjusted-CLT UCL (Chen-1995) 3.0279E-6
95% Modified-t UCL (Johnson-1978) 3.0119E-6

Gamma GOF Test
A-D Test Statistic 0.73 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.768 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.172 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.187 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.045 k star (bias corrected MLE) 0.937
Theta hat (MLE) 2.1927E-6 Theta star (bias corrected MLE) 2.4436E-6
nu hat (MLE)  48.05 nu star (bias corrected) 43.11
MLE Mean (bias corrected) 2.2904E-6 MLE Sd (bias corrected) 2.3658E-6
Approximate Chi Square Value (0.05) 29.06
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 28.22
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 3.3982E-6 95% Adjusted Gamma UCL (use when n<50) 3.4989E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.894 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.146 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -16.49 Mean of logged Data  -13.54
Maximum of Logged Data  -12.09 SD of logged Data 1.267
Assuming Lognormal Distribution
95% H-UCL 6.4554E-6 90% Chebyshev (MVUE) UCL 5.3922E-6
95% Chebyshev (MVUE) UCL 6.5733E-6 97.5% Chebyshev (MVUE) UCL 8.2126E-6
99% Chebyshev (MVUE) UCL 1.1433E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 2.9734E-6 95% Jackknife UCL 3.0034E-6
95% Standard Bootstrap UCL 2.9576E-6 95% Bootstrap-t UCL 3.1183E-6
95% Hall's Bootstrap UCL 2.9801E-6 95% Percentile Bootstrap UCL 2.9833E-6
95% BCA Bootstrap UCL 2.9418E-6
90% Chebyshev(Mean, Sd) UCL 3.5361E-6 95% Chebyshev(Mean, Sd) UCL 4.1003E-6
97.5% Chebyshev(Mean, Sd) UCL 4.8835E-6 99% Chebyshev(Mean, Sd) UCL 6.4219E-6
Suggested UCL to Use

95% Adjusted Gamma UCL 3.4989E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Benzo(k)fluoranthene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 23
Minimum 4.1000E-9 Mean 1.3916E-6
Maximum 4.7124E-6 Median 4.8200E-8
SD 1.7265E-6 Std. Error of Mean 3.6000E-7
Coefficient of Variation ~ N/A Skewness 0.869
Normal GOF Test
Shapiro Wilk Test Statistic 0.776 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.303 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.0098E-6 95% Adjusted-CLT UCL (Chen-1995) 2.0534E-6
95% Modified-t UCL (Johnson-1978) 2.0206E-6
Gamma GOF Test
A-D Test Statistic 1.664 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.836 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.291 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.195 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.36 k star (bias corrected MLE) 0.342
Theta hat (MLE) 3.8689E-6 Theta star (bias corrected MLE) 4.0719E-6
nu hat (MLE) 16.55 nu star (bias corrected) 15.72
MLE Mean (bias corrected) 1.3916E-6 MLE Sd (bias corrected) 2.3804E-6
Approximate Chi Square Value (0.05) 7.766
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 7.362
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.8172E-6 95% Adjusted Gamma UCL (use when n<50) 2.9717E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.846 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.249 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -19.31 Mean of logged Data  -15.35
Maximum of Logged Data  -12.27 SD of logged Data 249
Assuming Lognormal Distribution
95% H-UCL 6.3992E-5 90% Chebyshev (MVUE) UCL 9.4287E-6
95% Chebyshev (MVUE) UCL 1.2272E-5 97.5% Chebyshev (MVUE) UCL 1.6219E-5
99% Chebyshev (MVUE) UCL 2.3971E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 1.9838E-6 95% Jackknife UCL 2.0098E-6
95% Standard Bootstrap UCL 1.9664E-6 95% Bootstrap-t UCL 2.1063E-6
95% Hall's Bootstrap UCL 1.9987E-6 95% Percentile Bootstrap UCL 1.9801E-6
95% BCA Bootstrap UCL 2.0255E-6
90% Chebyshev(Mean, Sd) UCL 2.4716E-6 95% Chebyshev(Mean, Sd) UCL 2.9608E-6
97.5% Chebyshev(Mean, Sd) UCL 3.6398E-6 99% Chebyshev(Mean, Sd) UCL 4.9736E-6
Suggested UCL to Use

97.5% Chebyshev (Mean, Sd) UCL 3.6398E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Chrysene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 23
Minimum 1.3800E-8 Mean 1.3538E-6
Maximum 4.7124E-6 Median 1.7500E-7
SD 1.6234E-6 Std. Error of Mean 3.3851E-7
Coefficient of Variation ~ N/A Skewness 1.039

Normal GOF Test

Shapiro Wilk Test Statistic 0.785 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.288 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.9351E-6 95% Adjusted-CLT UCL (Chen-1995) 1.9890E-6
95% Modified-t UCL (Johnson-1978) 1.9473E-6

Gamma GOF Test
A-D Test Statistic 1.187 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.807 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.235 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.192 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.489 k star (bias corrected MLE) 0.454
Theta hat (MLE) 2.7670E-6 Theta star (bias corrected MLE) 2.9791E-6
nu hat (MLE)  22.51 nu star (bias corrected) 20.9
MLE Mean (bias corrected) 1.3538E-6 MLE Sd (bias corrected) 2.0083E-6
Approximate Chi Square Value (0.05) 11.52
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 11.02
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.4566E-6 95% Adjusted Gamma UCL (use when n<50) 2.5690E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.209 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -18.1 Mean of logged Data  -14.82
Maximum of Logged Data  -12.27 SD of logged Data 1.973
Assuming Lognormal Distribution
95% H-UCL 1.3883E-5 90% Chebyshev (MVUE) UCL 5.3786E-6
95% Chebyshev (MVUE) UCL 6.8665E-6 97.5% Chebyshev (MVUE) UCL 8.9316E-6
99% Chebyshev (MVUE) UCL 1.2988E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 1.9106E-6 95% Jackknife UCL 1.9351E-6
95% Standard Bootstrap UCL 1.9036E-6 95% Bootstrap-t UCL 2.0788E-6
95% Hall's Bootstrap UCL 1.9597E-6 95% Percentile Bootstrap UCL 1.8862E-6
95% BCA Bootstrap UCL 2.0017E-6
90% Chebyshev(Mean, Sd) UCL 2.3694E-6 95% Chebyshev(Mean, Sd) UCL 2.8294E-6
97.5% Chebyshev(Mean, Sd) UCL 3.4678E-6 99% Chebyshev(Mean, Sd) UCL 4.7220E-6
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 2.8294E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
Dibenzo(a,h)anthracene
General Statistics
Total Number of Observations 23
Minimum 2.2900E-8
Maximum 5.0778E-6
SD 2.0488E-6
Coefficient of Variation ~ N/A

Number of Distinct Observations 22
Mean 1.5488E-6
Median 5.1700E-8
Std. Error of Mean 4.2720E-7
Skewness 0.94

Normal GOF Test
Shapiro Wilk Test Statistic 0.71
5% Shapiro Wilk Critical Value 0.914
Lilliefors Test Statistic 0.333 Lilliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 2.2824E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 2.3410E-6
95% Modified-t UCL (Johnson-1978) 2.2964E-6

Gamma GOF Test
A-D Test Statistic 2.543
5% A-D Critical Value 0.83

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.356 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.195 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  0.388
Theta hat (MLE) 3.9969E-6
nuhat (MLE) ~ 17.83
MLE Mean (bias corrected) 1.5488E-6

k star (bias corrected MLE) 0.366
Theta star (bias corrected MLE) 4.2324E-6
nu star (bias corrected) 16.83
MLE Sd (bias corrected) 2.5603E-6
Approximate Chi Square Value (0.05) 8.554
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 8.127
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.0482E-6 95% Adjusted Gamma UCL (use when n<50) 3.2081E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.755
5% Shapiro Wilk Critical Value 0.914

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.345 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -17.59 Mean of logged Data  -15.08
Maximum of Logged Data  -12.19 SD of logged Data 2.182
Assuming Lognormal Distribution
95% H-UCL 2.3084E-5
95% Chebyshev (MVUE) UCL 8.1289E-6
99% Chebyshev (MVUE) UCL 1.5610E-5

90% Chebyshev (MVUE) UCL 6.3105E-6
97.5% Chebyshev (MVUE) UCL 1.0653E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 2.2515E-6

95% Standard Bootstrap UCL 2.2251E-6
95% Hall's Bootstrap UCL 2.2392E-6

95% BCA Bootstrap UCL 2.3110E-6

90% Chebyshev(Mean, Sd) UCL 2.8304E-6
97.5% Chebyshev(Mean, Sd) UCL 4.2167E-6

Suggested UCL to Use
97.5% Chebyshev (Mean, Sd) UCL 4.2167E-6

95% Jackknife UCL 2.2824E-6
95% Bootstrap-t UCL 2.3863E-6
95% Percentile Bootstrap UCL 2.2677E-6

95% Chebyshev(Mean, Sd) UCL 3.4110E-6
99% Chebyshev(Mean, Sd) UCL 5.7994E-6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Fluoranthene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 23
Minimum 1.5400E-7 Mean 1.6944E-6
Maximum 4.8006E-6 Median 9.9000E-7
SD 1.4616E-6 Std. Error of Mean 3.0476E-7
Coefficient of Variation ~ N/A Skewness 1.165
Normal GOF Test
Shapiro Wilk Test Statistic 0.831 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.207 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.2177E-6 95% Adjusted-CLT UCL (Chen-1995) 2.2748E-6
95% Modified-t UCL (Johnson-1978) 2.2300E-6
Gamma GOF Test
A-D Test Statistic 0.395 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.76 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.146 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.185 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.496 k star (bias corrected MLE) 1.329
Theta hat (MLE) 1.1329E-6 Theta star (bias corrected MLE) 1.2745E-6
nu hat (MLE)  68.8 nu star (bias corrected) 61.16
MLE Mean (bias corrected) 1.6944E-6 MLE Sd (bias corrected) 1.4695E-6
Approximate Chi Square Value (0.05) 4417
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value  43.12
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 2.3459E-6 95% Adjusted Gamma UCL (use when n<50) 2.4028E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.971 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0938 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -15.69 Mean of logged Data  -13.66
Maximum of Logged Data  -12.25 SD of logged Data 0.92
Assuming Lognormal Distribution
95% H-UCL 2.8742E-6 90% Chebyshev (MVUE) UCL 2.8602E-6
95% Chebyshev (MVUE) UCL 3.3665E-6 97.5% Chebyshev (MVUE) UCL 4.0691E-6
99% Chebyshev (MVUE) UCL 5.4494E-6
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 2.1957E-6 95% Jackknife UCL 2.2177E-6
95% Standard Bootstrap UCL 2.1821E-6 95% Bootstrap-t UCL 2.3422E-6
95% Hall's Bootstrap UCL 2.2134E-6 95% Percentile Bootstrap UCL 2.1776E-6
95% BCA Bootstrap UCL 2.2940E-6
90% Chebyshev(Mean, Sd) UCL 2.6087E-6 95% Chebyshev(Mean, Sd) UCL 3.0228E-6
97.5% Chebyshev(Mean, Sd) UCL 3.5976E-6 99% Chebyshev(Mean, Sd) UCL 4.7267E-6

Suggested UCL to Use
95% Adjusted Gamma UCL 2.4028E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Fluorene
General Statistics

Total Number of Observations 23 Number of Distinct Observations 23
Minimum 1.3600E-7 Mean 2.5542E-6
Maximum 8.1900E-6 Median 6.7500E-7
SD 2.9080E-6 Std. Error of Mean 6.0637E-7
Coefficient of Variation ~ N/A Skewness 0.981

Normal GOF Test

Shapiro Wilk Test Statistic 0.774 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.279 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.5955E-6 95% Adjusted-CLT UCL (Chen-1995) 3.6842E-6
95% Modified-t UCL (Johnson-1978) 3.6161E-6

Gamma GOF Test
A-D Test Statistic 1.114 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.783 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.221 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.189 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.74 k star (bias corrected MLE) 0.672
Theta hat (MLE) 3.4531E-6 Theta star (bias corrected MLE) 3.7998E-6
nu hat (MLE)  34.03 nu star (bias corrected) 30.92
MLE Mean (bias corrected) 2.5542E-6 MLE Sd (bias corrected) 3.1154E-6
Approximate Chi Square Value (0.05) 19.22
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 18.55
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.1096E-6 95% Adjusted Gamma UCL (use when n<50) 4.2577E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.908 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.167 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -15.81 Mean of logged Data  -13.69
Maximum of Logged Data  -11.71 SD of logged Data 1.391
Assuming Lognormal Distribution
95% H-UCL 7.4497E-6 90% Chebyshev (MVUE) UCL 5.6734E-6
95% Chebyshev (MVUE) UCL 6.9875E-6 97.5% Chebyshev (MVUE) UCL 8.8115E-6
99% Chebyshev (MVUE) UCL 1.2394E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 3.5516E-6 95% Jackknife UCL 3.5955E-6
95% Standard Bootstrap UCL 3.5374E-6 95% Bootstrap-t UCL 3.7457E-6
95% Hall's Bootstrap UCL 3.5606E-6 95% Percentile Bootstrap UCL 3.5287E-6
95% BCA Bootstrap UCL 3.6475E-6
90% Chebyshev(Mean, Sd) UCL 4.3734E-6 95% Chebyshev(Mean, Sd) UCL 5.1973E-6
97.5% Chebyshev(Mean, Sd) UCL 6.3410E-6 99% Chebyshev(Mean, Sd) UCL 8.5875E-6
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 5.1973E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Indeno(1,2,3-cd)pyrene
General Statistics

Total Number of Observations 23 Number of Distinct Observations 23
Minimum 2.1200E-8 Mean 1.5904E-6
Maximum 4.9770E-6 Median 3.0700E-7
SD 1.9002E-6 Std. Error of Mean 3.9622E-7
Coefficient of Variation ~ N/A Skewness 0.866

Normal GOF Test

Shapiro Wilk Test Statistic 0.759 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.272 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.2707E-6 95% Adjusted-CLT UCL (Chen-1995) 2.3185E-6
95% Modified-t UCL (Johnson-1978) 2.2826E-6

Gamma GOF Test
A-D Test Statistic 0.996 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.802 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.2 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.191 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.537 k star (bias corrected MLE) 0.496
Theta hat (MLE) 2.9596E-6 Theta star (bias corrected MLE) 3.2047E-6
nu hat (MLE)  24.72 nu star (bias corrected) 22.83
MLE Mean (bias corrected) 1.5904E-6 MLE Sd (bias corrected) 2.2576E-6
Approximate Chi Square Value (0.05) 12.96
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 12.42
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.8011E-6 95% Adjusted Gamma UCL (use when n<50) 2.9225E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.909 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.144 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -17.67 Mean of logged Data  -14.52
Maximum of Logged Data  -12.21 SD of logged Data 1.825
Assuming Lognormal Distribution
95% H-UCL 1.1302E-5 90% Chebyshev (MVUE) UCL 5.4068E-6
95% Chebyshev (MVUE) UCL 6.8514E-6 97.5% Chebyshev (MVUE) UCL 8.8565E-6
99% Chebyshev (MVUE) UCL 1.2795E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 2.2421E-6 95% Jackknife UCL 2.2707E-6
95% Standard Bootstrap UCL 2.2455E-6 95% Bootstrap-t UCL 2.3293E-6
95% Hall's Bootstrap UCL 2.2371E-6 95% Percentile Bootstrap UCL 2.2554E-6
95% BCA Bootstrap UCL 2.2972E-6
90% Chebyshev(Mean, Sd) UCL 2.7790E-6 95% Chebyshev(Mean, Sd) UCL 3.3175E-6
97.5% Chebyshev(Mean, Sd) UCL 4.0648E-6 99% Chebyshev(Mean, Sd) UCL 5.5327E-6
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.3175E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

2-Methyinaphthalene
General Statistics

Total Number of Observations 23 Number of Distinct Observations 22
Minimum 4.9500E-7 Mean 3.5483E-6
Maximum 9.1728E-6 Median 1.9300E-6
SD 3.0840E-6 Std. Error of Mean 6.4305E-7
Coefficient of Variation ~ N/A Skewness 0.805

Normal GOF Test

Shapiro Wilk Test Statistic 0.829 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.247 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.6525E-6 95% Adjusted-CLT UCL (Chen-1995) 4.7213E-6
95% Modified-t UCL (Johnson-1978) 4.6705E-6

Gamma GOF Test
A-D Test Statistic 0.74 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.763 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.154 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.186 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.34 k star (bias corrected MLE) 1.194
Theta hat (MLE) 2.6489E-6 Theta star (bias corrected MLE) 2.9723E-6
nu hat (MLE)  61.62 nu star (bias corrected) 54.91
MLE Mean (bias corrected) 3.5483E-6 MLE Sd (bias corrected) 3.2475E-6
Approximate Chi Square Value (0.05) 38.89
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 37.91
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 5.0108E-6 95% Adjusted Gamma UCL (use when n<50) 5.1401E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.125 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -14.52 Mean of logged Data  -12.97
Maximum of Logged Data  -11.6 SD of logged Data 0.979
Assuming Lognormal Distribution
95% H-UCL 6.3563E-6 90% Chebyshev (MVUE) UCL 6.1918E-6
95% Chebyshev (MVUE) UCL 7.3364E-6 97.5% Chebyshev (MVUE) UCL 8.9250E-6
99% Chebyshev (MVUE) UCL 1.2046E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 4.6060E-6 95% Jackknife UCL 4.6525E-6
95% Standard Bootstrap UCL 4.5816E-6 95% Bootstrap-t UCL 4.7577E-6
95% Hall's Bootstrap UCL 4.5938E-6 95% Percentile Bootstrap UCL 4.5680E-6
95% BCA Bootstrap UCL 4.7569E-6
90% Chebyshev(Mean, Sd) UCL 5.4774E-6 95% Chebyshev(Mean, Sd) UCL 6.3513E-6
97.5% Chebyshev(Mean, Sd) UCL 7.5641E-6 99% Chebyshev(Mean, Sd) UCL 9.9465E-6
Suggested UCL to Use

95% Adjusted Gamma UCL 5.1401E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Naphthathalene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 22
Minimum 2.9000E-6 Mean 2.1470E-5
Maximum 8.5932E-5 Median 1.4300E-5
SD 2.4183E-5 Std. Error of Mean 5.0425E-6
Coefficient of Variation ~ N/A Skewness 1.889
Normal GOF Test
Shapiro Wilk Test Statistic 0.705 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.234 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.0129E-5 95% Adjusted-CLT UCL (Chen-1995) 3.1887E-5
95% Modified-t UCL (Johnson-1978) 3.0460E-5
Gamma GOF Test
A-D Test Statistic 0.823 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.766 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.139 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.186 Detected data appear Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.162 k star (bias corrected MLE) 1.04
Theta hat (MLE) 1.8469E-5 Theta star (bias corrected MLE) 2.0647E-5
nu hat (MLE)  53.47 nu star (bias corrected) 47.83
MLE Mean (bias corrected) 2.1470E-5 MLE Sd (bias corrected) 2.1055E-5
Approximate Chi Square Value (0.05) 32.96
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 32.06
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 3.1159E-5 95% Adjusted Gamma UCL (use when n<50) 3.2029E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.949 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.0982 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -12.75 Mean of logged Data  -11.24
Maximum of Logged Data  -9.362 SD of logged Data 0.989
Assuming Lognormal Distribution
95% H-UCL 3.6460E-5 90% Chebyshev (MVUE) UCL 3.5382E-5
95% Chebyshev (MVUE) UCL 4.1967E-5 97.5% Chebyshev (MVUE) UCL 5.1107E-5
99% Chebyshev (MVUE) UCL 6.9060E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 2.9764E-5 95% Jackknife UCL 3.0129E-5
95% Standard Bootstrap UCL 2.9511E-5 95% Bootstrap-t UCL 3.3636E-5
95% Hall's Bootstrap UCL 2.9848E-5 95% Percentile Bootstrap UCL 2.9933E-5
95% BCA Bootstrap UCL 3.1814E-5
90% Chebyshev(Mean, Sd) UCL 3.6597E-5 95% Chebyshev(Mean, Sd) UCL 4.3450E-5
97.5% Chebyshev(Mean, Sd) UCL 5.2960E-5 99% Chebyshev(Mean, Sd) UCL 7.1642E-5
Suggested UCL to Use

95% Adjusted Gamma UCL 3.2029E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls
Full Precision OFF
Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Phenanthrene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 23
Minimum 5.8500E-7 Mean 3.0019E-6
Maximum 5.9976E-6 Median 3.1100E-6
SD 1.7948E-6 Std. Error of Mean 3.7423E-7
Coefficient of Variation ~ N/A Skewness 0.152
Normal GOF Test
Shapiro Wilk Test Statistic 0.92 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.176 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.6445E-6 95% Adjusted-CLT UCL (Chen-1995) 3.6302E-6
95% Modified-t UCL (Johnson-1978) 3.6465E-6
Gamma GOF Test
A-D Test Statistic 0.643 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.753 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.134 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.183 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 2.338 k star (bias corrected MLE) 2.062
Theta hat (MLE) 1.2840E-6 Theta star (bias corrected MLE) 1.4558E-6
nu hat (MLE) 107.5 nu star (bias corrected) 94.85
MLE Mean (bias corrected) 3.0019E-6 MLE Sd (bias corrected) 2.0905E-6
Approximate Chi Square Value (0.05) 73.39
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value 72.02
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.8798E-6 95% Adjusted Gamma UCL (use when n<50) 3.9535E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.905 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.159 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data appear Lognormal at 5% Significance Level
Data appear { L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -14.35 Mean of logged Data  -12.95
Maximum of Logged Data  -12.02 SD of logged Data 0.752
Assuming Lognormal Distribution
95% H-UCL 4.5248E-6 90% Chebyshev (MVUE) UCL 4.7078E-6
95% Chebyshev (MVUE) UCL 5.4271E-6 97.5% Chebyshev (MVUE) UCL 6.4254E-6
99% Chebyshev (MVUE) UCL 8.3864E-6
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 3.6175E-6 95% Jackknife UCL 3.6445E-6
95% Standard Bootstrap UCL 3.6149E-6 95% Bootstrap-t UCL 3.6536E-6
95% Hall's Bootstrap UCL 3.6266E-6 95% Percentile Bootstrap UCL 3.6262E-6
95% BCA Bootstrap UCL 3.5936E-6
90% Chebyshev(Mean, Sd) UCL 4.1246E-6 95% Chebyshev(Mean, Sd) UCL 4.6332E-6
97.5% Chebyshev(Mean, Sd) UCL 5.3390E-6 99% Chebyshev(Mean, Sd) UCL 6.7255E-6
Suggested UCL to Use

95% Student's-t UCL 3.6445E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-1. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:10:50 PM
From File  Unit 1.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Pyrene
General Statistics
Total Number of Observations 23 Number of Distinct Observations 22
Minimum 1.0100E-7 Mean 2.1371E-6
Maximum 4.3800E-6 Median 1.7010E-6
SD 1.4860E-6 Std. Error of Mean 3.0986E-7
Coefficient of Variation ~ N/A Skewness 0.348

Normal GOF Test

Shapiro Wilk Test Statistic 0.897 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.163 Liliefors GOF Test
5% Lilliefors Critical Value 0.185 Data appear Normal at 5% Significance Level
Data appear il Normal at 5% Signif Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.6692E-6 95% Adjusted-CLT UCL (Chen-1995) 2.6708E-6
95% Modified-t UCL (Johnson-1978) 2.6730E-6

Gamma GOF Test
A-D Test Statistic 0.478 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.76 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.135 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.185 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.539 k star (bias corrected MLE) 1.367
Theta hat (MLE) 1.3887E-6 Theta star (bias corrected MLE) 1.5631E-6
nu hat (MLE)  70.79 nu star (bias corrected) 62.89
MLE Mean (bias corrected) 2.1371E-6 MLE Sd (bias corrected) 1.8277E-6
Approximate Chi Square Value (0.05) 45.65
Adjusted Level of Significance 0.0389 Adjusted Chi Square Value  44.59
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.9444E-6 95% Adjusted Gamma UCL (use when n<50) 3.0147E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.914 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.146 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.185 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -16.11 Mean of logged Data  -13.41
Maximum of Logged Data  -12.34 SD of logged Data 1.019
Assuming Lognormal Distribution
95% H-UCL 4.3706E-6 90% Chebyshev (MVUE) UCL 4.1874E-6
95% Chebyshev (MVUE) UCL 4.9834E-6 97.5% Chebyshev (MVUE) UCL 6.0882E-6
99% Chebyshev (MVUE) UCL 8.2585E-6
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 2.6468E-6 95% Jackknife UCL 2.6692E-6
95% Standard Bootstrap UCL 2.6498E-6 95% Bootstrap-t UCL 2.7173E-6
95% Hall's Bootstrap UCL 2.6355E-6 95% Percentile Bootstrap UCL 2.6327E-6
95% BCA Bootstrap UCL 2.6127E-6
90% Chebyshev(Mean, Sd) UCL 3.0667E-6 95% Chebyshev(Mean, Sd) UCL 3.4878E-6
97.5% Chebyshev(Mean, Sd) UCL 4.0722E-6 99% Chebyshev(Mean, Sd) UCL 5.2202E-6
Suggested UCL to Use

95% Student's-t UCL 2.6692E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Antimony
General Statistics

Total Number of Observations 15 Number of Distinct Observations 14

Minimum 1.7136E-6
Maximum 7.1820E-5
SD 1.8658E-5

Mean 3.5428E-5
Median 3.5716E-5
Std. Error of Mean 4.8174E-6

Coefficient of Variation ~ N/A Skewness  -0.295

Normal GOF Test
Shapiro Wilk Test Statistic 0.943
5% Shapiro Wilk Critical Value 0.881
Lilliefors Test Statistic 0.156 Liliefors GOF Test
5% Lilliefors Critical Value 0.229 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.3913E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.2960E-5
95% Modified-t UCL (Johnson-1978) 4.3852E-5

Gamma GOF Test
A-D Test Statistic 121
5% A-D Critical Value 0.748

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.268 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.225 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
Kkhat (MLE)  1.902
Theta hat (MLE) 1.8628E-5
nuhat (MLE) ~ 57.06
MLE Mean (bias corrected) 3.5428E-5

k star (bias corrected MLE) 1.566
Theta star (bias corrected MLE) 2.2624E-5
nu star (bias corrected) 46.98
MLE Sd (bias corrected) 2.8311E-5
Approximate Chi Square Value (0.05) 32.25
Adjusted Level of Significance 0.0324 Adjusted Chi Square Value 30.75
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.1608E-5 95% Adjusted Gamma UCL (use when n<50) 5.4123E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.744
5% Shapiro Wilk Critical Value 0.881

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.299 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -13.28 Mean of logged Data  -10.53
Maximum of Logged Data  -9.541 SD of logged Data 1.009
Assuming Lognormal Distribution
95% H-UCL 9.3161E-5
95% Chebyshev (MVUE) UCL 9.4725E-5
99% Chebyshev (MVUE) UCL 1.6202E-4

90% Chebyshev (MVUE) UCL 7.8368E-5
97.5% Chebyshev (MVUE) UCL 1.1743E-4

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 4.3352E-5

95% Standard Bootstrap UCL 4.3010E-5
95% Hall's Bootstrap UCL 4.3424E-5

95% BCA Bootstrap UCL 4.3002E-5

90% Chebyshev(Mean, Sd) UCL 4.9880E-5
97.5% Chebyshev(Mean, Sd) UCL 6.5512E-5

Suggested UCL to Use

95% Student's-t UCL 4.3913E-5

95% Jackknife UCL 4.3913E-5
95% Bootstrap-t UCL 4.3388E-5
95% Percentile Bootstrap UCL 4.2878E-5

95% Chebyshev(Mean, Sd) UCL 5.6426E-5
99% Chebyshev(Mean, Sd) UCL 8.3360E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
Arsenic
General Statistics
Total Number of Observations 41
Minimum 6.5520E-6
Maximum 4.7593E-5 Median 2.2970E-5
SD 1.2713E-5 Std. Error of Mean 1.9854E-6
Coefficient of Variation ~ N/A Skewness 0.274

Number of Distinct Observations 33
Mean 2.4978E-5

Normal GOF Test
Shapiro Wilk Test Statistic 0.893
5% Shapiro Wilk Critical Value 0.941
Lilliefors Test Statistic 0.171 Liliefors GOF Test
5% Lilliefors Critical Value 0.138 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 2.8321E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 2.8334E-5
95% Modified-t UCL (Johnson-1978) 2.8335E-5

Gamma GOF Test
A-D Test Statistic 1.408
5% A-D Critical Value 0.754

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.202 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.139 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

khat (MLE)  3.557
Theta hat (MLE) 7.0218E-6
nu hat (MLE)  291.7
MLE Mean (bias corrected) 2.4978E-5

k star (bias corrected MLE) 3.313
Theta star (bias corrected MLE) 7.5390E-6
nu star (bias corrected) 271.7
MLE Sd (bias corrected) 1.3722E-5

Approximate Chi Square Value (0.05) 234.5
Adjusted Level of Significance 0.0441 Adjusted Chi Square Value 233.2
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.8937E-5 95% Adjusted Gamma UCL (use when n<50) 2.9093E-5
Lognormal GOF Test

Shapiro Wilk Test Statistic 0.907

5% Shapiro Wilk Critical Value 0.941

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.207 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.138 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -11.94
Maximum of Logged Data  -9.953

Mean of logged Data  -10.74
SD of logged Data 0.575

Assuming Lognormal Distribution
95% H-UCL 3.0372E-5
95% Chebyshev (MVUE) UCL 3.5847E-5
99% Chebyshev (MVUE) UCL 4.9352E-5

90% Chebyshev (MVUE) UCL 3.2564E-5
97.5% Chebyshev (MVUE) UCL 4.0403E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 2.8243E-5

95% Standard Bootstrap UCL 2.8204E-5
95% Hall's Bootstrap UCL 2.8368E-5

95% BCA Bootstrap UCL 2.8322E-5

90% Chebyshev(Mean, Sd) UCL 3.0934E-5
97.5% Chebyshev(Mean, Sd) UCL 3.7376E-5

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.3632E-5

95% Jackknife UCL 2.8321E-5
95% Bootstrap-t UCL 2.8545E-5
95% Percentile Bootstrap UCL 2.8142E-5

95% Chebyshev(Mean, Sd) UCL 3.3632E-5
99% Chebyshev(Mean, Sd) UCL 4.4732E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Beryllium
General Statistics
Total Number of Observations 68 Number of Distinct Observations 47
Minimum 1.2398E-6 Mean 5.7280E-6
Maximum 1.2483E-5 Median 3.4537E-6
SD 3.4124E-6 Std. Error of Mean 4.1381E-7

Coefficient of Variation ~ N/A Skewness 0.859

Normal GOF Test

Shapiro Wilk Test Statistic 0.806 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 4.271E-12 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.261 Liliefors GOF Test
5% Lilliefors Critical Value 0.107 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.4182E-6 95% Adjusted-CLT UCL (Chen-1995) 6.4548E-6
95% Modified-t UCL (Johnson-1978) 6.4254E-6

Gamma GOF Test
A-D Test Statistic 3.694 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.757 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.245 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.109 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 3.071 k star (bias corrected MLE) 2.945
Theta hat (MLE) 1.8653E-6 Theta star (bias corrected MLE) 1.9449E-6
nu hat (MLE) 417.6 nu star (bias corrected) 400.5
MLE Mean (bias corrected) 5.7280E-6 MLE Sd (bias corrected) 3.3378E-6
Approximate Chi Square Value (0.05) 355.1
Adjusted Level of Significance 0.0465 Adjusted Chi Square Value 354.2

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 6.4601E-6 95% Adjusted Gamma UCL (use when n<50) 6.4769E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.872 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 1.0767E-7 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.224 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.107 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -13.6 Mean of logged Data  -12.24

Maximum of Logged Data  -11.29 SD of logged Data 0.598

Assuming Lognormal Distribution
95% H-UCL 6.6440E-6 90% Chebyshev (MVUE) UCL 7.0935E-6

95% Chebyshev (MVUE) UCL 7.7018E-6 97.5% Chebyshev (MVUE) UCL 8.5462E-6
99% Chebyshev (MVUE) UCL 1.0205E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 6.4087E-6 95% Jackknife UCL 6.4182E-6
95% Standard Bootstrap UCL 6.4177E-6 95% Bootstrap-t UCL 6.4952E-6
95% Hall's Bootstrap UCL 6.4464E-6 95% Percentile Bootstrap UCL 6.4304E-6
95% BCA Bootstrap UCL 6.5037E-6
90% Chebyshev(Mean, Sd) UCL 6.9695E-6 95% Chebyshev(Mean, Sd) UCL 7.5318E-6
97.5% Chebyshev(Mean, Sd) UCL 8.3123E-6 99% Chebyshev(Mean, Sd) UCL 9.8454E-6
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 7.5318E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
Cadmium
General Statistics
Total Number of Observations 41 Number of Distinct Observations 39
Minimum 5.4684E-6 Mean 3.0949E-5
Maximum 4.5108E-4 Median 1.4490E-5
SD 6.8794E-5 Std. Error of Mean 1.0744E-5

Coefficient of Variation ~ N/A Skewness 5.976

Normal GOF Test

Shapiro Wilk Test Statistic 0.308 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.941 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.356 Liliefors GOF Test
5% Lilliefors Critical Value 0.138 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.9040E-5 95% Adjusted-CLT UCL (Chen-1995) 5.9334E-5
95% Modified-t UCL (Johnson-1978) 5.0711E-5

Gamma GOF Test
A-D Test Statistic 4.028 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.777 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.252 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.142 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.072 k star (bias corrected MLE) 1.01
Theta hat (MLE) 2.8874E-5 Theta star (bias corrected MLE) 3.0652E-5

nu hat (MLE)  87.89 nu star (bias corrected) 82.79

MLE Mean (bias corrected) 3.0949E-5 MLE Sd (bias corrected) 3.0800E-5
Approximate Chi Square Value (0.05) 62.82

Adjusted Level of Significance 0.0441 Adjusted Chi Square Value 62.19

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 4.0786E-5 95% Adjusted Gamma UCL (use when n<50) 4.1203E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.863 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.941 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.168 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.138 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -12.12 Mean of logged Data  -10.92

Maximum of Logged Data  -7.704 SD of logged Data 0.794

Assuming Lognormal Distribution

95% H-UCL 3.2522E-5 90% Chebyshev (MVUE) UCL 3.4802E-5
95% Chebyshev (MVUE) UCL 3.9417E-5 97.5% Chebyshev (MVUE) UCL 4.5822E-5
99% Chebyshev (MVUE) UCL 5.8402E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 4.8621E-5 95% Jackknife UCL 4.9040E-5
95% Standard Bootstrap UCL 4.8716E-5 95% Bootstrap-t UCL 1.0238E-4
95% Hall's Bootstrap UCL 1.1094E-4 95% Percentile Bootstrap UCL 5.0885E-5

95% BCA Bootstrap UCL 6.3744E-5
90% Chebyshev(Mean, Sd) UCL 6.3180E-5
97.5% Chebyshev(Mean, Sd) UCL 9.8043E-5

95% Chebyshev(Mean, Sd) UCL 7.7780E-5
99% Chebyshev(Mean, Sd) UCL 1.3785E-4

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 7.7780E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Chromium (total)
General Statistics
Total Number of Observations 56 Number of Distinct Observations 56
Minimum 2.3940E-6 Mean 4.6864E-5
Maximum 1.7748E-4 Median 3.7393E-5
SD 3.7324E-5 Std. Error of Mean 4.9876E-6
Coefficient of Variation ~ N/A Skewness 1.746
Normal GOF Test
Shapiro Wilk Test Statistic 0.826 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 1.2061E-8 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.202 Liliefors GOF Test
5% Lilliefors Critical Value 0.118 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.5209E-5 95% Adjusted-CLT UCL (Chen-1995) 5.6311E-5
95% Modified-t UCL (Johnson-1978) 5.5402E-5
Gamma GOF Test
A-D Test Statistic 0.593 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.765 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.106 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.121 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.788 k star (bias corrected MLE) 1.704
Theta hat (MLE) 2.6215E-5 Theta star (bias corrected MLE) 2.7505E-5
nu hat (MLE) 200.2 nu star (bias corrected) 190.8
MLE Mean (bias corrected) 4.6864E-5 MLE Sd (bias corrected) 3.5903E-5
Approximate Chi Square Value (0.05) 159.9
Adjusted Level of Significance 0.0457 Adjusted Chi Square Value 159.1
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 5.5939E-5 95% Adjusted Gamma UCL (use when n<50) 5.6201E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value ~ 0.0774 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.134 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.118 Data Not Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -12.94 Mean of logged Data  -10.27
Maximum of Logged Data  -8.637 SD of logged Data 0.853
Assuming Lognormal Distribution
95% H-UCL 6.3857E-5 90% Chebyshev (MVUE) UCL 6.8475E-5
95% Chebyshev (MVUE) UCL 7.7166E-5 97.5% Chebyshev (MVUE) UCL 8.9229E-5
99% Chebyshev (MVUE) UCL 1.1292E-4
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 5.5068E-5 95% Jackknife UCL 5.5209E-5
95% Standard Bootstrap UCL 5.5102E-5 95% Bootstrap-t UCL 5.6521E-5
95% Hall's Bootstrap UCL 5.6539E-5 95% Percentile Bootstrap UCL 5.5146E-5
95% BCA Bootstrap UCL 5.6055E-5
90% Chebyshev(Mean, Sd) UCL 6.1827E-5 95% Chebyshev(Mean, Sd) UCL 6.8605E-5
97.5% Chebyshev(Mean, Sd) UCL 7.8012E-5 99% Chebyshev(Mean, Sd) UCL 9.6490E-5
Suggested UCL to Use

95% Approximate Gamma UCL 5.5939E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Hexavalent Chromium
General Statistics
Total Number of Observations 3 Number of Distinct Observations 3
Minimum 3.4020E-6 Mean 4.2000E-6
Maximum 5.54E-06 Median 3.6540E-6
SD 1.1707E-6 Std. Error of Mean 6.7593E-7
Coefficient of Variation ~ N/A Skewness 1.642

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
ClI UCL canbe using the ic and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic 0.837 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.346 Lilliefors GOF Test
5% Lilliefors Critical Value 0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.1737E-6 95% Adjusted-CLT UCL (Chen-1995) 5.9966E-6
95% Modified-t UCL (Johnson-1978) 6.2805E-6

Gamma GOF Test
Not Enough Data to Perform GOF Test

Gamma Statistics
k hat (MLE)  20.9 k star (bias corrected MLE)  N/A
Theta hat (MLE) 2.0098E-7 Theta star (bias corrected MLE)  N/A
nu hat (MLE) 125.4 nu star (bias corrected)  N/A
MLE Mean (bias corrected)  N/A MLE Sd (bias corrected)  N/A
Approximate Chi Square Value (0.05) N/A
Adjusted Level of Significance ~ N/A Adjusted Chi Square Value  N/A
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  N/A 95% Adjusted Gamma UCL (use when n<50)  N/A
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.857 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.335 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.512 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -12.59 Mean of logged Data  -12.4
Maximum of Logged Data  -12.1 SD of logged Data 0.264
Assuming Lognormal Distribution
95% H-UCL 8.5957E-6 90% Chebyshev (MVUE) UCL 6.0957E-6
95% Chebyshev (MVUE) UCL 6.9565E-6 97.5% Chebyshev (MVUE) UCL 8.1511E-6
99% Chebyshev (MVUE) UCL 1.0498E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 5.3118E-6 95% Jackknife UCL 6.1737E-6
95% Standard Bootstrap UCL ~ N/A 95% Bootstrap-t UCL ~ N/A
95% Hall's Bootstrap UCL ~ N/A 95% Percentile Bootstrap UCL ~ N/A
95% BCA Bootstrap UCL  N/A
90% Chebyshev(Mean, Sd) UCL 6.2278E-6 95% Chebyshev(Mean, Sd) UCL 7.1463E-6
97.5% Chebyshev(Mean, Sd) UCL 8.4212E-6 99% Chebyshev(Mean, Sd) UCL 1.0925E-5
Suggested UCL to Use

95% Student's-t UCL 6.1737E-6
Maximum 5.54E-06  Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

Date/Time of Computation

From File

Full Precision

Confidence Coefficient

Number of Bootstrap Operations
Cobatt

General Statistics

Total Number of Observations
Minimum

Maximum

SD

Coefficient of Variation

3 Number of Distinct Observations 2
1.1616E-5 Mean 1.1790E-5
1.1876E-5 Median 1.1876E-5
1.5015E-7 Std. Error of Mean 8.6690E-8

N/A Skewness  -1.732

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).

ClI UCL canbe using the ic and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.385 Lilliefors GOF Test
5% Lilliefors Critical Value 0.512 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)

95% Student's-t UCL 1.2043E-5 95% Adjusted-CLT UCL (Chen-1995) 1.1840E-5

95% Modified-t UCL (Johnson-1978) 1.2028E-5

Gamma GOF Test
Not Enough Data to Perform GOF Test

Gamma Statistics
k hat (MLE) 9202 k star (bias corrected MLE)  N/A
Theta hat (MLE) 1.2812E-9 Theta star (bias corrected MLE)  N/A
nu hat (MLE) 55214 nu star (bias corrected)  N/A
MLE Mean (bias corrected)  N/A MLE Sd (bias corrected)  N/A
Approximate Chi Square Value (0.05) N/A
Adjusted Level of Significance ~ N/A Adjusted Chi Square Value  N/A
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  N/A 95% Adjusted Gamma UCL (use when n<50)  N/A
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.767 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.385 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.512 Data appear Lognormal at 5% Significance Level
Data appear i L at5% Level
Lognormal Statistics
Minimum of Logged Data  -11.36 Mean of logged Data  -11.35
Maximum of Logged Data  -11.34 SD of logged Data 0.0128
Assuming Lognormal Distribution
95% H-UCL  N/A 90% Chebyshev (MVUE) UCL 1.2051E-5
95% Chebyshev (MVUE) UCL 1.2169E-5 97.5% Chebyshev (MVUE) UCL 1.2333E-5
99% Chebyshev (MVUE) UCL 1.2656E-5
ic Di Free UCL
Data appear to follow a Di: Di at5% Level
Nonparametric Distribution Free UCLs
95% CLT UCL 1.1932E-5 95% Jackknife UCL ~ N/A
95% Standard Bootstrap UCL ~ N/A 95% Bootstrap-t UCL  N/A
95% Hall's Bootstrap UCL ~ N/A 95% Percentile Bootstrap UCL ~ N/A
95% BCA Bootstrap UCL  N/A
90% Chebyshev(Mean, Sd) UCL 1.2050E-5 95% Chebyshev(Mean, Sd) UCL 1.2168E-5
97.5% Chebyshev(Mean, Sd) UCL 1.2331E-5 99% Chebyshev(Mean, Sd) UCL 1.2652E-5

Suggested UCL to Use
95% Student's-t UCL 1.2043E-5
Maximum 1.1876E-5 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Copper
General Statistics
Total Number of Observations 6 Number of Distinct Observations 6
Minimum 1.1000E-5 Mean 1.6239E-5
Maximum 2.1798E-5 Median 1.6317E-5
SD 3.5135E-6 Std. Error of Mean 1.4344E-6
Coefficient of Variation ~ N/A Skewness 0.177

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
ClI UCL canbe using the ic and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic 0.957 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.219 Lilliefors GOF Test
5% Lilliefors Critical Value 0.362 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.9130E-5 95% Adjusted-CLT UCL (Chen-1995) 1.8710E-5
95% Modified-t UCL (Johnson-1978) 1.9147E-5

Gamma GOF Test
A-D Test Statistic 0.296 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.697 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.187 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.332 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  24.87 k star (bias corrected MLE) 12.55
Theta hat (MLE) 6.5289E-7 Theta star (bias corrected MLE) 1.2942E-6
nu hat (MLE) 298.5 nu star (bias corrected) 150.6
MLE Mean (bias corrected) 1.6239E-5 MLE Sd (bias corrected) 4.5845E-6
Approximate Chi Square Value (0.05) 123.2
Adjusted Level of Significance 0.0122 Adjusted Chi Square Value 114.3
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.9846E-5 95% Adjusted Gamma UCL (use when n<50) 2.1401E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.948 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.788 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.199 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.362 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -11.42 Mean of logged Data  -11.05
Maximum of Logged Data  -10.73 SD of logged Data 0.223
Assuming Lognormal Distribution
95% H-UCL 2.0129E-5 90% Chebyshev (MVUE) UCL 2.0691E-5
95% Chebyshev (MVUE) UCL 2.2703E-5 97.5% Chebyshev (MVUE) UCL 2.5497E-5
99% Chebyshev (MVUE) UCL 3.0985E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 1.8599E-5 95% Jackknife UCL 1.9130E-5
95% Standard Bootstrap UCL 1.8374E-5 95% Bootstrap-t UCL 1.9054E-5
95% Hall's Bootstrap UCL 1.9609E-5 95% Percentile Bootstrap UCL 1.8360E-5
95% BCA Bootstrap UCL 1.8297E-5
90% Chebyshev(Mean, Sd) UCL 2.0542E-5 95% Chebyshev(Mean, Sd) UCL 2.2492E-5
97.5% Chebyshev(Mean, Sd) UCL 2.5197E-5 99% Chebyshev(Mean, Sd) UCL 3.0511E-5

Suggested UCL to Use
95% Student's-t UCL 1.9130E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets

Montogomery County, RRF
Dickerson, MD
User Selected Options
9/25/2013 5:15:00 PM
Unit 2.xIs
Full Precision OFF
Confidence Coefficient  95%

Date/Time of Computation

From File

Number of Bootstrap Operations 2000

Lead

General Statistics
Total Number of Observations 41
Minimum 1.5750E-5
Maximum 7.9380E-4
SD 2.3203E-4

Number of Distinct Observations 40
Mean 2.4931E-4
Median 1.8838E-4
Std. Error of Mean 3.6237E-5

Coefficient of Variation 0.931 Skewness 117
Normal GOF Test
Shapiro Wilk Test Statistic 0.83
5% Shapiro Wilk Critical Value 0.941

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
0.157 Lilliefors GOF Test
0.138 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Lilliefors Test Statistic
5% Lilliefors Critical Value

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 3.1033E-4

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 3.1599E-4
95% Modified-t UCL (Johnson-1978) 3.1143E-4

Gamma GOF Test
A-D Test Statistic 0.567 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.775 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.103 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.142 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
Kkhat (MLE)  1.132
Theta hat (MLE) 2.2024E-4
nuhat (MLE) ~ 92.83
MLE Mean (bias corrected) 2.4931E-4

k star (bias corrected MLE) 1.065
Theta star (bias corrected MLE) 2.3400E-4
87.37

MLE Sd (bias corrected) 2.4153E-4
Approximate Chi Square Value (0.05) 66.82
Adjusted Chi Square Value 66.16

nu star (bias corrected)

Adjusted Level of Significance 0.0441

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 3.2598E-4 95% Adjusted Gamma UCL (use when n<50) 3.2921E-4
Lognormal GOF Test

Shapiro Wilk Test Statistic 0.942

5% Shapiro Wilk Critical Value 0.941

0.125

0.138
Data appear Lognormal at 5% Significance Level

Shapiro Wilk Lognormal GOF Test
Data appear Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test
Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic
5% Lilliefors Critical Value

Lognormal Statistics
-11.06
-7.139

Minimum of Logged Data Mean of logged Data  -8.8

Maximum of Logged Data SD of logged Data 1.106
Assuming Lognormal Distribution
95% H-UCL 4.2846E-4
95% Chebyshev (MVUE) UCL 5.1657E-4
99% Chebyshev (MVUE) UCL 8.3060E-4

90% Chebyshev (MVUE) UCL 4.4024E-4
97.5% Chebyshev (MVUE) UCL 6.2251E-4

ic Distribution Free UCL

Data appear to follow a Di ible Di at5%

Nonparametric Distribution Free UCLs
95% CLT UCL 3.0892E-4
95% Standard Bootstrap UCL 3.0798E-4
95% Hall's Bootstrap UCL 3.1408E-4

Level

95% Jackknife UCL 3.1033E-4
95% Bootstrap-t UCL 3.2228E-4
95% Percentile Bootstrap UCL 3.0990E-4

95% BCA Bootstrap UCL 3.1007E-4
90% Chebyshev(Mean, Sd) UCL 3.5802E-4
97.5% Chebyshev(Mean, Sd) UCL 4.7561E-4

95% Chebyshev(Mean, Sd) UCL 4.0727E-4
99% Chebyshev(Mean, Sd) UCL 6.0987E-4

Suggested UCL to Use
95% Adjusted Gamma UCL 3.2921E-4
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Manganese
General Statistics
Total Number of Observations 3 Number of Distinct Observations 3
Minimum 1.0899E-4 Mean 1.1588E-4
Maximum 1.2726E-4 Median 1.1138E-4
SD 9.9295E-6 Std. Error of Mean 5.7328E-6
Coefficient of Variation ~ 0.0857 Skewness 1.619
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
ClI UCL canbe using the ic and All UCL Options of ProUCL 5.0
Normal GOF Test
Shapiro Wilk Test Statistic 0.846 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.341 Liliefors GOF Test
5% Lilliefors Critical Value 0.512 Data appear Normal at 5% Significance Level
Data appear Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.3262E-4 95% Adjusted-CLT UCL (Chen-1995) 1.3104E-4
95% Modified-t UCL (Johnson-1978) 1.3351E-4
Gamma GOF Test
Not Enough Data to Perform GOF Test
Gamma Statistics
k hat (MLE) 210.2 k star (bias corrected MLE)  N/A
Theta hat (MLE) 5.5127E-7 Theta star (bias corrected MLE)  N/A
nu hat (MLE) 1261 nu star (bias corrected)  N/A
MLE Mean (bias corrected)  N/A MLE Sd (bias corrected)  N/A
Approximate Chi Square Value (0.05) N/A
Adjusted Level of Significance ~ N/A Adjusted Chi Square Value  N/A
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  N/A 95% Adjusted Gamma UCL (use when n<50)  N/A
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.853 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.338 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.512 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -9.124 Mean of logged Data  -9.065
Maximum of Logged Data  -8.969 SD of logged Data 0.0839
Assuming Lognormal Distribution
95% H-UCL  N/A 90% Chebyshev (MVUE) UCL 1.3270E-4
95% Chebyshev (MVUE) UCL 1.4032E-4 97.5% Chebyshev (MVUE) UCL 1.5090E-4
99% Chebyshev (MVUE) UCL 1.7168E-4
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 1.2531E-4 95% Jackknife UCL 1.3262E-4
95% Standard Bootstrap UCL ~ N/A 95% Bootstrap-t UCL ~ N/A
95% Hall's Bootstrap UCL ~ N/A 95% Percentile Bootstrap UCL ~ N/A
95% BCA Bootstrap UCL  N/A
90% Chebyshev(Mean, Sd) UCL 1.3308E-4 95% Chebyshev(Mean, Sd) UCL 1.4087E-4
97.5% Chebyshev(Mean, Sd) UCL 1.5168E-4 99% Chebyshev(Mean, Sd) UCL 1.7292E-4
Suggested UCL to Use

95% Student's-t UCL 1.3262E-4
Maximum 1.2726E-4 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets

Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
Mercury
General Statistics
Total Number of Observations 71 Number of Distinct Observations 68
Minimum 8.7444E-5 Mean 5.8218E-4
Maximum  0.00277 Median 4.3218E-4
SD 4.8931E-4 Std. Error of Mean 5.8070E-5
Coefficient of Variation 0.84 Skewness 2.587
Normal GOF Test
Shapiro Wilk Test Statistic 0.72 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.219 Liliefors GOF Test
5% Lilliefors Critical Value 0.105 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL

95% Student's-t UCL 6.7898E-4

A-D Test Statistic
5% A-D Critical Value
K-S Test Statistic
5% K-S Critical Value

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 6.9675E-4
95% Modified-t UCL (Johnson-1978) 6.8195E-4

Gamma GOF Test

1.596 Anderson-Darling Gamma GOF Test

0.762 Data Not Gamma Distributed at 5% Significance Level
0.131 Kolmogrov-Smimoff Gamma GOF Test

0.107 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  2.262
Theta hat (MLE) 2.5739E-4
nu hat (MLE)  321.2
MLE Mean (bias corrected) 5.8218E-4

k star (bias corrected MLE) 2176
Theta star (bias corrected MLE) 2.6759E-4
nu star (bias corrected) 308.9
MLE Sd (bias corrected) 3.9469E-4

Approximate Chi Square Value (0.05) 269.2
Adjusted Level of Significance 0.0466 Adjusted Chi Square Value 268.5
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 6.6807E-4 95% Adjusted Gamma UCL (use when n<50) 6.6997E-4
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.487 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0799 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.105 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -9.345 Mean of logged Data  -7.686
Maximum of Logged Data  -5.888 SD of logged Data 0.665

Assuming Lognormal Distribution
95% H-UCL 6.6971E-4
95% Chebyshev (MVUE) UCL 7.8512E-4
99% Chebyshev (MVUE) UCL  0.00106

90% Chebyshev (MVUE) UCL 7.1832E-4
97.5% Chebyshev (MVUE) UCL 8.7785E-4

ic Distribution Free UCL
Data appear to follow a Di ible Di at5%

Nonparametric Distribution Free UCLs
95% CLT UCL 6.7770E-4
95% Standard Bootstrap UCL 6.7795E-4
95% Hall's Bootstrap UCL 6.9887E-4
95% BCA Bootstrap UCL 7.0421E-4
90% Chebyshev(Mean, Sd) UCL 7.5639E-4
97.5% Chebyshev(Mean, Sd) UCL 9.4483E-4

Suggested UCL to Use
95% H-UCL 6.6971E-4

Level

95% Jackknife UCL 6.7898E-4
95% Bootstrap-t UCL 7.0898E-4
95% Percentile Bootstrap UCL 6.7951E-4

95% Chebyshev(Mean, Sd) UCL 8.3530E-4
99% Chebyshev(Mean, Sd) UCL  0.00116

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Number of Bootstrap Operations

Nickel

Appendix B-2. UCL Statistics for Uncensored Full Data Sets

Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

From File
Full Precision

Confidence Coefficient

General Statistics
41
Minimum 1.3022E-5
Maximum 3.3711E-4

SD 5.7258E-5
N/A

Total Number of Observations

Coefficient of Variation

Normal GOF Test

Shapiro Wilk Test Statistic 0.76
5% Shapiro Wilk Critical Value 0.941
Lilliefors Test Statistic 0.168
5% Lilliefors Critical Value 0.138

Number of Distinct Observations 40
Mean 7.2202E-5
Median 5.2290E-5
Std. Error of Mean 8.9422E-6

Skewness 2742

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Liliefors GOF Test
Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 8.7259E-5

Gamma GOF Test
A-D Test Statistic 0.458
5% A-D Critical Value 0.758

K-S Test Statistic
5% K-S Critical Value

0.109
0.139

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 9.1003E-5
95% Modified-t UCL (Johnson-1978) 8.7897E-5

Anderson-Darling Gamma GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Kolmogrov-Smimoff Gamma GOF Test

Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  2.358
Theta hat (MLE) 3.0619E-5
nu hat (MLE)  193.4
MLE Mean (bias corrected) 7.2202E-5
Adjusted Level of Significance 0.0441

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 8.6635E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.989

5% Shapiro Wilk Critical Value 0.941
Lilliefors Test Statistic ~ 0.0699

5% Lilliefors Critical Value 0.138

k star (bias corrected MLE) 2.202
Theta star (bias corrected MLE) 3.2793E-5
nu star (bias corrected) 180.5
MLE Sd (bias corrected) 4.8659E-5
Approximate Chi Square Value (0.05) 150.5
Adjusted Chi Square Value 149.5

95% Adjusted Gamma UCL (use when n<50) 8.7215E-5

Shapiro Wilk Lognormal GOF Test

Data appear Lognormal at 5% Significance Level

Liliefors Lognormal GOF Test

Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-11.25
-7.995

Minimum of Logged Data
Maximum of Logged Data

Assuming Lognormal Distribution
95% H-UCL 8.9405E-5
95% Chebyshev (MVUE) UCL 1.0704E-4
99% Chebyshev (MVUE) UCL 1.5250E-4

-9.763
0.671

Mean of logged Data
SD of logged Data

90% Chebyshev (MVUE) UCL 9.5997E-5
97.5% Chebyshev (MVUE) UCL 1.2238E-4

ic Distribution Free UCL
Data appear to follow a Di ible Di at5%

Nonparametric Distribution Free UCLs
95% CLT UCL 8.6910E-5
95% Standard Bootstrap UCL 8.6690E-5
95% Hall's Bootstrap UCL 1.0825E-4
95% BCA Bootstrap UCL 9.1906E-5
90% Chebyshev(Mean, Sd) UCL 9.9028E-5
97.5% Chebyshev(Mean, Sd) UCL 1.2805E-4

Suggested UCL to Use
95% Adjusted Gamma UCL 8.7215E-5

Level

95% Jackknife UCL 8.7259E-5
95% Bootstrap-t UCL 9.3569E-5
95% Percentile Bootstrap UCL 8.6817E-5

95% Chebyshev(Mean, Sd) UCL 1.1118E-4
99% Chebyshev(Mean, Sd) UCL 1.6118E-4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Selenium
General Statistics
Total Number of Observations 6 Number of Distinct Observations 6
Minimum 5.2361E-5 Mean 6.6029E-5
Maximum 1.0316E-4 Median 6.1203E-5
SD 1.8598E-5 Std. Error of Mean 7.5925E-6
Coefficient of Variation ~ N/A Skewness 2207
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
ClI UCL can be using the ic and All UCL Options of ProUCL 5.0
Normal GOF Test
Shapiro Wilk Test Statistic 0.692 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.788 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.412 Liliefors GOF Test
5% Lilliefors Critical Value 0.362 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 8.1328E-5 95% Adjusted-CLT UCL (Chen-1995) 8.5826E-5
95% Modified-t UCL (Johnson-1978) 8.2468E-5
Gamma GOF Test
A-D Test Statistic 0.875 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.697 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.401 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.332 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 18.73 k star (bias corrected MLE) 9.476
Theta hat (MLE) 3.5252E-6 Theta star (bias corrected MLE) 6.9677E-6
nu hat (MLE) 224.8 nu star (bias corrected) 113.7
MLE Mean (bias corrected) 6.6029E-5 MLE Sd (bias corrected) 2.1449E-5
Approximate Chi Square Value (0.05) 90.1
Adjusted Level of Significance 0.0122 Adjusted Chi Square Value 82.52
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 8.3337E-5 95% Adjusted Gamma UCL (use when n<50) 9.0992E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.754 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.788 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.384 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.362 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -9.857 Mean of logged Data  -9.652
Maximum of Logged Data  -9.179 SD of logged Data 0.241

Assuming Lognormal Distribution
95% H-UCL 8.3286E-5 90% Chebyshev (MVUE) UCL 8.5315E-5
95% Chebyshev (MVUE) UCL 9.4133E-5 97.5% Chebyshev (MVUE) UCL 1.0637E-4
99% Chebyshev (MVUE) UCL 1.3041E-4

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 7.8517E-5 95% Jackknife UCL 8.1328E-5
95% Standard Bootstrap UCL 7.7113E-5 95% Bootstrap-t UCL 1.1297E-4
95% Hall's Bootstrap UCL 1.5016E-4 95% Percentile Bootstrap UCL 7.9697E-5
95% BCA Bootstrap UCL 8.2312E-5
90% Chebyshev(Mean, Sd) UCL 8.8806E-5 95% Chebyshev(Mean, Sd) UCL 9.9123E-5
97.5% Chebyshev(Mean, Sd) UCL 1.1344E-4 99% Chebyshev(Mean, Sd) UCL 1.4157E-4
Suggested UCL to Use

95% Student's-t UCL 8.1328E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Zinc
General Statistics
Total Number of Observations 3 Number of Distinct Observations 3
Minimum 3.5532E-4 Mean 4.5486E-4
Maximum 5.2794E-4 Median 4.8132E-4
SD 8.9300E-5 Std. Error of Mean 5.1557E-5
Coefficient of Variation 0.196 Skewness  -1.216

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
ClI UCL can be using the ic and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic 0.283 Liliefors GOF Test
5% Lilliefors Critical Value 0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.0541E-4 95% Adjusted-CLT UCL (Chen-1995) 5.0098E-4
95% Modified-t UCL (Johnson-1978) 5.9937E-4

Gamma GOF Test
Not Enough Data to Perform GOF Test

Gamma Statistics
k hat (MLE)  36.37 k star (bias corrected MLE)  N/A
Theta hat (MLE) 1.2508E-5 Theta star (bias corrected MLE)  N/A
nu hat (MLE) 218.2 nu star (bias corrected)  N/A
MLE Mean (bias corrected)  N/A MLE Sd (bias corrected)  N/A
Approximate Chi Square Value (0.05) N/A
Adjusted Level of Significance ~ N/A Adjusted Chi Square Value  N/A
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  N/A 95% Adjusted Gamma UCL (use when n<50)  N/A
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.913 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 03 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.512 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -7.942 Mean of logged Data  -7.709
Maximum of Logged Data  -7.547 SD of logged Data 0.207
Assuming Lognormal Distribution
95% H-UCL 7.4805E-4 90% Chebyshev (MVUE) UCL 6.1746E-4
95% Chebyshev (MVUE) UCL 6.9102E-4 97.5% Chebyshev (MVUE) UCL 7.9312E-4
99% Chebyshev (MVUE) UCL 9.9368E-4
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 5.3966E-4 95% Jackknife UCL 6.0541E-4
95% Standard Bootstrap UCL ~ N/A 95% Bootstrap-t UCL  N/A
95% Hall's Bootstrap UCL ~ N/A 95% Percentile Bootstrap UCL ~ N/A
95% BCA Bootstrap UCL  N/A
90% Chebyshev(Mean, Sd) UCL 6.0953E-4 95% Chebyshev(Mean, Sd) UCL 6.7959E-4
97.5% Chebyshev(Mean, Sd) UCL 7.7684E-4 99% Chebyshev(Mean, Sd) UCL 9.6785E-4
Suggested UCL to Use

95% Student's-t UCL 6.0541E-4
Maximum 5.2794E-4 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Hydrogen Chloride
General Statistics
Total Number of Observations 43 Number of Distinct Observations
Minimum 0.252 Mean
Maximum 5.13 Median
Sb 0.726 Std. Error of Mean
Coefficient of Variation 0.81 Skewness
Normal GOF Test
Shapiro Wilk Test Statistic 0.523 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.943 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.276 Liliefors GOF Test
5% Lilliefors Critical Value 0.135 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.082 95% Adjusted-CLT UCL (Chen-1995)
95% Modified-t UCL (Johnson-1978)
Gamma GOF Test
A-D Test Statistic 1.902 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.754 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.176 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.136 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 3.423 k star (bias corrected MLE)
Theta hat (MLE) 0.262 Theta star (bias corrected MLE)
nu hat (MLE) 294.4 nu star (bias corrected)
MLE Mean (bias corrected) 0.896 MLE Sd (bias corrected)
Approximate Chi Square Value (0.05)
Adjusted Level of Significance 0.0444 Adjusted Chi Square Value
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.037 95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.91 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.943 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.132 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.135 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level

Lognormal Statistics
Minimum of Logged Data  -1.378 Mean of logged Data
Maximum of Logged Data 1.635 SD of logged Data

Assuming Lognormal Distribution
95% H-UCL 1.02 90% Chebyshev (MVUE) UCL
95% Chebyshev (MVUE) UCL  1.187 97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL 1.588

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 1.078 95% Jackknife UCL
95% Standard Bootstrap UCL 1.077 95% Bootstrap-t UCL
95% Hall's Bootstrap UCL 1.858 95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL 1.197
90% Chebyshev(Mean, Sd) UCL 1.228 95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL 1.587 99% Chebyshev(Mean, Sd) UCL
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.378
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000
Hydrogen Fluoride (as Total Fluoride)

General Statistics

Total Number of Observations 36 Number of Distinct Observations 26
Minimum  0.00493 Mean  0.00843
Maximum  0.0208 Median  0.00517
SD  0.00592 Std. Error of Mean 9.8606E-4
Coefficient of Variation 0.702 Skewness 1.433

Normal GOF Test

Shapiro Wilk Test Statistic 0.592 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.417 Liliefors GOF Test
5% Lilliefors Critical Value 0.148 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-tUCL ~ 0.0101 95% Adjusted-CLT UCL (Chen-1995) 0.0103
95% Modified-t UCL (Johnson-1978) 0.0101

Gamma GOF Test
A-D Test Statistic 6.806 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.754 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.418 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.148 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 2.987 k star (bias corrected MLE) 2.757
Theta hat (MLE)  0.00282 Theta star (bias corrected MLE)  0.00306
nu hat (MLE) 215.1 nu star (bias corrected) 198.5
MLE Mean (bias corrected)  0.00843 MLE Sd (bias corrected)  0.00508
Approximate Chi Square Value (0.05) 166.9
Adjusted Level of Significance 0.0428 Adjusted Chi Square Value 165.6
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 0.01 95% Adjusted Gamma UCL (use when n<50) 0.0101
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.616 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.407 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.148 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -5.313 Mean of logged Data  -4.953
Maximum of Logged Data  -3.873 SD of logged Data 0.552
Assuming Lognormal Distribution
95% H-UCL  0.00987 90% Chebyshev (MVUE) UCL  0.0106
95% Chebyshev (MVUE) UCL  0.0117 97.5% Chebyshev (MVUE) UCL  0.0132
99% Chebyshev (MVUE) UCL  0.0161
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL  0.0101 95% Jackknife UCL ~ 0.0101
95% Standard Bootstrap UCL ~ 0.01 95% Bootstrap-t UCL  0.0105
95% Hall's Bootstrap UCL ~ 0.0102 95% Percentile Bootstrap UCL ~ 0.00997
95% BCA Bootstrap UCL  0.0103
90% Chebyshev(Mean, Sd) UCL  0.0114 95% Chebyshev(Mean, Sd) UCL ~ 0.0127
97.5% Chebyshev(Mean, Sd) UCL  0.0146 99% Chebyshev(Mean, Sd) UCL  0.0182
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 0.0127
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Sulfuric Acid
General Statistics
Total Number of Observations 36 Number of Distinct Observations
Minimum  0.00164 Mean
Maximum 0.121 Median
SD  0.0291 Std. Error of Mean
Coefficient of Variation 1.643 Skewness
Normal GOF Test
Shapiro Wilk Test Statistic 0.572 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.385 Liliefors GOF Test
5% Lilliefors Critical Value 0.148 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL  0.0259 95% Adjusted-CLT UCL (Chen-1995)
95% Modified-t UCL (Johnson-1978)
Gamma GOF Test
A-D Test Statistic 4.189 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.793 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.301 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.153 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.701 k star (bias corrected MLE)
Theta hat (MLE) ~ 0.0252 Theta star (bias corrected MLE)
nu hat (MLE)  50.49 nu star (bias corrected)
MLE Mean (bias corrected) 0.0177 MLE Sd (bias corrected)
Approximate Chi Square Value (0.05)
Adjusted Level of Significance 0.0428 Adjusted Chi Square Value
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 0.0257 95% Adjusted Gamma UCL (use when n<50)

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.841 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.216 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.148 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -6.414 Mean of logged Data
Maximum of Logged Data  -2.112 SD of logged Data

Assuming Lognormal Distribution
95% H-UCL  0.025 90% Chebyshev (MVUE) UCL
95% Chebyshev (MVUE) UCL  0.0294 97.5% Chebyshev (MVUE) UCL
99% Chebyshev (MVUE) UCL  0.0485

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL  0.0256 95% Jackknife UCL
95% Standard Bootstrap UCL ~ 0.0253 95% Bootstrap-t UCL
95% Hall's Bootstrap UCL  0.0266 95% Percentile Bootstrap UCL
95% BCA Bootstrap UCL ~ 0.0282
90% Chebyshev(Mean, Sd) UCL ~ 0.0322 95% Chebyshev(Mean, Sd) UCL
97.5% Chebyshev(Mean, Sd) UCL 0.0479 99% Chebyshev(Mean, Sd) UCL
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 0.0388
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

2,3,7,8-TCDD
General Statistics
Total Number of Observations 63 Number of Distinct Observations 62
Minimum 9.193E-12 Mean 1.473E-10
Maximum 1.9400E-9 Median 5.734E-11
SD 3.245E-10 Std. Error of Mean 4.088E-11
Coefficient of Variation ~ N/A Skewness 4.638
Normal GOF Test
Shapiro Wilk Test Statistic 0.402 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.365 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.156E-10 95% Adjusted-CLT UCL (Chen-1995) 2.401E-10
95% Modified-t UCL (Johnson-1978) 2.195E-10
Gamma GOF Test
A-D Test Statistic 4.337 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.793 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.199 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.117 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.738 k star (bias corrected MLE) 0.713
Theta hat (MLE) 1.996E-10 Theta star (bias corrected MLE) 2.065E-10
nu hat (MLE)  92.97 nu star (bias corrected) 89.87
MLE Mean (bias corrected) 1.473E-10 MLE Sd (bias corrected) 1.744E-10
Approximate Chi Square Value (0.05) 69.01
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 68.59
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.918E-10 95% Adjusted Gamma UCL (use when n<50) 1.930E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.943 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00983 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0844 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level

Lognormal Statistics
Minimum of Logged Data ~ -25.41 Mean of logged Data  -23.45
Maximum of Logged Data  -20.06 SD of logged Data 1.095

Assuming Lognormal Distribution
95% H-UCL 1.633E-10 90% Chebyshev (MVUE) UCL 1.762E-10
95% Chebyshev (MVUE) UCL 2.029E-10 97.5% Chebyshev (MVUE) UCL 2.400E-10
99% Chebyshev (MVUE) UCL 3.129E-10

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 2.145E-10 95% Jackknife UCL 2.156E-10
95% Standard Bootstrap UCL 2.150E-10 95% Bootstrap-t UCL 3.274E-10
95% Hall's Bootstrap UCL 5.078E-10 95% Percentile Bootstrap UCL 2.209E-10
95% BCA Bootstrap UCL 2.544E-10
90% Chebyshev(Mean, Sd) UCL 2.700E-10 95% Chebyshev(Mean, Sd) UCL 3.255E-10
97.5% Chebyshev(Mean, Sd) UCL 4.026E-10 99% Chebyshev(Mean, Sd) UCL 5.541E-10
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.255E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
1,2,3,7,8-PeCDD
General Statistics
Total Number of Observations 63
Minimum 2.249E-11
Maximum 3.6300E-9

Number of Distinct Observations 63
Mean 3.050E-10
Median 1.162E-10

SD 5.631E-10 Std. Error of Mean 7.094E-11
Coefficient of Variation ~ N/A Skewness 4.237

Normal GOF Test
Shapiro Wilk Test Statistic 0.491 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.331 Liliefors GOF Test

5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.234E-10 95% Adjusted-CLT UCL (Chen-1995) 4.621E-10
95% Modified-t UCL (Johnson-1978) 4.297E-10

Gamma GOF Test
A-D Test Statistic 4.239 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.789 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.223 Kolmogrov-Smimoff Gamma GOF Test

5% K-S Critical Value 0.116 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.822 k star (bias corrected MLE) 0.794
Theta hat (MLE) 3.709E-10 Theta star (bias corrected MLE) 3.842E-10
nu hat (MLE) 103.6 nu star (bias corrected) 100
MLE Mean (bias corrected) 3.050E-10 MLE Sd (bias corrected) 3.423E-10
Approximate Chi Square Value (0.05) 77.93

Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 77.48

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 3.913E-10 95% Adjusted Gamma UCL (use when n<50) 3.936E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.936 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00394 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.13 Liliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics

Minimum of Logged Data ~ -24.52 Mean of logged Data  -22.63

Maximum of Logged Data  -19.43 SD of logged Data 1.064

Assuming Lognormal Distribution
95% H-UCL 3.559E-10 90% Chebyshev (MVUE) UCL 3.834E-10

95% Chebyshev (MVUE) UCL 4.402E-10 97.5% Chebyshev (MVUE) UCL 5.189E-10
99% Chebyshev (MVUE) UCL 6.736E-10

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 4.217E-10
95% Standard Bootstrap UCL 4.221E-10
95% Hall's Bootstrap UCL 6.057E-10
95% BCA Bootstrap UCL 4.759E-10
90% Chebyshev(Mean, Sd) UCL 5.178E-10
97.5% Chebyshev(Mean, Sd) UCL 7.480E-10

95% Jackknife UCL 4.234E-10
95% Bootstrap-t UCL 5.408E-10
95% Percentile Bootstrap UCL 4.301E-10

95% Chebyshev(Mean, Sd) UCL 6.142E-10
99% Chebyshev(Mean, Sd) UCL 1.0108E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 6.142E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

1,2,3,4,7,8-HxCDD
General Statistics

Total Number of Observations 63 Number of Distinct Observations 62
Minimum 0 Mean 2.622E-10
Maximum 1.9400E-9 Median 1.534E-10
SD 3.682E-10 Std. Error of Mean 4.639E-11
Coefficient of Variation ~ N/A Skewness 3.004

Normal GOF Test

Shapiro Wilk Test Statistic 0.592 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.295 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.397E-10 95% Adjusted-CLT UCL (Chen-1995) 3.573E-10
95% Modified-t UCL (Johnson-1978) 3.426E-10
Gamma Statistics Not Available
Lognormal Statistics Not Available

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 3.385E-10 95% Jackknife UCL 3.397E-10
95% Standard Bootstrap UCL 3.373E-10 95% Bootstrap-t UCL 3.683E-10
95% Hall's Bootstrap UCL 3.566E-10 95% Percentile Bootstrap UCL 3.467E-10
95% BCA Bootstrap UCL 3.663E-10
90% Chebyshev(Mean, Sd) UCL 4.014E-10 95% Chebyshev(Mean, Sd) UCL 4.644E-10
97.5% Chebyshev(Mean, Sd) UCL 5.519E-10 99% Chebyshev(Mean, Sd) UCL 7.237E-10
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 4.644E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

1,2,3,6,7,8-HxCDD
General Statistics

Total Number of Observations 63 Number of Distinct Observations 63
Minimum 3.320E-11 Mean 5.350E-10
Maximum 2.7500E-9 Median 3.730E-10
SD 5.838E-10 Std. Error of Mean 7.356E-11
Coefficient of Variation ~ N/A Skewness 2.529

Normal GOF Test

Shapiro Wilk Test Statistic 0.652 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.29 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.578E-10 95% Adjusted-CLT UCL (Chen-1995) 6.810E-10
95% Modified-t UCL (Johnson-1978) 6.617E-10

Gamma GOF Test
A-D Test Statistic 1.986 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.771 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.171 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.115 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.38 k star (bias corrected MLE) 1.325
Theta hat (MLE) 3.876E-10 Theta star (bias corrected MLE) 4.038E-10
nu hat (MLE) 173.9 nu star (bias corrected) 167
MLE Mean (bias corrected) 5.350E-10 MLE Sd (bias corrected) 4.648E-10
Approximate Chi Square Value (0.05) 138.1
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 137.5
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 6.469E-10 95% Adjusted Gamma UCL (use when n<50) 6.498E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0381 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.119 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -24.13 Mean of logged Data  -21.75
Maximum of Logged Data  -19.71 SD of logged Data 0.908
Assuming Lognormal Distribution
95% H-UCL 6.943E-10 90% Chebyshev (MVUE) UCL 7.468E-10
95% Chebyshev (MVUE) UCL 8.430E-10 97.5% Chebyshev (MVUE) UCL 9.764E-10
99% Chebyshev (MVUE) UCL 1.2386E-9
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 6.560E-10 95% Jackknife UCL 6.578E-10
95% Standard Bootstrap UCL 6.512E-10 95% Bootstrap-t UCL 6.903E-10
95% Hall's Bootstrap UCL 6.808E-10 95% Percentile Bootstrap UCL 6.640E-10
95% BCA Bootstrap UCL 6.813E-10
90% Chebyshev(Mean, Sd) UCL 7.557E-10 95% Chebyshev(Mean, Sd) UCL 8.556E-10
97.5% Chebyshev(Mean, Sd) UCL 9.944E-10 99% Chebyshev(Mean, Sd) UCL 1.2669E-9
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 8.556E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
1,2,3,7,8,9-HxCDD
General Statistics
Total Number of Observations 63
Minimum 2.283E-11
Maximum 3.6200E-9
SD 8.093E-10
Coefficient of Variation ~ N/A

Number of Distinct Observations 63
Mean 5.180E-10
Median 2.356E-10
Std. Error of Mean 1.020E-10
Skewness 2677

Normal GOF Test
Shapiro Wilk Test Statistic 0.554 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.346 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL

95% Student's-t UCL 6.883E-10

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 7.225E-10
95% Modified-t UCL (Johnson-1978) 6.940E-10

Gamma GOF Test
A-D Test Statistic 4.301 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.787 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.215 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.116 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.862
Theta hat (MLE) 6.011E-10
nu hat (MLE)  108.6
MLE Mean (bias corrected) 5.180E-10

k star (bias corrected MLE) 0.831
Theta star (bias corrected MLE) 6.232E-10
nu star (bias corrected) 104.7
MLE Sd (bias corrected) 5.682E-10
Approximate Chi Square Value (0.05) 82.12
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 81.65
Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 6.607E-10 95% Adjusted Gamma UCL (use when n<50) 6.644E-10

Lognormal GOF Test
Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00695 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.122 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.5
Maximum of Logged Data  -19.44

Mean of logged Data  -22.06
SD of logged Data 1.079

Assuming Lognormal Distribution
95% H-UCL 6.405E-10
95% Chebyshev (MVUE) UCL 7.940E-10
99% Chebyshev (MVUE) UCL 1.2195E-9

90% Chebyshev (MVUE) UCL 6.906E-10
97.5% Chebyshev (MVUE) UCL 9.376E-10

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 6.857E-10
95% Standard Bootstrap UCL 6.853E-10
95% Hall's Bootstrap UCL 7.025E-10
95% BCA Bootstrap UCL 7.296E-10
90% Chebyshev(Mean, Sd) UCL 8.239E-10
97.5% Chebyshev(Mean, Sd) UCL 1.1548E-9

95% Jackknife UCL 6.883E-10
95% Bootstrap-t UCL 7.409E-10
95% Percentile Bootstrap UCL 6.920E-10

95% Chebyshev(Mean, Sd) UCL 9.625E-10
99% Chebyshev(Mean, Sd) UCL 1.5325E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 9.625E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

1,2,3.4,6,7,8-HpCDD
General Statistics

Total Number of Observations 63 Number of Distinct Observations 62
Minimum 2.700E-10 Mean 4.0555E-9
Maximum 3.3200E-8 Median 2.4800E-9
SD 5.8304E-9 Std. Error of Mean 7.346E-10
Coefficient of Variation ~ N/A Skewness 3.339

Normal GOF Test

Shapiro Wilk Test Statistic 0.564 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.33 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.2821E-9 95% Adjusted-CLT UCL (Chen-1995) 5.5939E-9
95% Modified-t UCL (Johnson-1978) 5.3336E-9

Gamma GOF Test
A-D Test Statistic 2.828 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.778 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.211 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.115 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.072 k star (bias corrected MLE) 1.032
Theta hat (MLE) 3.7821E-9 Theta star (bias corrected MLE) 3.9304E-9
nu hat (MLE) 135.1 nu star (bias corrected) 130
MLE Mean (bias corrected) 4.0555E-9 MLE Sd (bias corrected) 3.9925E-9
Approximate Chi Square Value (0.05) 104.7
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 104.1
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.0373E-9 95% Adjusted Gamma UCL (use when n<50) 5.0630E-9
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.138 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.128 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -22.03 Mean of logged Data  -19.86
Maximum of Logged Data  -17.22 SD of logged Data 0.971
Assuming Lognormal Distribution
95% H-UCL 5.0177E-9 90% Chebyshev (MVUE) UCL 5.3955E-9
95% Chebyshev (MVUE) UCL 6.1324E-9 97.5% Chebyshev (MVUE) UCL 7.1553E-9
99% Chebyshev (MVUE) UCL 9.1645E-9
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 5.2638E-9 95% Jackknife UCL 5.2821E-9
95% Standard Bootstrap UCL 5.2833E-9 95% Bootstrap-t UCL 5.9346E-9
95% Hall's Bootstrap UCL 5.7399E-9 95% Percentile Bootstrap UCL 5.3423E-9
95% BCA Bootstrap UCL 5.7273E-9
90% Chebyshev(Mean, Sd) UCL 6.2592E-9 95% Chebyshev(Mean, Sd) UCL 7.2574E-9
97.5% Chebyshev(Mean, Sd) UCL 8.6429E-9 99% Chebyshev(Mean, Sd) UCL 1.1364E-8
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 7.2574E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets

Montogomery County, RRF
Dickerson, MD
User Selected Options
9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
OCDD
General Statistics
Total Number of Observations 63
Minimum 5.820E-10
Maximum 1.1200E-7
SD 1.8364E-8
Coefficient of Variation ~ N/A

Normal GOF Test
Shapiro Wilk Test Statistic 0.481
5% Shapiro Wilk P Value 0
Lilliefors Test Statistic 0.366
5% Lilliefors Critical Value 0.112
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.3304E-8

Gamma GOF Test
A-D Test Statistic 5.227
5% A-D Critical Value 0.793
K-S Test Statistic 0.256
5% K-S Critical Value 0.117

Gamma Statistics
khat (MLE)  0.742
Theta hat (MLE) 1.2723E-8
nuhat (MLE) ~ 93.49
MLE Mean (bias corrected) 9.4403E-9
Adjusted Level of Significance 0.0462

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.2284E-8

Lognormal GOF Test
Shapiro Wilk Test Statistic 0.923
5% Shapiro Wilk P Value 6.4092E-4
Lilliefors Test Statistic 0.147
5% Lilliefors Critical Value 0.112
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-21.26
Maximum of Logged Data  -16

Minimum of Logged Data

Assuming Lognormal Distribution
95% H-UCL 1.0702E-8
95% Chebyshev (MVUE) UCL 1.3328E-8
99% Chebyshev (MVUE) UCL 2.0608E-8

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 1.3246E-8
95% Standard Bootstrap UCL 1.3231E-8
95% Hall's Bootstrap UCL 1.5262E-8
95% BCA Bootstrap UCL 1.4600E-8
90% Chebyshev(Mean, Sd) UCL 1.6381E-8
97.5% Chebyshev(Mean, Sd) UCL 2.3889E-8

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.9525E-8

Approximate Chi Square Value (0.05)

Number of Distinct Observations 62
Mean 9.4403E-9
Median 3.5300E-9
Std. Error of Mean 2.3137E-9

Skewness 3.841

Shapiro Wilk GOF Test

Data Not Normal at 5% Significance Level

Liliefors GOF Test

Data Not Normal at 5% Significance Level

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.4442E-8

95% Modified-t UCL (Johnson-1978) 1.3490E-8

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
Kolmogrov-Smimoff Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

k star (bias corrected MLE) 0.717
Theta star (bias corrected MLE) 1.3163E-8
nu star (bias corrected) 90.37
MLE Sd (bias corrected) 1.1147E-8
69.45

Adjusted Chi Square Value 69.02

95% Adjusted Gamma UCL (use when n<50) 1.2360E-8

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test
Data Not Lognormal at 5% Significance Level

-19.29
1.107

Mean of logged Data
SD of logged Data

90% Chebyshev (MVUE) UCL 1.1558E-8
97.5% Chebyshev (MVUE) UCL 1.5784E-8

95% Jackknife UCL 1.3304E-8
95% Bootstrap-t UCL 1.6090E-8
95% Percentile Bootstrap UCL 1.3524E-8

95% Chebyshev(Mean, Sd) UCL 1.9525E-8
99% Chebyshev(Mean, Sd) UCL 3.2461E-8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
Unit 2.xIs
Full Precision OFF
Confidence Coefficient  95%

2000

From File

Number of Bootstrap Operations
2,3,7,8-TCDF
General Statistics
Total Number of Observations 63
Minimum 1.874E-11
Maximum 9.3000E-9
SD 1.2386E-9
Coefficient of Variation ~ N/A

Number of Distinct Observations 62
Mean 4.533E-10
Median 1.590E-10
Std. Error of Mean 1.560E-10

Skewness 6.355

Normal GOF Test
Shapiro Wilk Test Statistic 0.311
5% Shapiro Wilk P Value 0

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.37 Liliefors GOF Test

5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 7.139E-10

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 8.435E-10
95% Modified-t UCL (Johnson-1978) 7.347E-10

Gamma GOF Test
A-D Test Statistic 6.077 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.793 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.256 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.117

Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
Kkhat (MLE)  0.743
Theta hat (MLE) 6.102E-10
nuhat (MLE) ~ 93.61
MLE Mean (bias corrected) 4.533E-10

k star (bias corrected MLE) 0.718
Theta star (bias corrected MLE) 6.312E-10
90.48

MLE Sd (bias corrected) 5.349E-10
Approximate Chi Square Value (0.05) 69.55
Adjusted Chi Square Value 69.12

nu star (bias corrected)

Adjusted Level of Significance 0.0462
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.897E-10 95% Adjusted Gamma UCL (use when n<50) 5.934E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.917
5% Shapiro Wilk P Value 2.7076E-4

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.137 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-24.7
-18.49

Minimum of Logged Data
Maximum of Logged Data

Mean of logged Data
SD of logged Data

-22.32
1.003

Assuming Lognormal Distribution

95% H-UCL 4.455E-10
95% Chebyshev (MVUE) UCL 5.463E-10
99% Chebyshev (MVUE) UCL 8.232E-10

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 7.100E-10
95% Standard Bootstrap UCL 7.087E-10
95% Hall's Bootstrap UCL 1.6742E-9
95% BCA Bootstrap UCL 8.869E-10
90% Chebyshev(Mean, Sd) UCL 9.214E-10
97.5% Chebyshev(Mean, Sd) UCL 1.4278E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.1335E-9

90% Chebyshev (MVUE) UCL 4.790E-10
97.5% Chebyshev (MVUE) UCL 6.397E-10

95% Jackknife UCL 7.139E-10
95% Bootstrap-t UCL 1.4594E-9
95% Percentile Bootstrap UCL 7.470E-10

95% Chebyshev(Mean, Sd) UCL 1.1335E-9
99% Chebyshev(Mean, Sd) UCL 2.0059E-9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
1,2,3,7,8-PeCDF
General Statistics
63
Minimum 3.080E-11
Maximum 1.6800E-8
SD 2.3303E-9
N/A

Total Number of Observations

Coefficient of Variation

Normal GOF Test
Shapiro Wilk Test Statistic 0.317
5% Shapiro Wilk P Value 0
0.372
0.112

Lilliefors Test Statistic

5% Lilliefors Critical Value

Number of Distinct Observations 63
Mean 7.925E-10
Median 2.460E-10
Std. Error of Mean 2.936E-10

Skewness 5.952

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Liliefors GOF Test
Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL
95% Student's-t UCL 1.2828E-9

Gamma GOF Test
A-D Test Statistic 6.259
5% A-D Critical Value 0.807
K-S Test Statistic 0.269
5% K-S Critical Value 0.118

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.5107E-9
95% Modified-t UCL (Johnson-1978) 1.3195E-9

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
Kolmogrov-Smimoff Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.601
Theta hat (MLE) 1.3188E-9
nuhat (MLE)  75.72
MLE Mean (bias corrected) 7.925E-10

Adjusted Level of Significance 0.0462

k star (bias corrected MLE) 0.583
Theta star (bias corrected MLE) 1.3596E-9
nu star (bias corrected) 73.45
MLE Sd (bias corrected) 1.0381E-9
Approximate Chi Square Value (0.05) 54.71
Adjusted Chi Square Value 54.33

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 1.0640E-9

Lognormal GOF Test
Shapiro Wilk Test Statistic 0.925
5% Shapiro Wilk P Value 7.6005E-4
0.153
0.112

Lilliefors Test Statistic

5% Lilliefors Critical Value

95% Adjusted Gamma UCL (use when n<50) 1.0714E-9

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test
Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-24.2
-17.9

Minimum of Logged Data
Maximum of Logged Data

-21.98
1.15

Mean of logged Data
SD of logged Data

Assuming Lognormal Distribution

95% H-UCL 7.658E-10
95% Chebyshev (MVUE) UCL 9.613E-10
99% Chebyshev (MVUE) UCL 1.5015E-9

90% Chebyshev (MVUE) UCL 8.301E-10
97.5% Chebyshev (MVUE) UCL 1.1435E-9

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 1.2755E-9

95% Standard Bootstrap UCL 1.2636E-9
95% Hall's Bootstrap UCL 3.2676E-9

95% BCA Bootstrap UCL 1.5787E-9

90% Chebyshev(Mean, Sd) UCL 1.6733E-9
97.5% Chebyshev(Mean, Sd) UCL 2.6260E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 2.0723E-9

95% Jackknife UCL 1.2828E-9
95% Bootstrap-t UCL 2.8976E-9
95% Percentile Bootstrap UCL 1.3236E-9

95% Chebyshev(Mean, Sd) UCL 2.0723E-9
99% Chebyshev(Mean, Sd) UCL 3.7138E-9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

2,3,4,7,8-PeCDF
General Statistics

Total Number of Observations 63 Number of Distinct Observations 60

Minimum 2.620E-11
Maximum 1.1900E-8
SD 1.7461E-9

Mean 8.404E-10
Median 3.280E-10
Std. Error of Mean 2.200E-10

Coefficient of Variation ~ N/A Skewness 4.945

Normal GOF Test
Shapiro Wilk Test Statistic 0.42
5% Shapiro Wilk P Value 0

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.357 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.2077E-9

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.3487E-9
95% Modified-t UCL (Johnson-1978) 1.2306E-9

Gamma GOF Test
A-D Test Statistic 5.264
5% A-D Critical Value 0.789

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.227 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.116 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.818
Theta hat (MLE) 1.0269E-9
nu hat (MLE)  103.1
MLE Mean (bias corrected) 8.404E-10

k star (bias corrected MLE) 0.79
Theta star (bias corrected MLE) 1.0638E-9

nu star (bias corrected) 99.54
MLE Sd (bias corrected) 9.455E-10

Approximate Chi Square Value (0.05) 77.52
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 77.07
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.0790E-9 95% Adjusted Gamma UCL (use when n<50) 1.0854E-9
Lognormal GOF Test

Shapiro Wilk Test Statistic 0.93
5% Shapiro Wilk P Value  0.00159

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.136 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.37
Maximum of Logged Data  -18.25

Mean of logged Data  -21.62
SD of logged Data 1.04

Assuming Lognormal Distribution
95% H-UCL 9.449E-10
95% Chebyshev (MVUE) UCL 1.1644E-9
99% Chebyshev (MVUE) UCL 1.7712E-9

90% Chebyshev (MVUE) UCL 1.0169E-9
97.5% Chebyshev (MVUE) UCL 1.3691E-9

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 1.2022E-9
95% Standard Bootstrap UCL 1.2001E-9
95% Hall's Bootstrap UCL 2.6466E-9

95% Jackknife UCL 1.2077E-9
95% Bootstrap-t UCL 1.6863E-9
95% Percentile Bootstrap UCL 1.2420E-9

95% BCA Bootstrap UCL 1.4009E-9
90% Chebyshev(Mean, Sd) UCL 1.5004E-9
97.5% Chebyshev(Mean, Sd) UCL 2.2142E-9

95% Chebyshev(Mean, Sd) UCL 1.7993E-9
99% Chebyshev(Mean, Sd) UCL 3.0293E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.7993E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls
Full Precision OFF
Confidence Coefficient  95%
Number of Bootstrap Operations 2000
1,2,3.4,7,8-HxCDF
General Statistics
Total Number of Observations 63
Minimum 1.822E-11
Maximum 1.4800E-8
SD 2.6415E-9
Coefficient of Variation ~ N/A

Number of Distinct Observations 62
Mean 1.3001E-9
Median 3.476E-10
Std. Error of Mean 3.328E-10
Skewness 3.477

Normal GOF Test
Shapiro Wilk Test Statistic 0.49 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.345 Liliefors GOF Test

5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.8559E-9 95% Adjusted-CLT UCL (Chen-1995) 2.0033E-9
95% Modified-t UCL (Johnson-1978) 1.8802E-9

Gamma GOF Test
A-D Test Statistic 5.04 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.805 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.22 Kolmogrov-Smimoff Gamma GOF Test

5% K-S Critical Value 0.118 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.619 k star (bias corrected MLE) 0.6
Theta hat (MLE) 2.1016E-9 Theta star (bias corrected MLE) 2.1678E-9
nu hat (MLE)  77.95 nu star (bias corrected) 75.57
MLE Mean (bias corrected) 1.3001E-9 MLE Sd (bias corrected) 1.6788E-9
Approximate Chi Square Value (0.05) 56.55

Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 56.16

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 1.7375E-9 95% Adjusted Gamma UCL (use when n<50) 1.7494E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.94 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00694 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.152 Liliefors Lognormal GOF Test

5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.73
Maximum of Logged Data  -18.03

Mean of logged Data  -21.46
SD of logged Data 1.276

Assuming Lognormal Distribution

95% H-UCL 1.5624E-9 90% Chebyshev (MVUE) UCL 1.7154E-9
95% Chebyshev (MVUE) UCL 2.0114E-9 97.5% Chebyshev (MVUE) UCL 2.4223E-9
99% Chebyshev (MVUE) UCL 3.2293E-9

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 1.8475E-9
95% Standard Bootstrap UCL 1.8394E-9
95% Hall's Bootstrap UCL 2.0188E-9
95% BCA Bootstrap UCL 2.0325E-9
90% Chebyshev(Mean, Sd) UCL 2.2985E-9
97.5% Chebyshev(Mean, Sd) UCL 3.3785E-9

95% Jackknife UCL 1.8559E-9
95% Bootstrap-t UCL 2.2475E-9
95% Percentile Bootstrap UCL 1.8864E-9

95% Chebyshev(Mean, Sd) UCL 2.7508E-9
99% Chebyshev(Mean, Sd) UCL 4.6115E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 2.7508E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

1,2,3,6,7,8-HxCDF

General Statistics

Total Number of Observations 63 Number of Distinct Observations 61
Minimum 2.297E-11 Mean 1.6319E-9
Maximum 3.9500E-8 Median 2.860E-10
SD 5.4211E-9 Std. Error of Mean 6.830E-10

Coefficient of Variation ~ N/A Skewness 6.047

Normal GOF Test

Shapiro Wilk Test Statistic 0.309 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.402 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.7723E-9 95% Adjusted-CLT UCL (Chen-1995) 3.3113E-9
95% Modified-t UCL (Johnson-1978) 2.8591E-9

Gamma GOF Test
A-D Test Statistic 6.697 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.826 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.251 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.119 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.457 k star (bias corrected MLE) 0.446
Theta hat (MLE) 3.5671E-9 Theta star (bias corrected MLE) 3.6567E-9
nu hat (MLE)  57.64 nu star (bias corrected) 56.23
MLE Mean (bias corrected) 1.6319E-9 MLE Sd (bias corrected) 2.4428E-9
Approximate Chi Square Value (0.05) 40
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 39.68

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 2.2943E-9 95% Adjusted Gamma UCL (use when n<50) 2.3128E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.934 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00273 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.129 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.5 Mean of logged Data  -21.64
Maximum of Logged Data  -17.05 SD of logged Data 1.37

Assuming Lognormal Distribution
95% H-UCL 1.5275E-9 90% Chebyshev (MVUE) UCL 1.6645E-9

95% Chebyshev (MVUE) UCL 1.9688E-9 97.5% Chebyshev (MVUE) UCL 2.3912E-9
99% Chebyshev (MVUE) UCL 3.2209E-9

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 2.7553E-9 95% Jackknife UCL 2.7723E-9
95% Standard Bootstrap UCL 2.7295E-9 95% Bootstrap-t UCL 5.4810E-9
95% Hall's Bootstrap UCL 6.4793E-9 95% Percentile Bootstrap UCL 2.9290E-9
95% BCA Bootstrap UCL 3.6520E-9
90% Chebyshev(Mean, Sd) UCL 3.6809E-9 95% Chebyshev(Mean, Sd) UCL 4.6090E-9
97.5% Chebyshev(Mean, Sd) UCL 5.8972E-9 99% Chebyshev(Mean, Sd) UCL 8.4276E-9
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 4.6090E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

2,3,4,6,7,8-HxCDF
General Statistics
Total Number of Observations 63 Number of Distinct Observations 62
Minimum 2.592E-11 Mean 1.1918E-9
Maximum 1.1900E-8 Median 3.430E-10
SD 2.3160E-9 Std. Error of Mean 2.918E-10
Coefficient of Variation ~ N/A Skewness 3.361

Normal GOF Test

Shapiro Wilk Test Statistic 0.491 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.329 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.6790E-9 95% Adjusted-CLT UCL (Chen-1995) 1.8037E-9
95% Modified-t UCL (Johnson-1978) 1.6996E-9

Gamma GOF Test
A-D Test Statistic 4.407 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.8 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.201 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.117 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.665 k star (bias corrected MLE) 0.644
Theta hat (MLE) 1.7911E-9 Theta star (bias corrected MLE) 1.8498E-9
nu hat (MLE)  83.84 nu star (bias corrected) 81.18
MLE Mean (bias corrected) 1.1918E-9 MLE Sd (bias corrected) 1.4848E-9
Approximate Chi Square Value (0.05) 61.42
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 61.02
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.5752E-9 95% Adjusted Gamma UCL (use when n<50) 1.5856E-9
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0172 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.14 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -24.38 Mean of logged Data  -21.46
Maximum of Logged Data  -18.25 SD of logged Data 1.233
Assuming Lognormal Distribution
95% H-UCL 1.4505E-9 90% Chebyshev (MVUE) UCL 1.5890E-9
95% Chebyshev (MVUE) UCL 1.8555E-9 97.5% Chebyshev (MVUE) UCL 2.2254E-9
99% Chebyshev (MVUE) UCL 2.9520E-9
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 1.6717E-9 95% Jackknife UCL 1.6790E-9
95% Standard Bootstrap UCL 1.6710E-9 95% Bootstrap-t UCL 1.9528E-9
95% Hall's Bootstrap UCL 1.7191E-9 95% Percentile Bootstrap UCL 1.6937E-9
95% BCA Bootstrap UCL 1.8680E-9
90% Chebyshev(Mean, Sd) UCL 2.0671E-9 95% Chebyshev(Mean, Sd) UCL 2.4636E-9
97.5% Chebyshev(Mean, Sd) UCL 3.0140E-9 99% Chebyshev(Mean, Sd) UCL 4.0950E-9
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 2.4636E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

1,2,3,7,8,9-HxCDF

General Statistics

Total Number of Observations 63 Number of Distinct Observations 63
Minimum 3.936E-12 Mean 2.723E-10
Maximum 3.6600E-9 Median 9.740E-11
SD 5.499E-10 Std. Error of Mean 6.929E-11
Coefficient of Variation ~ N/A Skewness 4.556

Normal GOF Test

Shapiro Wilk Test Statistic 0.486 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.313 Lilliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.880E-10 95% Adjusted-CLT UCL (Chen-1995) 4.288E-10
95% Modified-t UCL (Johnson-1978) 3.946E-10

Gamma GOF Test
A-D Test Statistic 1.825 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.806 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.159 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.118 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.602 k star (bias corrected MLE) 0.584
Theta hat (MLE) 4.521E-10 Theta star (bias corrected MLE) 4.661E-10
nu hat (MLE)  75.9 nu star (bias corrected) 73.62
MLE Mean (bias corrected) 2.723E-10 MLE Sd (bias corrected) 3.563E-10
Approximate Chi Square Value (0.05) 54.86
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 54.48

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.654E-10 95% Adjusted Gamma UCL (use when n<50) 3.680E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.982 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.727 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0809 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -26.26 Mean of logged Data  -23.05
Maximum of Logged Data  -19.43 SD of logged Data 1.456

Assuming Lognormal Distribution
95% H-UCL 4.414E-10 90% Chebyshev (MVUE) UCL 4.734E-10
95% Chebyshev (MVUE) UCL 5.643E-10 97.5% Chebyshev (MVUE) UCL 6.904E-10
99% Chebyshev (MVUE) UCL 9.381E-10

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 3.863E-10 95% Jackknife UCL 3.880E-10
95% Standard Bootstrap UCL 3.861E-10 95% Bootstrap-t UCL 5.023E-10
95% Hall's Bootstrap UCL 7.805E-10 95% Percentile Bootstrap UCL 3.956E-10
95% BCA Bootstrap UCL 4.471E-10
90% Chebyshev(Mean, Sd) UCL 4.802E-10 95% Chebyshev(Mean, Sd) UCL 5.743E-10
97.5% Chebyshev(Mean, Sd) UCL 7.050E-10 99% Chebyshev(Mean, Sd) UCL 9.617E-10
Suggested UCL to Use

95% H-UCL 4.414E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

1,2,3.4,6,7,8-HpCDF

General Statistics

Total Number of Observations 63 Number of Distinct Observations 62
Minimum 7.900E-11 Mean 3.8807E-9
Maximum 3.8400E-8 Median 9.270E-10
SD 7.9187E-9 Std. Error of Mean 9.977E-10

Coefficient of Variation ~ N/A Skewness 3.242

Normal GOF Test

Shapiro Wilk Test Statistic 0.495 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.316 Lilliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.5466E-9 95% Adjusted-CLT UCL (Chen-1995) 5.9572E-9
95% Modified-t UCL (Johnson-1978) 5.6145E-9

Gamma GOF Test
A-D Test Statistic 4.422 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.81 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.226 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.118 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.56 k star (bias corrected MLE) 0.544
Theta hat (MLE) 6.9318E-9 Theta star (bias corrected MLE) 7.1367E-9
nu hat (MLE)  70.54 nu star (bias corrected) 68.51
MLE Mean (bias corrected) 3.8807E-9 MLE Sd (bias corrected) 5.2627E-9
Approximate Chi Square Value (0.05) 50.46
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 50.1

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.2690E-9 95% Adjusted Gamma UCL (use when n<50) 5.3071E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00806 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.127 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -23.26 Mean of logged Data  -20.48
Maximum of Logged Data  -17.08 SD of logged Data 1.381

Assuming Lognormal Distribution
95% H-UCL 4.9708E-9 90% Chebyshev (MVUE) UCL 5.4082E-9
95% Chebyshev (MVUE) UCL 6.4036E-9 97.5% Chebyshev (MVUE) UCL 7.7851E-9
99% Chebyshev (MVUE) UCL 1.0499E-8

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 5.5217E-9 95% Jackknife UCL 5.5466E-9
95% Standard Bootstrap UCL 5.4883E-9 95% Bootstrap-t UCL 6.1934E-9
95% Hall's Bootstrap UCL 5.6695E-9 95% Percentile Bootstrap UCL 5.6509E-9
95% BCA Bootstrap UCL 5.8522E-9
90% Chebyshev(Mean, Sd) UCL 6.8737E-9 95% Chebyshev(Mean, Sd) UCL 8.2294E-9
97.5% Chebyshev(Mean, Sd) UCL 1.0111E-8 99% Chebyshev(Mean, Sd) UCL 1.3807E-8
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 8.2294E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

1,2,3.4,7,8,9-HpCDF
General Statistics

Total Number of Observations 63 Number of Distinct Observations 63
Minimum 1.441E-11 Mean 7.122E-10
Maximum 7.9500E-9 Median 1.540E-10
SD 1.5285E-9 Std. Error of Mean 1.926E-10
Coefficient of Variation ~ N/A Skewness 3.58

Normal GOF Test

Shapiro Wilk Test Statistic 0.474 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.324 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.0337E-9 95% Adjusted-CLT UCL (Chen-1995) 1.1217E-9
95% Modified-t UCL (Johnson-1978) 1.0482E-9

Gamma GOF Test
A-D Test Statistic 3.87 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.813 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.2 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.118 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.536 k star (bias corrected MLE) 0.521
Theta hat (MLE) 1.3290E-9 Theta star (bias corrected MLE) 1.3671E-9
nu hat (MLE)  67.52 nu star (bias corrected) 65.64
MLE Mean (bias corrected) 7.122E-10 MLE Sd (bias corrected) 9.867E-10
Approximate Chi Square Value (0.05) 48
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 47.64
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 9.740E-10 95% Adjusted Gamma UCL (use when n<50) 9.812E-10
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.952 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0353 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.122 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -24.96 Mean of logged Data ~ -22.24
Maximum of Logged Data  -18.65 SD of logged Data 1.439
Assuming Lognormal Distribution
95% H-UCL 9.622E-10 90% Chebyshev (MVUE) UCL 1.0361E-9
95% Chebyshev (MVUE) UCL 1.2331E-9 97.5% Chebyshev (MVUE) UCL 1.5066E-9
99% Chebyshev (MVUE) UCL 2.0437E-9
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 1.0289E-9 95% Jackknife UCL 1.0337E-9
95% Standard Bootstrap UCL 1.0330E-9 95% Bootstrap-t UCL 1.2285E-9
95% Hall's Bootstrap UCL 1.0677E-9 95% Percentile Bootstrap UCL 1.0469E-9
95% BCA Bootstrap UCL 1.1499E-9
90% Chebyshev(Mean, Sd) UCL 1.2899E-9 95% Chebyshev(Mean, Sd) UCL 1.5516E-9
97.5% Chebyshev(Mean, Sd) UCL 1.9148E-9 99% Chebyshev(Mean, Sd) UCL 2.6283E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.5516E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

OCDF
General Statistics
Total Number of Observations 63 Number of Distinct Observations 63
Minimum 3.388E-11 Mean 2.9083E-9
Maximum 4.4300E-8 Median 4.707E-10
SD 7.3095E-9 Std. Error of Mean 9.209E-10
Coefficient of Variation ~ N/A Skewness 4.059

Normal GOF Test

Shapiro Wilk Test Statistic 0.43 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.381 Liliefors GOF Test
5% Lilliefors Critical Value 0.112 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.4461E-9 95% Adjusted-CLT UCL (Chen-1995) 4.9263E-9
95% Modified-t UCL (Johnson-1978) 4.5246E-9

Gamma GOF Test
A-D Test Statistic 4.812 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.831 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.206 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.12 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.44 k star (bias corrected MLE) 0.429
Theta hat (MLE) 6.6133E-9 Theta star (bias corrected MLE) 6.7729E-9
nu hat (MLE)  55.41 nu star (bias corrected) 54.11
MLE Mean (bias corrected) 2.9083E-9 MLE Sd (bias corrected) 4.4382E-9
Approximate Chi Square Value (0.05) 38.2
Adjusted Level of Significance 0.0462 Adjusted Chi Square Value 37.89
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.1187E-9 95% Adjusted Gamma UCL (use when n<50) 4.1527E-9
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.951 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0305 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.1 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.112 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -24.11 Mean of logged Data  -21.13
Maximum of Logged Data  -16.93 SD of logged Data 1.58
Assuming Lognormal Distribution
95% H-UCL 3.8941E-9 90% Chebyshev (MVUE) UCL 4.0555E-9
95% Chebyshev (MVUE) UCL 4.8844E-9 97.5% Chebyshev (MVUE) UCL 6.0349E-9
99% Chebyshev (MVUE) UCL 8.2949E-9
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 4.4231E-9 95% Jackknife UCL 4.4461E-9
95% Standard Bootstrap UCL 4.4120E-9 95% Bootstrap-t UCL 5.6958E-9
95% Hall's Bootstrap UCL 4.8613E-9 95% Percentile Bootstrap UCL 4.4710E-9
95% BCA Bootstrap UCL 4.9563E-9
90% Chebyshev(Mean, Sd) UCL 5.6711E-9 95% Chebyshev(Mean, Sd) UCL 6.9225E-9
97.5% Chebyshev(Mean, Sd) UCL 8.6594E-9 99% Chebyshev(Mean, Sd) UCL 1.2071E-8
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 6.9225E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD

User Selected Options
9/25/2013 5:15:00 PM
Unit 2.xIs
Full Precision OFF
Confidence Coefficient  95%

Date/Time of Computation

From File

Number of Bootstrap Operations 2000
Total PCB

General Statistics

Total Number of Observations 12
Minimum 1.0345E-6
Maximum 1.7299E-4
SD 6.0994E-5

Number of Distinct Observations 12
Mean 4.2485E-5
Median 1.4726E-5
Std. Error of Mean 1.7608E-5

Coefficient of Variation ~ N/A Skewness 1472
Normal GOF Test
Shapiro Wilk Test Statistic 0.686
5% Shapiro Wilk Critical Value 0.859
Lilliefors Test Statistic 0.393 Liliefors GOF Test
5% Lilliefors Critical Value 0.256 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 7.4106E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 7.9443E-5
95% Modified-t UCL (Johnson-1978) 7.5353E-5

Gamma GOF Test
A-D Test Statistic 0.726
5% A-D Critical Value 0.783

Anderson-Darling Gamma GOF Test
Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.252 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.258 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.53
Theta hat (MLE) 8.0179E-5
nuhat (MLE) ~ 12.72
MLE Mean (bias corrected) 4.2485E-5

k star (bias corrected MLE) 0.453
Theta star (bias corrected MLE) 9.3794E-5

nu star (bias corrected) 10.87
MLE Sd (bias corrected) 6.3125E-5

Approximate Chi Square Value (0.05) 4.493
Adjusted Level of Significance 0.029 Adjusted Chi Square Value 3.887
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 1.0279E-4 95% Adjusted Gamma UCL (use when n<50) 1.1882E-4
Lognormal GOF Test

Shapiro Wilk Test Statistic 0.89
5% Shapiro Wilk Critical Value 0.859

Shapiro Wilk Lognormal GOF Test
Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.191 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.256 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-13.78
-8.662

Minimum of Logged Data Mean of logged Data  -11.25

Maximum of Logged Data SD of logged Data 1.802
Assuming Lognormal Distribution
95% H-UCL 7.6962E-4
95% Chebyshev (MVUE) UCL 1.7389E-4
99% Chebyshev (MVUE) UCL 3.3278E-4

90% Chebyshev (MVUE) UCL 1.3527E-4
97.5% Chebyshev (MVUE) UCL 2.2749E-4

ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 7.1446E-5

95% Standard Bootstrap UCL 6.9698E-5
95% Hall's Bootstrap UCL 6.4097E-5

95% BCA Bootstrap UCL 7.5790E-5

90% Chebyshev(Mean, Sd) UCL 9.5307E-5
97.5% Chebyshev(Mean, Sd) UCL 1.5244E-4

95% Jackknife UCL 7.4106E-5
95% Bootstrap-t UCL 9.4665E-5
95% Percentile Bootstrap UCL 7.0838E-5

95% Chebyshev(Mean, Sd) UCL 1.1923E-4
99% Chebyshev(Mean, Sd) UCL 2.1768E-4

Suggested UCL to Use

95% Adjusted Gamma UCL 1.1882E-4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Acenaphthene
General Statistics

Total Number of Observations 19 Number of Distinct Observations 19

Minimum 1.6000E-7
Maximum 1.2373E-4
SD 2.7811E-5

Mean 1.1072E-5
Median 5.9100E-7
Std. Error of Mean 6.3804E-6

Coefficient of Variation ~ N/A Skewness 4.09

Normal GOF Test
Shapiro Wilk Test Statistic 0.393
5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.416 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 2.2136E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 2.7964E-5
95% Modified-t UCL (Johnson-1978) 2.3134E-5

Gamma GOF Test
A-D Test Statistic 1.496
5% A-D Critical Value 0.83

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.261 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.213 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.366
Theta hat (MLE) 3.0284E-5
nuhat (MLE)  13.89
MLE Mean (bias corrected) 1.1072E-5

k star (bias corrected MLE) 0.343
Theta star (bias corrected MLE) 3.2283E-5

nu star (bias corrected) 13.03
MLE Sd (bias corrected) 1.8906E-5

Approximate Chi Square Value (0.05) 5915
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 5.499
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.4396E-5 95% Adjusted Gamma UCL (use when n<50) 2.6238E-5
Lognormal GOF Test

Shapiro Wilk Test Statistic 0.86
5% Shapiro Wilk Critical Value 0.901

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.231 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -15.65
Maximum of Logged Data  -8.997

Mean of logged Data  -13.24
SD of logged Data 2.054

Assuming Lognormal Distribution
95% H-UCL 1.2070E-4
95% Chebyshev (MVUE) UCL 3.9212E-5
99% Chebyshev (MVUE) UCL 7.5163E-5

90% Chebyshev (MVUE) UCL 3.0474E-5
97.5% Chebyshev (MVUE) UCL 5.1340E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 2.1567E-5

95% Standard Bootstrap UCL 2.0998E-5
95% Hall's Bootstrap UCL 6.1036E-5

95% BCA Bootstrap UCL 3.1035E-5

90% Chebyshev(Mean, Sd) UCL 3.0213E-5
97.5% Chebyshev(Mean, Sd) UCL 5.0917E-5

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL 7.4556E-5

95% Jackknife UCL 2.2136E-5
95% Bootstrap-t UCL 5.2541E-5
95% Percentile Bootstrap UCL 2.3493E-5

95% Chebyshev(Mean, Sd) UCL 3.8883E-5
99% Chebyshev(Mean, Sd) UCL 7.4556E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full
Montogomery County, RRF
Dickerson, MD
User Selected Options
9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Acenaphthylene
General Statistics
Total Number of Observations 19

Minimum 7.0900E-8

Maximum 1.5000E-5

SD 4.0513E-6
Coefficient of Variation ~ N/A

Normal GOF Test

Data Sets

Number of Distinct Observations 19
Mean 3.8001E-6
Median 5.0400E-6
Std. Error of Mean 9.2944E-7

Skewness 1.056

Shapiro Wilk Test Statistic 0.799 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.245 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 5.4118E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 5.5695E-6
95% Modified-t UCL (Johnson-1978) 5.4493E-6

Gamma GOF Test
A-D Test Statistic 1.714 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.801 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.276 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.21 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
Kkhat (MLE)  0.517
Theta hat (MLE) 7.3543E-6
nuhat (MLE)  19.64
MLE Mean (bias corrected) 3.8001E-6
Adjusted Level of Significance 0.0369
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.3046E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.794

5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.299

5% Lilliefors Critical Value 0.203

k star (bias corrected MLE) 0.47
Theta star (bias corrected MLE) 8.0816E-6
nu star (bias corrected) 17.87
MLE Sd (bias corrected) 5.5417E-6
9.296
8.758

Approximate Chi Square Value (0.05)
Adjusted Chi Square Value

95% Adjusted Gamma UCL (use when n<50) 7.7532E-6

Shapiro Wilk Lognormal GOF Test

Data Not Lognormal at 5% Significance Level

Liliefors Lognormal GOF Test

Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-16.46
-11.11

Minimum of Logged Data
Maximum of Logged Data

Assuming Lognormal Distribution
95% H-UCL 6.3951E-5
95% Chebyshev (MVUE) UCL 2.2556E-5
99% Chebyshev (MVUE) UCL 4.3107E-5

¢ Di

-13.7
2.011

Mean of logged Data
SD of logged Data

90% Chebyshev (MVUE) UCL 1.7561E-5
97.5% Chebyshev (MVUE) UCL 2.9489E-5

Free UCL

Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 5.3289E-6
95% Standard Bootstrap UCL 5.2550E-6
95% Hall's Bootstrap UCL 5.9618E-6
95% BCA Bootstrap UCL 5.5073E-6
90% Chebyshev(Mean, Sd) UCL 6.5884E-6
97.5% Chebyshev(Mean, Sd) UCL 9.6045E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.3048E-5

95% Jackknife UCL 5.4118E-6
95% Bootstrap-t UCL 5.7183E-6
95% Percentile Bootstrap UCL 5.3089E-6

95% Chebyshev(Mean, Sd) UCL 7.8514E-6
99% Chebyshev(Mean, Sd) UCL 1.3048E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Anthracene
General Statistics

Total Number of Observations 19 Number of Distinct Observations 19

Minimum 9.5900E-8
Maximum 7.7742E-6
SD 3.1663E-6

Mean 3.3668E-6
Median 5.1408E-6
Std. Error of Mean 7.2639E-7

Coefficient of Variation ~ N/A Skewness  0.0395
Normal GOF Test

Shapiro Wilk Test Statistic 0.775

5% Shapiro Wilk Critical Value 0.901

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.293 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.6264E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.5686E-6
95% Modified-t UCL (Johnson-1978) 4.6275E-6

Gamma GOF Test
A-D Test Statistic 2118
5% A-D Critical Value 0.796

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.308 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.209 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.572
Theta hat (MLE) 5.8836E-6
nuhat (MLE) ~ 21.74
MLE Mean (bias corrected) 3.3668E-6

k star (bias corrected MLE) 0.517
Theta star (bias corrected MLE) 6.5125E-6
nu star (bias corrected) 19.64
MLE Sd (bias corrected) 4.6825E-6
Approximate Chi Square Value (0.05) 10.59
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 10.01
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 6.2456E-6 95% Adjusted Gamma UCL (use when n<50) 6.6067E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.765
5% Shapiro Wilk Critical Value 0.901

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.317 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -16.16
Maximum of Logged Data  -11.76

Mean of logged Data  -13.69
SD of logged Data 1.865

Assuming Lognormal Distribution
95% H-UCL 3.7694E-5
95% Chebyshev (MVUE) UCL 1.7177E-5
99% Chebyshev (MVUE) UCL 3.2463E-5

90% Chebyshev (MVUE) UCL 1.3462E-5
97.5% Chebyshev (MVUE) UCL 2.2334E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 4.5616E-6
95% Standard Bootstrap UCL 4.5291E-6
95% Hall's Bootstrap UCL 4.4725E-6
95% BCA Bootstrap UCL 4.5350E-6
90% Chebyshev(Mean, Sd) UCL 5.5459E-6
97.5% Chebyshev(Mean, Sd) UCL 7.9031E-6

95% Jackknife UCL 4.6264E-6
95% Bootstrap-t UCL 4.6057E-6
95% Percentile Bootstrap UCL 4.5098E-6

95% Chebyshev(Mean, Sd) UCL 6.5330E-6
99% Chebyshev(Mean, Sd) UCL 1.0594E-5

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.0594E-5
95% Chebyshev(Mean, Sd) UCL 6.5330E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Benzo(a)anthracene
General Statistics
Total Number of Observations 19 Number of Distinct Observations 19
Minimum 1.1100E-8 Mean 2.8013E-6
Maximum 7.4214E-6 Median 1.2400E-6
SD 2.7627E-6 Std. Error of Mean 6.3381E-7
Coefficient of Variation ~ N/A Skewness 0.319
Normal GOF Test
Shapiro Wilk Test Statistic 0.821 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.24 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.9004E-6 95% Adjusted-CLT UCL (Chen-1995) 3.8934E-6
95% Modified-t UCL (Johnson-1978) 3.9081E-6
Gamma GOF Test
A-D Test Statistic 1.019 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.802 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.245 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.21 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.512 k star (bias corrected MLE) 0.466
Theta hat (MLE) 5.4761E-6 Theta star (bias corrected MLE) 6.0131E-6
nu hat (MLE) 19.44 nu star (bias corrected) 17.7
MLE Mean (bias corrected) 2.8013E-6 MLE Sd (bias corrected) 4.1042E-6
Approximate Chi Square Value (0.05) 9.176
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 8.643
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.4042E-6 95% Adjusted Gamma UCL (use when n<50) 5.7380E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.859 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.245 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -18.32 Mean of logged Data  -14.02
Maximum of Logged Data  -11.81 SD of logged Data 2.167
Assuming Lognormal Distribution
95% H-UCL 8.6715E-5 90% Chebyshev (MVUE) UCL 1.7381E-5
95% Chebyshev (MVUE) UCL 2.2461E-5 97.5% Chebyshev (MVUE) UCL 2.9512E-5
99% Chebyshev (MVUE) UCL 4.3363E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 3.8438E-6 95% Jackknife UCL 3.9004E-6
95% Standard Bootstrap UCL 3.8358E-6 95% Bootstrap-t UCL 3.8795E-6
95% Hall's Bootstrap UCL 3.7627E-6 95% Percentile Bootstrap UCL 3.8085E-6
95% BCA Bootstrap UCL 3.8164E-6
90% Chebyshev(Mean, Sd) UCL 4.7027E-6 95% Chebyshev(Mean, Sd) UCL 5.5640E-6
97.5% Chebyshev(Mean, Sd) UCL 6.7594E-6 99% Chebyshev(Mean, Sd) UCL 9.1076E-6
Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL 9.1076E-6
95% Chebyshev(Mean, Sd) UCL 5.56E-06  Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Benzo(a)pyrene
General Statistics

Total Number of Observations 19 Number of Distinct Observations 19

Minimum 6.6700E-9
Maximum 1.0609E-5
SD 3.4192E-6

Mean 3.1148E-6
Median 3.3900E-7
Std. Error of Mean 7.8441E-7

Coefficient of Variation ~ N/A Skewness 0.589

Normal GOF Test
Shapiro Wilk Test Statistic 0.796
5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.318 Lilliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.4750E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.5183E-6
95% Modified-t UCL (Johnson-1978) 4.4927E-6

Gamma GOF Test
A-D Test Statistic 1.628
5% A-D Critical Value 0.81

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.26 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.211 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
Kkhat (MLE)  0.463
Theta hat (MLE) 6.7225E-6
nuhat (MLE)  17.61
MLE Mean (bias corrected) 3.1148E-6

k star (bias corrected MLE) 0.425
Theta star (bias corrected MLE) 7.3243E-6
nu star (bias corrected) 16.16
MLE Sd (bias corrected) 4.7764E-6
Approximate Chi Square Value (0.05) 8.075
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 7.579
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 6.2333E-6 95% Adjusted Gamma UCL (use when n<50) 6.6417E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.842
5% Shapiro Wilk Critical Value 0.901

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.273 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -18.83 Mean of logged Data  -14.07
Maximum of Logged Data  -11.45 SD of logged Data 2.169
Assuming Lognormal Distribution
95% H-UCL 8.3895E-5
95% Chebyshev (MVUE) UCL 2.1611E-5
99% Chebyshev (MVUE) UCL 4.1729E-5

90% Chebyshev (MVUE) UCL 1.6722E-5
97.5% Chebyshev (MVUE) UCL 2.8398E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 4.4050E-6

95% Standard Bootstrap UCL 4.3590E-6
95% Hall's Bootstrap UCL 4.3703E-6

95% BCA Bootstrap UCL 4.4751E-6

90% Chebyshev(Mean, Sd) UCL 5.4680E-6

95% Jackknife UCL 4.4750E-6
95% Bootstrap-t UCL 4.5755E-6
95% Percentile Bootstrap UCL 4.4103E-6

95% Chebyshev(Mean, Sd) UCL 6.5339E-6

97.5% Chebyshev(Mean, Sd) UCL 8.0134E-6 99% Chebyshev(Mean, Sd) UCL 1.0920E-5
Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.0920E-5
95% Chebyshev(Mean, Sd) UCL 6.5339E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Benzo(b)fluoranthene
General Statistics

Total Number of Observations 19 Number of Distinct Observations 19

Minimum 3.5100E-8
Maximum 9.6516E-6
SD 3.0360E-6

Mean 2.9710E-6
Median 9.0100E-7
Std. Error of Mean 6.9650E-7

Coefficient of Variation ~ N/A Skewness 0.611
Normal GOF Test
Shapiro Wilk Test Statistic 0.833
5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.279
5% Lilliefors Critical Value 0.203

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Liliefors GOF Test
Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.1787E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.2209E-6
95% Modified-t UCL (Johnson-1978) 4.1950E-6

Gamma GOF Test
A-D Test Statistic 0.996
5% A-D Critical Value 0.791

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.24 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.208 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.627
Theta hat (MLE) 4.7409E-6
nuhat (MLE) ~ 23.81
MLE Mean (bias corrected) 2.9710E-6

k star (bias corrected MLE) 0.563
Theta star (bias corrected MLE) 5.2789E-6
nu star (bias corrected) 21.39
MLE Sd (bias corrected) 3.9602E-6
Approximate Chi Square Value (0.05) 11.88
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 11.26
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.3486E-6 95% Adjusted Gamma UCL (use when n<50) 5.6417E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.891
5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.254
5% Lilliefors Critical Value 0.203

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -17.17
Maximum of Logged Data  -11.55

Mean of logged Data  -13.71
SD of logged Data 1.745

Assuming Lognormal Distribution
95% H-UCL 2.4451E-5
95% Chebyshev (MVUE) UCL 1.3421E-5
99% Chebyshev (MVUE) UCL 2.5098E-5

90% Chebyshev (MVUE) UCL 1.0583E-5
97.5% Chebyshev (MVUE) UCL 1.7360E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 4.1166E-6
95% Standard Bootstrap UCL 4.0815E-6
95% Hall's Bootstrap UCL 4.1173E-6

95% Jackknife UCL 4.1787E-6
95% Bootstrap-t UCL 4.2102E-6
95% Percentile Bootstrap UCL 4.0958E-6

95% BCA Bootstrap UCL 4.1772E-6
90% Chebyshev(Mean, Sd) UCL 5.0605E-6
97.5% Chebyshev(Mean, Sd) UCL 7.3206E-6

95% Chebyshev(Mean, Sd) UCL 6.0069E-6
99% Chebyshev(Mean, Sd) UCL 9.9011E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 9.9011E-6
95% Chebyshev(Mean, Sd) UCL 6.0069E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Benzo(g,h,))perylene
General Statistics

Total Number of Observations 19 Number of Distinct Observations 19
Minimum 1.5900E-7 Mean 4.5776E-6
Maximum 1.1731E-5 Median 2.6300E-6
SD 3.2817E-6 Std. Error of Mean 7.5288E-7
Coefficient of Variation ~ N/A Skewness 0.436

Normal GOF Test

Shapiro Wilk Test Statistic 0.898 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.25 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.8832E-6 95% Adjusted-CLT UCL (Chen-1995) 5.8964E-6
95% Modified-t UCL (Johnson-1978) 5.8957E-6

Gamma GOF Test
A-D Test Statistic 0.858 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.761 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.24 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.203 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 1.334 k star (bias corrected MLE) 1.158
Theta hat (MLE) 3.4323E-6 Theta star (bias corrected MLE) 3.9524E-6
nu hat (MLE)  50.68 nu star (bias corrected) 44.01
MLE Mean (bias corrected) 4.5776E-6 MLE Sd (bias corrected) 4.2535E-6
Approximate Chi Square Value (0.05) 29.8
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 28.78
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 6.7614E-6 95% Adjusted Gamma UCL (use when n<50) 7.0014E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.823 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.221 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -15.65 Mean of logged Data  -12.71
Maximum of Logged Data  -11.35 SD of logged Data 1173
Assuming Lognormal Distribution
95% H-UCL 1.3217E-5 90% Chebyshev (MVUE) UCL 1.0881E-5
95% Chebyshev (MVUE) UCL 1.3245E-5 97.5% Chebyshev (MVUE) UCL 1.6527E-5
99% Chebyshev (MVUE) UCL 2.2974E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 5.8160E-6 95% Jackknife UCL 5.8832E-6
95% Standard Bootstrap UCL 5.7772E-6 95% Bootstrap-t UCL 6.0672E-6
95% Hall's Bootstrap UCL 5.8509E-6 95% Percentile Bootstrap UCL 5.7720E-6
95% BCA Bootstrap UCL 5.8911E-6
90% Chebyshev(Mean, Sd) UCL 6.8363E-6 95% Chebyshev(Mean, Sd) UCL 7.8593E-6
97.5% Chebyshev(Mean, Sd) UCL 9.2794E-6 99% Chebyshev(Mean, Sd) UCL 1.2069E-5
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 7.8593E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Benzo(k)fluoranthene
General Statistics

Total Number of Observations 19 Number of Distinct Observations 19

Minimum 1.3800E-8
Maximum 9.6516E-6
SD 3.1873E-6

Mean 2.9074E-6
Median 3.4900E-7
Std. Error of Mean 7.3121E-7

Coefficient of Variation ~ N/A Skewness 0.562

Normal GOF Test
Shapiro Wilk Test Statistic 0.807
5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.315 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.1754E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.2109E-6
95% Modified-t UCL (Johnson-1978) 4.1911E-6

Gamma GOF Test
A-D Test Statistic 1.371
5% A-D Critical Value 0.817

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.258 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.212 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.429
Theta hat (MLE) 6.7729E-6
nuhat (MLE) ~ 16.31
MLE Mean (bias corrected) 2.9074E-6

k star (bias corrected MLE) 0.397
Theta star (bias corrected MLE) 7.3312E-6
nu star (bias corrected) 15.07
MLE Sd (bias corrected) 4.6168E-6
Approximate Chi Square Value (0.05) 7.31
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 6.841
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.9936E-6 95% Adjusted Gamma UCL (use when n<50) 6.4046E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.846
5% Shapiro Wilk Critical Value 0.901

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.272 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -18.1
Maximum of Logged Data  -11.55

Mean of logged Data  -14.26
SD of logged Data 2.309

Assuming Lognormal Distribution
95% H-UCL 1.2542E-4
95% Chebyshev (MVUE) UCL 2.3709E-5
99% Chebyshev (MVUE) UCL 4.6137E-5

90% Chebyshev (MVUE) UCL 1.8258E-5
97.5% Chebyshev (MVUE) UCL 3.1275E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 4.1102E-6

95% Standard Bootstrap UCL 4.0636E-6
95% Hall's Bootstrap UCL 4.1195E-6

95% BCA Bootstrap UCL 4.2473E-6

90% Chebyshev(Mean, Sd) UCL 5.1011E-6

95% Jackknife UCL 4.1754E-6
95% Bootstrap-t UCL 4.2672E-6
95% Percentile Bootstrap UCL 4.1092E-6

95% Chebyshev(Mean, Sd) UCL 6.0947E-6

97.5% Chebyshev(Mean, Sd) UCL 7.4738E-6 99% Chebyshev(Mean, Sd) UCL 1.0183E-5
Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.0183E-5
95% Chebyshev(Mean, Sd) UCL 6.0947E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets

Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Chrysene
General Statistics
Total Number of Observations 19

Minimum 4.8200E-8

Maximum 7.5978E-6

SD 2.8595E-6

Number of Distinct Observations 19
Mean 3.0995E-6
Median 1.8900E-6
Std. Error of Mean 6.5603E-7

Coefficient of Variation ~ N/A

Skewness 0.251

Normal GOF Test

Shapiro Wilk Test Statistic 0.836 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.218 Liliefors GOF Test
5% Lilliefors Critical Value 0.203

Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.2371E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.2190E-6
95% Modified-t UCL (Johnson-1978) 4.2434E-6

Gamma GOF Test
A-D Test Statistic 0.999 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.788 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.241 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.208

Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.655
Theta hat (MLE) 4.7291E-6
nuhat (MLE) ~ 24.91
MLE Mean (bias corrected) 3.0995E-6

k star (bias corrected MLE) 0.587
Theta star (bias corrected MLE) 5.2801E-6
22.31

MLE Sd (bias corrected) 4.0454E-6
Approximate Chi Square Value (0.05) 12.57
Adjusted Chi Square Value 11.93

nu star (bias corrected)

Adjusted Level of Significance 0.0369

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 5.5010E-6 95% Adjusted Gamma UCL (use when n<50) 5.7947E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.855 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.243 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203

Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-16.85
-11.79

Minimum of Logged Data Mean of logged Data

SD of logged Data

-13.61
Maximum of Logged Data 1.777
Assuming Lognormal Distribution

95% H-UCL 2.9789E-5

95% Chebyshev (MVUE) UCL 1.5606E-5

99% Chebyshev (MVUE) UCL 2.9268E-5

90% Chebyshev (MVUE) UCL 1.2285E-5
97.5% Chebyshev (MVUE) UCL 2.0215E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 4.1786E-6
95% Standard Bootstrap UCL 4.1273E-6
95% Hall's Bootstrap UCL 4.1732E-6

95% Jackknife UCL 4.2371E-6
95% Bootstrap-t UCL 4.3146E-6
95% Percentile Bootstrap UCL 4.1258E-6

95% BCA Bootstrap UCL 4.2257E-6
90% Chebyshev(Mean, Sd) UCL 5.0676E-6
97.5% Chebyshev(Mean, Sd) UCL 7.1964E-6

95% Chebyshev(Mean, Sd) UCL 5.9590E-6
99% Chebyshev(Mean, Sd) UCL 9.6269E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 9.6269E-6
95% Chebyshev(Mean, Sd) UCL 5.96E-06  Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%
Number of Bootstrap Operations 2000

Dibenzo(a,h)anthracene
General Statistics

Total Number of Observations 19 Number of Distinct Observations 19

Minimum 2.0000E-9
Maximum 1.4742E-5
SD 4.6849E-6

Mean 4.1223E-6
Median 5.1400E-8
Std. Error of Mean 1.0748E-6

Coefficient of Variation ~ N/A Skewness 0.58

Normal GOF Test

Shapiro Wilk Test Statistic 0.755 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.334 Liliefors GOF Test

5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 5.9861E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 6.0429E-6
95% Modified-t UCL (Johnson-1978) 6.0099E-6

Gamma GOF Test
A-D Test Statistic 2.151
5% A-D Critical Value 0.847

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.31 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.216 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  0.291
Theta hat (MLE) 1.4153E-5
nuhat (MLE)  11.07
MLE Mean (bias corrected) 4.1223E-6

k star (bias corrected MLE) 0.28
Theta star (bias corrected MLE) 1.4704E-5
nu star (bias corrected) 10.65
MLE Sd (bias corrected) 7.7854E-6
Approximate Chi Square Value (0.05) 4.354
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 4.007
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.0086E-5 95% Adjusted Gamma UCL (use when n<50) 1.0959E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.802
5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.3
5% Lilliefors Critical Value 0.203

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Liliefors Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -20.03
Maximum of Logged Data  -11.12

Mean of logged Data  -14.78
SD of logged Data 3.162

Assuming Lognormal Distribution
95% H-UCL  0.00656
95% Chebyshev (MVUE) UCL 9.5034E-5
99% Chebyshev (MVUE) UCL 1.9043E-4

90% Chebyshev (MVUE) UCL 7.1849E-5
97.5% Chebyshev (MVUE) UCL 1.2722E-4

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 5.8902E-6
95% Standard Bootstrap UCL 5.8487E-6
95% Hall's Bootstrap UCL 5.9676E-6

95% Jackknife UCL 5.9861E-6
95% Bootstrap-t UCL 6.0876E-6
95% Percentile Bootstrap UCL 5.9192E-6

95% BCA Bootstrap UCL 5.8180E-6
90% Chebyshev(Mean, Sd) UCL 7.3467E-6
97.5% Chebyshev(Mean, Sd) UCL 1.0834E-5

95% Chebyshev(Mean, Sd) UCL 8.8072E-6
99% Chebyshev(Mean, Sd) UCL 1.4816E-5

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.4816E-5
95% Chebyshev(Mean, Sd) UCL 8.8072E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Fluoranthene
General Statistics
Total Number of Observations 19

Minimum 6.9400E-7

Maximum 3.9900E-5

SD 8.6423E-6
Coefficient of Variation ~ N/A

Normal GOF Test

Shapiro Wilk Test Statistic 0.434

5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.386

5% Lilliefors Critical Value 0.203

Il Data Sets

Number of Distinct Observations 19
Mean 5.0624E-6
Median 3.0000E-6
Std. Error of Mean 1.9827E-6

Skewness 4.026

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Liliefors GOF Test

Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 8.5005E-6

Gamma GOF Test
A-D Test Statistic 1.32
5% A-D Critical Value 0.768
K-S Test Statistic 0.231
5% K-S Critical Value 0.204

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.0280E-5
95% Modified-t UCL (Johnson-1978) 8.8057E-6

Anderson-Darling Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

Kolmogrov-Smimoff Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  1.062
Theta hat (MLE) 4.7666E-6
nuhat (MLE)  40.36
MLE Mean (bias corrected) 5.0624E-6

k star (bias corrected MLE) 0.929
Theta star (bias corrected MLE) 5.4466E-6
nu star (bias corrected) 35.32
MLE Sd (bias corrected) 5.2510E-6

Approximate Chi Square Value (0.05) 2272
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 21.84
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.8692E-6 95% Adjusted Gamma UCL (use when n<50) 8.1871E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.147 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -14.18 Mean of logged Data  -12.73
Maximum of Logged Data  -10.13 SD of logged Data 0.918

Assuming Lognormal Distribution
95% H-UCL 7.7153E-6
95% Chebyshev (MVUE) UCL 8.7738E-6
99% Chebyshev (MVUE) UCL 1.4430E-5

90% Chebyshev (MVUE) UCL 7.3992E-6
97.5% Chebyshev (MVUE) UCL 1.0682E-5

Free UCL
Data appear to follow a Di Di at5%

Nonparametric Distribution Free UCLs
95% CLT UCL 8.3236E-6
95% Standard Bootstrap UCL 8.2412E-6
95% Hall's Bootstrap UCL 2.0406E-5
95% BCA Bootstrap UCL 1.0952E-5
90% Chebyshev(Mean, Sd) UCL 1.1010E-5
97.5% Chebyshev(Mean, Sd) UCL 1.7444E-5

Suggested UCL to Use
95% H-UCL 7.7153E-6

Level

95% Jackknife UCL 8.5005E-6
95% Bootstrap-t UCL 1.7619E-5
95% Percentile Bootstrap UCL 8.9208E-6

95% Chebyshev(Mean, Sd) UCL 1.3705E-5
99% Chebyshev(Mean, Sd) UCL 2.4790E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.
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Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

From File
Full Precision
Confidence Coefficient

er of Bootstrap Operations

General Statistics

Total Number of Observations 19 Number of Distinct Observations 19

Minimum 3.9700E-7
Maximum 1.0886E-5
SD 4.1408E-6

Mean 4.8849E-6
Median 4.8600E-6
Std. Error of Mean 9.4996E-7

Coefficient of Variation ~ N/A Skewness 0.194

Normal GOF Test

Shapiro Wilk Test Statistic 0.825 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.274 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 6.5322E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 6.4927E-6
95% Modified-t UCL (Johnson-1978) 6.5393E-6

Gamma GOF Test
A-D Test Statistic 1.348 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.769 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.239 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.204 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  1.001
Theta hat (MLE) 4.8822E-6
nuhat (MLE) ~ 38.02
MLE Mean (bias corrected) 4.8849E-6

k star (bias corrected MLE) 0.878
Theta star (bias corrected MLE) 5.5659E-6
nu star (bias corrected) 33.35
MLE Sd (bias corrected) 5.2143E-6
Approximate Chi Square Value (0.05) 21.15
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 20.3
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.7043E-6 95% Adjusted Gamma UCL (use when n<50) 8.0263E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.841 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.25 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-14.74
-11.43

Minimum of Logged Data -12.81

1.249

Mean of logged Data
Maximum of Logged Data SD of logged Data
Assuming Lognormal Distribution

95% H-UCL 1.4390E-5

95% Chebyshev (MVUE) UCL 1.3668E-5

99% Chebyshev (MVUE) UCL 2.4016E-5

90% Chebyshev (MVUE) UCL 1.1153E-5
97.5% Chebyshev (MVUE) UCL 1.7159E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 6.4475E-6

95% Standard Bootstrap UCL 6.4352E-6
95% Hall's Bootstrap UCL 6.4052E-6

95% BCA Bootstrap UCL 6.4129E-6

90% Chebyshev(Mean, Sd) UCL 7.7348E-6
97.5% Chebyshev(Mean, Sd) UCL 1.0817E-5

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 9.0257E-6

95% Jackknife UCL 6.5322E-6
95% Bootstrap-t UCL 6.5689E-6
95% Percentile Bootstrap UCL 6.4351E-6

95% Chebyshev(Mean, Sd) UCL 9.0257E-6
99% Chebyshev(Mean, Sd) UCL 1.4337E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF

Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Indeno(1,2,3-cd)pyrene
General Statistics
Total Number of Observations 19 Number of Distinct Observations 19
Minimum 4.2500E-8 Mean 3.5767E-6
Maximum 1.0697E-5 Median 3.9500E-7
SD 3.7190E-6 Std. Error of Mean 8.5319E-7
Coefficient of Variation ~ N/A Skewness 0.373

Normal GOF Test

Shapiro Wilk Test Statistic 0.781 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.33 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.0561E-6 95% Adjusted-CLT UCL (Chen-1995) 5.0581E-6
95% Modified-t UCL (Johnson-1978) 5.0683E-6

Gamma GOF Test
A-D Test Statistic 1.815 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.798 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.29 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.209 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
k hat (MLE) 0.548 k star (bias corrected MLE) 0.497
Theta hat (MLE) 6.5234E-6 Theta star (bias corrected MLE) 7.1995E-6
nu hat (MLE)  20.83 nu star (bias corrected) 18.88
MLE Mean (bias corrected) 3.5767E-6 MLE Sd (bias corrected) 5.0744E-6
Approximate Chi Square Value (0.05) 10.03
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 9.467
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 6.7329E-6 95% Adjusted Gamma UCL (use when n<50) 7.1321E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.83 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.286 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -16.97 Mean of logged Data  -13.68
Maximum of Logged Data  -11.45 SD of logged Data 1.871
Assuming Lognormal Distribution
95% H-UCL 3.8707E-5 90% Chebyshev (MVUE) UCL 1.3688E-5
95% Chebyshev (MVUE) UCL 1.7471E-5 97.5% Chebyshev (MVUE) UCL 2.2721E-5
99% Chebyshev (MVUE) UCL 3.3034E-5
ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLT UCL 4.9800E-6 95% Jackknife UCL 5.0561E-6
95% Standard Bootstrap UCL 4.9363E-6 95% Bootstrap-t UCL 5.1031E-6
95% Hall's Bootstrap UCL 4.9193E-6 95% Percentile Bootstrap UCL 4.9536E-6
95% BCA Bootstrap UCL 5.0239E-6
90% Chebyshev(Mean, Sd) UCL 6.1362E-6 95% Chebyshev(Mean, Sd) UCL 7.2956E-6
97.5% Chebyshev(Mean, Sd) UCL 8.9048E-6 99% Chebyshev(Mean, Sd) UCL 1.2066E-5
Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL 1.2066E-5
95% Chebyshev(Mean, Sd) UCL 7.2956E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

2-Methyinaphthalene
General Statistics

Total Number of Observations 19 Number of Distinct Observations 18

Minimum 1.9100E-6
Maximum 1.2323E-5
SD 4.0114E-6

Mean 6.5812E-6
Median 5.8000E-6
Std. Error of Mean 9.2027E-7

Coefficient of Variation ~ N/A Skewness 0.233

Normal GOF Test
Shapiro Wilk Test Statistic 0.848
5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.207 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 8.1770E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 8.1475E-6
95% Modified-t UCL (Johnson-1978) 8.1852E-6

Gamma GOF Test
A-D Test Statistic 1.011
5% A-D Critical Value 0.75

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.22 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.2 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  2.527
Theta hat (MLE) 2.6041E-6
nu hat (MLE)  96.03
MLE Mean (bias corrected) 6.5812E-6

k star (bias corrected MLE) 2.163
Theta star (bias corrected MLE) 3.0422E-6
nu star (bias corrected) 822
MLE Sd (bias corrected) 4.4745E-6
Approximate Chi Square Value (0.05) 62.31
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 60.8
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 8.6824E-6 95% Adjusted Gamma UCL (use when n<50) 8.8985E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.872
5% Shapiro Wilk Critical Value 0.901

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.22 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -13.17 Mean of logged Data  -12.14
Maximum of Logged Data  -11.3 SD of logged Data 0.696
Assuming Lognormal Distribution
95% H-UCL 9.7725E-6
95% Chebyshev (MVUE) UCL 1.1646E-5
99% Chebyshev (MVUE) UCL 1.8003E-5

90% Chebyshev (MVUE) UCL 1.0101E-5
97.5% Chebyshev (MVUE) UCL 1.3791E-5

ic Distribution Free UCL
Data do not follow a Discernible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 8.0949E-6

95% Standard Bootstrap UCL 8.0308E-6
95% Hall's Bootstrap UCL 7.9753E-6

95% BCA Bootstrap UCL 8.0671E-6

90% Chebyshev(Mean, Sd) UCL 9.3420E-6
97.5% Chebyshev(Mean, Sd) UCL 1.2328E-5

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 1.0593E-5

95% Jackknife UCL 8.1770E-6
95% Bootstrap-t UCL 8.2153E-6
95% Percentile Bootstrap UCL 8.1084E-6

95% Chebyshev(Mean, Sd) UCL 1.0593E-5
99% Chebyshev(Mean, Sd) UCL 1.5738E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets
Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
From File  Unit 2.xls

Full Precision OFF

Confidence Coefficient  95%

Number of Bootstrap Operations 2000

Naphthathalene
General Statistics
Total Number of Observations 19 Number of Distinct Observations 19
Minimum 8.2700E-6 Mean 2.0075E-5
Maximum 4.7880E-5 Median 1.3608E-5
SD 1.1842E-5 Std. Error of Mean 2.7168E-6
Coefficient of Variation ~ N/A Skewness 0.878
Normal GOF Test
Shapiro Wilk Test Statistic 0.861 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.234 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.4786E-5 95% Adjusted-CLT UCL (Chen-1995) 2.5128E-5
95% Modified-t UCL (Johnson-1978) 2.4877E-5
Gamma GOF Test
A-D Test Statistic 0.933 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.747 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.209 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.2 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 3.31 k star (bias corrected MLE) 2.822
Theta hat (MLE) 6.0653E-6 Theta star (bias corrected MLE) 7.1130E-6
nu hat (MLE) 125.8 nu star (bias corrected) 107.2
MLE Mean (bias corrected) 2.0075E-5 MLE Sd (bias corrected) 1.1950E-5
Approximate Chi Square Value (0.05) 84.35
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 82.57
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.5525E-5 95% Adjusted Gamma UCL (use when n<50) 2.6074E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.898 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.185 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data appear Lognormal at 5% Significance Level
Data appear i L at 5% Signi Level
Lognormal Statistics
Minimum of Logged Data  -11.7 Mean of logged Data  -10.97
Maximum of Logged Data  -9.947 SD of logged Data 0.574
Assuming Lognormal Distribution
95% H-UCL 2.6762E-5 90% Chebyshev (MVUE) UCL 2.8253E-5
95% Chebyshev (MVUE) UCL 3.1993E-5 97.5% Chebyshev (MVUE) UCL 3.7184E-5
99% Chebyshev (MVUE) UCL 4.7381E-5
ic Distribution Free UCL
Data appear to follow a Di ible Distribution at 5% Signif Level
Nonparametric Distribution Free UCLs
95% CLT UCL 2.4543E-5 95% Jackknife UCL 2.4786E-5
95% Standard Bootstrap UCL 2.4341E-5 95% Bootstrap-t UCL 2.5789E-5
95% Hall's Bootstrap UCL 2.5098E-5 95% Percentile Bootstrap UCL 2.4558E-5
95% BCA Bootstrap UCL 2.4771E-5
90% Chebyshev(Mean, Sd) UCL 2.8225E-5 95% Chebyshev(Mean, Sd) UCL 3.1917E-5
97.5% Chebyshev(Mean, Sd) UCL 3.7041E-5 99% Chebyshev(Mean, Sd) UCL 4.7107E-5
Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 3.1917E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full Data Sets

Montogomery County, RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Phenanthrene
General Statistics
19
Minimum 1.0400E-6
Maximum 6.2800E-5
SD 1.3673E-5
N/A

Total Number of Observations

Coefficient of Variation

Normal GOF Test

Shapiro Wilk Test Statistic 0.484

5% Shapiro Wilk Critical Value 0.901
Lilliefors Test Statistic 0.382

5% Lilliefors Critical Value 0.203

Number of Distinct Observations 19
Mean 8.8732E-6
Median 5.5600E-6
Std. Error of Mean 3.1368E-6

Skewness 3.779

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Liliefors GOF Test
Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.4313E-5

Gamma GOF Test
A-D Test Statistic 1.228
5% A-D Critical Value 0.767
K-S Test Statistic 0.28
5% K-S Critical Value 0.204

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.6939E-5
95% Modified-t UCL (Johnson-1978) 1.4766E-5

Anderson-Darling Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

Kolmogrov-Smimoff Gamma GOF Test

Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat (MLE)  1.099
Theta hat (MLE) 8.0723E-6
nuhat (MLE) ~ 41.77
MLE Mean (bias corrected) 8.8732E-6

k star (bias corrected MLE) 0.961
Theta star (bias corrected MLE) 9.2358E-6
nu star (bias corrected) 36.51
MLE Sd (bias corrected) 9.0527E-6

Approximate Chi Square Value (0.05) 23.68
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 2278
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.3681E-5 95% Adjusted Gamma UCL (use when n<50) 1.4223E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.923 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.199 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -13.78 Mean of logged Data  -12.15
Maximum of Logged Data  -9.676 SD of logged Data 0.96

Assuming Lognormal Distribution
95% H-UCL 1.4926E-5
95% Chebyshev (MVUE) UCL 1.6711E-5
99% Chebyshev (MVUE) UCL 2.7762E-5

90% Chebyshev (MVUE) UCL 1.4026E-5
97.5% Chebyshev (MVUE) UCL 2.0439E-5

Free UCL

Data appear to follow a Di Di at5%

Nonparametric Distribution Free UCLs
95% CLT UCL 1.4033E-5
95% Standard Bootstrap UCL 1.3991E-5
95% Hall's Bootstrap UCL 3.6547E-5
95% BCA Bootstrap UCL 1.7830E-5
90% Chebyshev(Mean, Sd) UCL 1.8284E-5
97.5% Chebyshev(Mean, Sd) UCL 2.8462E-5

Suggested UCL to Use
95% H-UCL 1.4926E-5

Level

95% Jackknife UCL 1.4313E-5
95% Bootstrap-t UCL 3.0400E-5
95% Percentile Bootstrap UCL 1.4872E-5

95% Chebyshev(Mean, Sd) UCL 2.2546E-5
99% Chebyshev(Mean, Sd) UCL 4.0084E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



Appendix B-2. UCL Statistics for Uncensored Full
Montogomery County, RRF
Dickerson, MD
User Selected Options
9/25/2013 5:15:00 PM
Unit 2.xIs
OFF
95%
2000

Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Pyrene
General Statistics
Total Number of Observations 19

Minimum 5.6200E-7

Maximum 3.4200E-5

SD 7.2746E-6
Coefficient of Variation ~ N/A

Normal GOF Test

Data Sets

Number of Distinct Observations 19
Mean 4.9122E-6
Median 3.4776E-6
Std. Error of Mean 1.6689E-6

Skewness 4.005

Shapiro Wilk Test Statistic 0.449 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.901 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic 0.391 Liliefors GOF Test
5% Lilliefors Critical Value 0.203 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 7.8062E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 9.2957E-6
95% Modified-t UCL (Johnson-1978) 8.0618E-6

Gamma GOF Test
A-D Test Statistic 1.284 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.762 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.251 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.203 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  1.311
Theta hat (MLE) 3.7471E-6
nuhat (MLE) ~ 49.81
MLE Mean (bias corrected) 4.9122E-6

k star (bias corrected MLE) 1.139
Theta star (bias corrected MLE) 4.3127E-6
nu star (bias corrected) 43.28
MLE Sd (bias corrected) 4.6027E-6

Approximate Chi Square Value (0.05) 29.2
Adjusted Level of Significance 0.0369 Adjusted Chi Square Value 28.19
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.2820E-6 95% Adjusted Gamma UCL (use when n<50) 7.5430E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.922 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.901 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.179 Liliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.203 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -14.39 Mean of logged Data  -12.65
Maximum of Logged Data  -10.28 SD of logged Data 0.84

Assuming Lognormal Distribution
95% H-UCL 7.3262E-6
95% Chebyshev (MVUE) UCL 8.5223E-6
99% Chebyshev (MVUE) UCL 1.3743E-5

90% Chebyshev (MVUE) UCL 7.2534E-6
97.5% Chebyshev (MVUE) UCL 1.0284E-5

Free UCL

Data appear to follow a Di Di at5%

Nonparametric Distribution Free UCLs
95% CLT UCL 7.6573E-6
95% Standard Bootstrap UCL 7.6060E-6
95% Hall's Bootstrap UCL 1.8569E-5
95% BCA Bootstrap UCL 9.9504E-6
90% Chebyshev(Mean, Sd) UCL 9.9189E-6
97.5% Chebyshev(Mean, Sd) UCL 1.5335E-5

Suggested UCL to Use
95% H-UCL 7.3262E-6

Level

95% Jackknife UCL 7.8062E-6
95% Bootstrap-t UCL 1.4668E-5
95% Percentile Bootstrap UCL 8.1515E-6

95% Chebyshev(Mean, Sd) UCL 1.2187E-5
99% Chebyshev(Mean, Sd) UCL 2.1518E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations

\ppendix B-3. UCL for L Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

Antimony
General Statistics
Total Number of Observations 15
Minimum 5.1408E-6
Maximum 1.0445E-4
SD 3.0391E-5
N/A

Number of Distinct Observations 12
Mean 4.5564E-5
Median 3.4763E-5
Std. Error of Mean 7.8470E-6
1.026

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic 0.847 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.238 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 5.9385E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 6.0692E-5
95% Modified-t UCL (Johnson-1978) 5.9731E-5

Gamma GOF Test
A-D Test Statistic 0.552 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.746 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.168 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.224 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.363 k star (bias corrected MLE) 1.935
Theta hat (MLE) 1.9281E-5 Theta star (bias corrected MLE) 2.3548E-5
nu hat (MLE)  70.89 nu star (bias corrected)  58.05

MLE Mean (bias corrected) 4.5564E-5 MLE Sd (bias corrected) 3.2756E-5
41.53

39.82

Approximate Chi Square Value (0.05)

Adjusted Level of Significance  0.0324 Adjusted Chi Square Value
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 6.3682E-5 95% Adjusted Gamma UCL (use when n<50) 6.6427E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.896 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.197 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-12.18
-9.167

Minimum of Logged Data -10.22

0.754

Mean of logged Data
Maximum of Logged Data SD of logged Data
Assuming Lognormal Distribution

95% H-UCL 7.7985E-5

95% Chebyshev (MVUE) UCL 8.9657E-5

99% Chebyshev (MVUE) UCL 1.4414E-4

90% Chebyshev (MVUE) UCL 7.6415E-5
97.5% Chebyshev (MVUE) UCL 1.0804E-4

Free UCL
at5%

Data appear to follow a Di Level

Nonparametric Distribution Free UCLs
95% CLT UCL 5.8471E-5
95% Standard Bootstrap UCL 5.8018E-5
95% Hall's Bootstrap UCL 5.9978E-5
95% BCA Bootstrap UCL 5.9305E-5
90% Chebyshev(Mean, Sd) UCL 6.9105E-5
97.5% Chebyshev(Mean, Sd) UCL 9.4568E-5

95% Jackknife UCL 5.9385E-5
95% Bootstrap-t UCL 6.3213E-5
95% Percentile Bootstrap UCL 5.8246E-5

95% Chebyshev(Mean, Sd) UCL 7.9768E-5
99% Chebyshev(Mean, Sd) UCL 1.2364E-4

Suggested UCL to Use
95% Adjusted Gamma UCL 6.6427E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

Arsenic
General Statistics
Total Number of Observations 40 Number of Distinct Observations 37
Minimum 6.9804E-6 Mean 3.0845E-5
Maximum 8.9334E-5 Median 2.8476E-5
SD 1.8873E-5 Std. Error of Mean 2.9841E-6
Coefficient of Variation ~ N/A Skewness 1.396
Normal GOF Test
Shapiro Wilk Test Statistic 0.877 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.126 Lilliefors GOF Test
5% Lilliefors Critical Value 0.14 Data appear Normal at 5% Significance Level
Data appear Approxil Normal at 5% Signif Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.5873E-5 95% Adjusted-CLT UCL (Chen-1995) 3.6457E-5
95% Modified-t UCL (Johnson-1978) 3.5983E-5
Gamma GOF Test
A-D Test Statistic 0.322 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.755 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic ~ 0.0917 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.14 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 2.991 k star (bias corrected MLE) 2.783
Theta hat (MLE) 1.0314E-5 Theta star (bias corrected MLE) 1.1084E-5
nu hat (MLE) 239.2 nu star (bias corrected) 222.6
MLE Mean (bias corrected) 3.0845E-5 MLE Sd (bias corrected) 1.8490E-5
Approximate Chi Square Value (0.05) 189.1
Adjusted Level of Significance  0.044 Adjusted Chi Square Value 187.9
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.6315E-5 95% Adjusted Gamma UCL (use when n<50) 3.6538E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.967 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.94 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0925 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.14 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -11.87 Mean of logged Data  -10.56
Maximum of Logged Data  -9.323 SD of logged Data 0.618

Assuming Lognormal Distribution
95% H-UCL 3.8227E-5 90% Chebyshev (MVUE) UCL 4.0912E-5
95% Chebyshev (MVUE) UCL 4.5343E-5 97.5% Chebyshev (MVUE) UCL 5.1493E-5
99% Chebyshev (MVUE) UCL 6.3574E-5

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 3.5753E-5 95% Jackknife UCL 3.5873E-5
95% Standard Bootstrap UCL 3.5755E-5 95% Bootstrap-t UCL 3.6831E-5
95% Hall's Bootstrap UCL 3.6944E-5 95% Percentile Bootstrap UCL 3.6327E-5

95% BCA Bootstrap UCL 3.6557E-5
90% Chebyshev(Mean, Sd) UCL 3.9797E-5 95% Chebyshev(Mean, Sd) UCL 4.3852E-5
97.5% Chebyshev(Mean, Sd) UCL 4.9481E-5 99% Chebyshev(Mean, Sd) UCL 6.0537E-5

Suggested UCL to Use
95% Student's-t UCL 3.5873E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Beryllium
General Statistics
Total Number of Observations 64 Number of Distinct Observations 35
Minimum 1.3104E-6 Mean 5.3457E-6
Maximum 1.2397E-5 Median 3.4372E-6
SD 3.0967E-6 Std. Error of Mean 3.8709E-7
Coefficient of Variation ~ N/A Skewness 1.255
Normal GOF Test
Shapiro Wilk Test Statistic 0.745 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 9.881E-15 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.278 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.9919E-6 95% Adjusted-CLT UCL (Chen-1995) 6.0473E-6
95% Modified-t UCL (Johnson-1978) 6.0020E-6
Gamma GOF Test
A-D Test Statistic 5.429 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.755 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.274 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.112 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 3.757 k star (bias corrected MLE) 3.591
Theta hat (MLE) 1.4228E-6 Theta star (bias corrected MLE) 1.4885E-6
nu hat (MLE) 480.9 nu star (bias corrected) 459.7
MLE Mean (bias corrected) 5.3457E-6 MLE Sd (bias corrected) 2.8208E-6
Approximate Chi Square Value (0.05) 411
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value 409.9
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.9793E-6 95% Adjusted Gamma UCL (use when n<50) 5.9947E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.836 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 1.7924E-9 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.263 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -13.55 Mean of logged Data  -12.28
Maximum of Logged Data  -11.3 SD of logged Data 0.514

Assuming Lognormal Distribution
95% H-UCL 5.9927E-6 90% Chebyshev (MVUE) UCL 6.3730E-6
95% Chebyshev (MVUE) UCL 6.8608E-6 97.5% Chebyshev (MVUE) UCL 7.5377E-6
99% Chebyshev (MVUE) UCL 8.8675E-6

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 5.9824E-6 95% Jackknife UCL 5.9919E-6
95% Standard Bootstrap UCL 5.9584E-6 95% Bootstrap-t UCL 6.0880E-6
95% Hall's Bootstrap UCL 6.0299E-6 95% Percentile Bootstrap UCL 5.9684E-6

95% BCA Bootstrap UCL 5.9978E-6
90% Chebyshev(Mean, Sd) UCL 6.5070E-6 95% Chebyshev(Mean, Sd) UCL 7.0330E-6
97.5% Chebyshev(Mean, Sd) UCL 7.7631E-6 99% Chebyshev(Mean, Sd) UCL 9.1972E-6

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 7.0330E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Cadmium

Total Number of Observations

\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

General Statistics
40
Minimum 4.9014E-6
Maximum 6.8166E-5
SD 1.9175E-5
Coefficient of Variation ~ N/A

Number of Distinct Observations 39
Mean 2.7927E-5
Median 2.5074E-5
Std. Error of Mean 3.0318E-6

Skewness 0.73

Normal GOF Test

Shapiro Wilk Test Statistic 0.891 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.132 Lilliefors GOF Test
5% Lilliefors Critical Value 0.14 Data appear Normal at 5% Significance Level
Data appear App! Normal at 5% Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)

95% Student's-t UCL 3.3036E-5 95% Adjusted-CLT UCL (Chen-1995) 3.3288E-5

95% Modified-t UCL (Johnson-1978) 3.3094E-5

Gamma GOF Test
A-D Test Statistic 0.508 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.759 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.116 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.141 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.042 k star (bias corrected MLE) 1.905

Theta hat (MLE) 1.3678E-5

Theta star (bias corrected MLE) 1.4658E-5

nu hat (MLE)

MLE Mean (bias corrected) 2.7927E-5

Adjusted Level of Significance

163.3 nu star (bias corrected)
Approximate Chi Square Value (0.05)

0.044 Adjusted Chi Square Value

152.4

MLE Sd (bias corrected) 2.0233E-5

124.9
124

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 3.4086E-5 95% Adjusted Gamma UCL (use when n<50) 3.4342E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.938 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.94 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.117 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.14 Data appear Lognormal at 5% Significance Level

Data appear Approxil L at5%

Level

Lognormal Statistics
-12.23
-9.594

Minimum of Logged Data -10.75

0.779

Mean of logged Data
Maximum of Logged Data SD of logged Data
Assuming Lognormal Distribution

95% H-UCL 3.8056E-5

95% Chebyshev (MVUE) UCL 4.5863E-5

99% Chebyshev (MVUE) UCL 6.7806E-5

90% Chebyshev (MVUE) UCL 4.0530E-5
97.5% Chebyshev (MVUE) UCL 5.3266E-5

Free UCL
at5%

Data appear to follow a Di Level

Nonparametric Distribution Free UCLs
95% CLT UCL 3.2914E-5
95% Standard Bootstrap UCL 3.2853E-5
95% Hall's Bootstrap UCL 3.3654E-5
95% BCA Bootstrap UCL 3.3319E-5
90% Chebyshev(Mean, Sd) UCL 3.7023E-5
97.5% Chebyshev(Mean, Sd) UCL 4.6861E-5

95% Jackknife UCL 3.3036E-5
95% Bootstrap-t UCL 3.3657E-5
95% Percentile Bootstrap UCL 3.2979E-5

95% Chebyshev(Mean, Sd) UCL 4.1143E-5
99% Chebyshev(Mean, Sd) UCL 5.8093E-5

Suggested UCL to Use
95% Student's-t UCL 3.3036E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient

Number of Bootstrap Operations

\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

Chromium (total)
General Statistics
Total Number of Observations 58
Minimum 5.7960E-6
Maximum 2.1546E-4
SD 5.4728E-5
N/A

Number of Distinct Observations 58
Mean 7.0727E-5
Median 5.4558E-5
Std. Error of Mean 7.1861E-6
Coefficient of Variation Skewness 0.948
Normal GOF Test

Shapiro Wilk Test Statistic 0.892
5% Shapiro Wilk P Value 2.0340E-5

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
0.154 Lilliefors GOF Test
0.116 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Lilliefors Test Statistic
5% Lilliefors Critical Value

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 8.2743E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 8.3503E-5
95% Modified-t UCL (Johnson-1978) 8.2892E-5

Gamma GOF Test
A-D Test Statistic 0.357 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.768 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic ~ 0.0776 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.119 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.533 k star (bias corrected MLE) 1.465
Theta hat (MLE) 4.6133E-5 Theta star (bias corrected MLE) 4.8268E-5
nu hat (MLE) 177.8 nu star (bias corrected) 170

MLE Mean (bias corrected) 7.0727E-5 MLE Sd (bias corrected) 5.8428E-5
140.8

140.2

Approximate Chi Square Value (0.05)

Adjusted Level of Significance ~ 0.0459 Adjusted Chi Square Value
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 8.5366E-5 95% Adjusted Gamma UCL (use when n<50) 8.5777E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.941 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value ~ 0.0122 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.09 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.116 Data appear Lognormal at 5% Significance Level

Data appear Approxil L at5% Level

Lognormal Statistics
-12.06
-8.443

Minimum of Logged Data -9.917

0.941

Mean of logged Data
Maximum of Logged Data SD of logged Data
Assuming Lognormal Distribution

95% H-UCL 1.0198E-4

95% Chebyshev (MVUE) UCL 1.2368E-4

99% Chebyshev (MVUE) UCL 1.8483E-4

90% Chebyshev (MVUE) UCL 1.0881E-4
97.5% Chebyshev (MVUE) UCL 1.4431E-4

Free UCL
at5%

Data appear to follow a Di Level

Nonparametric Distribution Free UCLs
95% CLT UCL 8.2547E-5
95% Standard Bootstrap UCL 8.2098E-5
95% Hall's Bootstrap UCL 8.3365E-5
95% BCA Bootstrap UCL 8.3350E-5
90% Chebyshev(Mean, Sd) UCL 9.2285E-5
97.5% Chebyshev(Mean, Sd) UCL 1.1560E-4

95% Jackknife UCL 8.2743E-5
95% Bootstrap-t UCL 8.3680E-5
95% Percentile Bootstrap UCL 8.2936E-5

95% Chebyshev(Mean, Sd) UCL 1.0205E-4
99% Chebyshev(Mean, Sd) UCL 1.4223E-4

Suggested UCL to Use
95% Approximate Gamma UCL 8.5366E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
Hexavalent Chromium
General Statistics

Total Number of Observations 3 Number of Distinct Observations 3
Minimum 4.1580E-6 Mean 4.7880E-6
Maximum 5.2920E-6 Median 4.9140E-6
SD 5.7740E-7 Std. Error of Mean 3.3336E-7
Coefficient of Variation ~ N/A Skewness  -0.935

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Cheby UCL can be using the | and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.253 Lilliefors GOF Test
5% Lilliefors Critical Value 0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Nommal Distribution
95% Normal UCL 95% UCLSs (Adjusted for Skewness)
95% Student's-t UCL 5.7614E-6 95% Adjusted-CLT UCL (Chen-1995) 5.1440E-6
95% Modified-t UCL (Johnson-1978) 5.7314E-6

Gamma GOF Test
Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE) 100 k star (bias corrected MLE) ~ N/A

Theta hat (MLE) 4.7863E-8 Theta star (bias corrected MLE)  N/A

nu hat (MLE) 600.2 nu star (bias corrected)  N/A

MLE Mean (bias corrected) N/A MLE Sd (bias corrected)  N/A

Approximate Chi Square Value (0.05) N/A
Adjusted Level of Significance  N/A Adjusted Chi Square Value  N/A

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  N/A 95% Adjusted Gamma UCL (use when n<50)  N/A

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.953 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.266 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -12.39 Mean of logged Data  -12.25
Maximum of Logged Data  -12.15 SD of logged Data 0.124

Assuming Lognomnal Distribution
95% H-UCL 6.1597E-6 90% Chebyshev (MVUE) UCL 5.8109E-6
95% Chebyshev (MVUE) UCL 6.2741E-6 97.5% Chebyshev (MVUE) UCL 6.9170E-6
99% Chebyshev (MVUE) UCL 8.1798E-6

ic Distribution Free UCL
Data appear to follow a Di: ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 5.3363E-6 95% Jackknife UCL 5.7614E-6
95% Standard Bootstrap UCL ~ N/A 95% Bootstrap-t UCL  N/A
95% Hall's Bootstrap UCL ~ N/A 95% Percentile Bootstrap UCL ~ N/A
95% BCA Bootstrap UCL  N/A
90% Chebyshev(Mean, Sd) UCL 5.7881E-6 95% Chebyshev(Mean, Sd) UCL 6.2411E-6
97.5% Chebyshev(Mean, Sd) UCL 6.8699E-6 99% Chebyshev(Mean, Sd) UCL 8.1049E-6

Suggested UCL to Use
95% Student's-t UCL 5.7614E-6
Maximum 5.2920E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

Cobalt
General Statistics
Total Number of Observations 3 Number of Distinct Observations 2
Minimum 1.1443E-5 Mean 1.1559E-5
Maximum 1.1616E-5 Median 1.1616E-5
SD 1.0010E-7 Std. Error of Mean 5.7793E-8
Coefficient of Variation ~ N/A Skewness  -1.732
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Cheby UCL can be using the | and All UCL Options of ProUCL 5.0
Normal GOF Test
Shapiro Wilk Test Statistic 0.75 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.385 Lilliefors GOF Test
5% Lilliefors Critical Value 0.512 Data appear Normal at 5% Significance Level
Data appear Approxil Normal at 5% Signi Level
Assuming Nommal Distribution
95% Normal UCL 95% UCLSs (Adjusted for Skewness)
95% Student's-t UCL 1.1727E-5 95% Adjusted-CLT UCL (Chen-1995) 1.1592E-5
95% Modified-t UCL (Johnson-1978) 1.1718E-5
Gamma GOF Test
Not Enough Data to Perform GOF Test
Gamma Statistics
k hat (MLE) 19933 k star (bias corrected MLE)  N/A
Theta hat (MLE) 5.799E-10 Theta star (bias corrected MLE)  N/A
nu hat (MLE) 119598 nu star (bias corrected)  N/A
MLE Mean (bias corrected) N/A MLE Sd (bias corrected)  N/A
Approximate Chi Square Value (0.05) N/A
Adjusted Level of Significance  N/A Adjusted Chi Square Value  N/A
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  N/A 95% Adjusted Gamma UCL (use when n<50)  N/A

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.75 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.767 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.385 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.512 Data appear Lognormal at 5% Significance Level
Data appear Approxil L at 5% Signif Level

Lognormal Statistics
Minimum of Logged Data  -11.38 Mean of logged Data  -11.37
Maximum of Logged Data  -11.36 SD of logged Data  0.00868

Assuming Lognomnal Distribution
95% H-UCL  N/A 90% Chebyshev (MVUE) UCL 1.1732E-5
95% Chebyshev (MVUE) UCL 1.1811E-5 97.5% Chebyshev (MVUE) UCL 1.1920E-5
99% Chebyshev (MVUE) UCL 1.2135E-5

ic Distribution Free UCL
Data appear to follow a Di: ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 1.1654E-5 95% Jackknife UCL ~ N/A
95% Standard Bootstrap UCL ~ N/A 95% Bootstrap-t UCL  N/A
95% Hall's Bootstrap UCL ~ N/A 95% Percentile Bootstrap UCL ~ N/A
95% BCA Bootstrap UCL  N/A
90% Chebyshev(Mean, Sd) UCL 1.1732E-5 95% Chebyshev(Mean, Sd) UCL 1.1811E-5
97.5% Chebyshev(Mean, Sd) UCL 1.1920E-5 99% Chebyshev(Mean, Sd) UCL 1.2134E-5

Suggested UCL to Use
95% Student's-t UCL 1.1727E-5
Maximum 1.1616E-5 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations

\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

Copper
General Statistics
Total Number of Observations 12
Minimum 2.3814E-5
Maximum 4.4730E-4
SD 1.1821E-4
N/A

Number of Distinct Observations 12
Mean 9.1613E-5
Median 5.1282E-5
Std. Error of Mean 3.4124E-5
2875

Coefficient of Variation Skewness

Normal GOF Test

Shapiro Wilk Test Statistic 0.594 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.859 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.311 Lilliefors GOF Test
5% Lilliefors Critical Value 0.256 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.5290E-4

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.7800E-4
95% Modified-t UCL (Johnson-1978) 1.5762E-4

Gamma GOF Test
A-D Test Statistic 0.88 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.751 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.196 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.251 Detected data appear Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.256 k star (bias corrected MLE) 0.997
Theta hat (MLE) 7.2959E-5 Theta star (bias corrected MLE) 9.1859E-5
nu hat (MLE)  30.14 nu star (bias corrected)  23.94

MLE Mean (bias corrected) 9.1613E-5 MLE Sd (bias corrected) 9.1736E-5
13.8

12.64

Approximate Chi Square Value (0.05)

Adjusted Level of Significance  0.029 Adjusted Chi Square Value
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 1.5890E-4 95% Adjusted Gamma UCL (use when n<50) 1.7351E-4

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.876 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.859 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.189 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-10.65
-7.712

Minimum of Logged Data -9.746

0.893

Mean of logged Data
Maximum of Logged Data SD of logged Data
Assuming Lognormal Distribution

95% H-UCL 1.8179E-4

95% Chebyshev (MVUE) UCL 1.8312E-4

99% Chebyshev (MVUE) UCL 3.1084E-4

90% Chebyshev (MVUE) UCL 1.5208E-4
97.5% Chebyshev (MVUE) UCL 2.2621E-4

Free UCL
at5%

Data appear to follow a Di Level

Nonparametric Distribution Free UCLs
95% CLT UCL 1.4774E-4
95% Standard Bootstrap UCL 1.4544E-4
95% Hall's Bootstrap UCL 3.3910E-4
95% BCA Bootstrap UCL 1.8087E-4
90% Chebyshev(Mean, Sd) UCL 1.9399E-4
97.5% Chebyshev(Mean, Sd) UCL 3.0472E-4

95% Jackknife UCL 1.5290E-4
95% Bootstrap-t UCL 2.6885E-4
95% Percentile Bootstrap UCL 1.5597E-4

95% Chebyshev(Mean, Sd) UCL 2.4036E-4
99% Chebyshev(Mean, Sd) UCL 4.3115E-4

Suggested UCL to Use
95% Adjusted Gamma UCL 1.7351E-4
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Lead
General Statistics
Total Number of Observations 40 Number of Distinct Observations 36
Minimum 2.3233E-5 Mean 4.2427E-4
Maximum  0.00135 Median 3.9060E-4
SD 3.2796E-4 Std. Error of Mean 5.1856E-5
Coefficient of Variation 0.773 Skewness 0.811

Normal GOF Test

Shapiro Wilk Test Statistic 0.916 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.164 Lilliefors GOF Test
5% Lilliefors Critical Value 0.14 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.1164E-4 95% Adjusted-CLT UCL (Chen-1995) 5.1667E-4
95% Modified-t UCL (Johnson-1978) 5.1275E-4

Gamma GOF Test
A-D Test Statistic 0.755 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.772 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.151 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.143 Data Not Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.278 k star (bias corrected MLE) 1.199
Theta hat (MLE) 3.3206E-4 Theta star (bias corrected MLE) 3.5399E-4
nu hat (MLE) 102.2 nu star (bias corrected) ~ 95.88
MLE Mean (bias corrected) 4.2427E-4 MLE Sd (bias corrected) 3.8754E-4

Approximate Chi Square Value (0.05)  74.3
Adjusted Level of Significance  0.044 Adjusted Chi Square Value ~ 73.59

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 5.4753E-4 95% Adjusted Gamma UCL (use when n<50) 5.5283E-4

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.893 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.94 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.204 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.14 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -10.67 Mean of logged Data  -8.205
Maximum of Logged Data  -6.609 SD of logged Data 1.119

Assuming Lognormal Distribution
95% H-UCL 8.0675E-4 90% Chebyshev (MVUE) UCL 8.1568E-4
95% Chebyshev (MVUE) UCL 9.5929E-4 97.5% Chebyshev (MVUE) UCL  0.00116
99% Chebyshev (MVUE) UCL  0.00155

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 5.0957E-4 95% Jackknife UCL 5.1164E-4
95% Standard Bootstrap UCL 5.0800E-4 95% Bootstrap-t UCL 5.1867E-4
95% Hall's Bootstrap UCL 5.1836E-4 95% Percentile Bootstrap UCL 5.0990E-4
95% BCA Bootstrap UCL 5.2074E-4
90% Chebyshev(Mean, Sd) UCL 5.7984E-4 95% Chebyshev(Mean, Sd) UCL 6.5030E-4
97.5% Chebyshev(Mean, Sd) UCL 7.4811E-4 99% Chebyshev(Mean, Sd) UCL 9.4023E-4
Suggested UCL to Use

95% Adjusted Gamma UCL 5.5283E-4
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

Manganese
General Statistics
Total Number of Observations 3 Number of Distinct Observations 3
Minimum 1.2978E-5 Mean 3.9816E-5
Maximum 9.2862E-5 Median 1.3608E-5
SD 4.5940E-5 Std. Error of Mean 2.6524E-5
Coefficient of Variation ~ N/A Skewness 1.732
Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Cheby UCL can be using the | and All UCL Options of ProUCL 5.0
Normal GOF Test
Shapiro Wilk Test Statistic 0.756 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.382 Lilliefors GOF Test
5% Lilliefors Critical Value 0.512 Data appear Normal at 5% Significance Level
Data appear Approxil Normal at 5% Signi Level
Assuming Nommal Distribution
95% Normal UCL 95% UCLSs (Adjusted for Skewness)
95% Student's-t UCL 1.1726E-4 95% Adjusted-CLT UCL (Chen-1995) 1.1178E-4
95% Modified-t UCL (Johnson-1978) 1.2168E-4
Gamma GOF Test
Not Enough Data to Perform GOF Test
Gamma Statistics
k hat (MLE) 1.253 k star (bias corrected MLE)  N/A
Theta hat (MLE) 3.1767E-5 Theta star (bias corrected MLE)  N/A
nu hat (MLE) 7.52 nu star (bias corrected)  N/A
MLE Mean (bias corrected) N/A MLE Sd (bias corrected)  N/A
Approximate Chi Square Value (0.05) N/A
Adjusted Level of Significance  N/A Adjusted Chi Square Value  N/A
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  N/A 95% Adjusted Gamma UCL (use when n<50)  N/A

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.768 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.378 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -11.25 Mean of logged Data  -10.58
Maximum of Logged Data  -9.284 SD of logged Data 1.123

Assuming Lognomnal Distribution
95% H-UCL 5.404 90% Chebyshev (MVUE) UCL 1.0029E-4
95% Chebyshev (MVUE) UCL 1.2884E-4 97.5% Chebyshev (MVUE) UCL 1.6847E-4
99% Chebyshev (MVUE) UCL 2.4632E-4

ic Distribution Free UCL
Data appear to follow a Di: ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 8.3443E-5 95% Jackknife UCL 1.1726E-4
95% Standard Bootstrap UCL ~ N/A 95% Bootstrap-t UCL  N/A
95% Hall's Bootstrap UCL ~ N/A 95% Percentile Bootstrap UCL ~ N/A
95% BCA Bootstrap UCL  N/A
90% Chebyshev(Mean, Sd) UCL 1.1939E-4 95% Chebyshev(Mean, Sd) UCL 1.5543E-4
97.5% Chebyshev(Mean, Sd) UCL 2.0546E-4 99% Chebyshev(Mean, Sd) UCL 3.0372E-4

Suggested UCL to Use
95% Student's-t UCL 1.1726E-4
Maximum 9.2862E-5 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
Unit 3.xls
OFF
95%

2000

From File

Full Precision

Confidence Coefficient

Number of Bootstrap Operations
Mercury

Total Number of Observations

Minimum 3.9990E-5

General Statistics

67 Number of Distinct Observations

65

Mean 4.2348E-4

Maximum  0.00166 Median 2.5200E-4
SD 3.8944E-4 Std. Error of Mean 4.7578E-5
Coefficient of Variation 0.92 Skewness 1.607

Shapiro Wilk Test Statistic

5% Shapiro Wilk P Value 1.995E-12

Lilliefors Test Statistic
5% Lilliefors Critical Value

Normal GOF Test

0.797 Shapiro Wilk GOF Test

Data Not Normal at 5% Significance Level
Lilliefors GOF Test

Data Not Normal at 5% Significance Level

0.201
0.108

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL

95% Student's-t UCL 5.0285E-4

Gamma GOF Test
A-D Test Statistic 0.968 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.77 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.14 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.111 Data Not Gamma Distributed at 5% Significance Level

95% UCLs (Adjusted for Skewness)

95% Adjusted-CLT UCL (Chen-1995) 5.1172E-4

95% Modified-t UCL (Johnson-1978) 5.0441E-4

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.468 k star (bias corrected MLE) 1412
Theta hat (MLE) 2.8844E-4 Theta star (bias corrected MLE) 2.9984E-4
nu hat (MLE) 196.7 nu star (bias corrected) 189.3
MLE Mean (bias corrected) 4.2348E-4 MLE Sd (bias corrected) 3.5633E-4
Approximate Chi Square Value (0.05) 158.4
Adjusted Level of Significance  0.0464 Adjusted Chi Square Value 157.8

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 5.0587E-4

Lognormal GOF Test

95% Adjusted Gamma UCL (use when n<50) 5.0785E-4

Shapiro Wilk Test Statistic 0.972 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.325 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0871 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.108 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-10.13
-6.399

Minimum of Logged Data -8.145

0.893

Mean of logged Data
Maximum of Logged Data SD of logged Data
Assuming Lognormal Distribution

95% H-UCL 5.4960E-4

95% Chebyshev (MVUE) UCL 6.6412E-4

99% Chebyshev (MVUE) UCL 9.6592E-4

90% Chebyshev (MVUE) UCL 5.9077E-4
97.5% Chebyshev (MVUE) UCL 7.6593E-4

ic Distribution Free UCL
Data appear to follow a Di ible Di at5%

Level

Nonparametric Distribution Free UCLs
95% CLT UCL 5.0173E-4
95% Standard Bootstrap UCL 5.0323E-4
95% Hall's Bootstrap UCL 5.0819E-4
95% BCA Bootstrap UCL 5.0903E-4
90% Chebyshev(Mean, Sd) UCL 5.6621E-4
97.5% Chebyshev(Mean, Sd) UCL 7.2060E-4

95% Jackknife UCL 5.0285E-4
95% Bootstrap-t UCL 5.1438E-4
95% Percentile Bootstrap UCL 5.0175E-4

95% Chebyshev(Mean, Sd) UCL 6.3086E-4
99% Chebyshev(Mean, Sd) UCL 8.9687E-4

Suggested UCL to Use
95% H-UCL 5.4960E-4
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

Nickel
General Statistics
Total Number of Observations 40 Number of Distinct Observations 40
Minimum 6.5016E-6 Mean 7.6740E-5
Maximum 3.2587E-4 Median 5.4054E-5
SD 6.8951E-5 Std. Error of Mean 1.0902E-5
Coefficient of Variation ~ N/A Skewness 2113

Normal GOF Test

Shapiro Wilk Test Statistic 0.773 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.94 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.217 Lilliefors GOF Test
5% Lilliefors Critical Value 0.14 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 9.5109E-5 95% Adjusted-CLT UCL (Chen-1995) 9.8564E-5
95% Modified-t UCL (Johnson-1978) 9.5716E-5

Gamma GOF Test
A-D Test Statistic 0513 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.763 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.117 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.142 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.695 k star (bias corrected MLE) 1.585
Theta hat (MLE) 4.5275E-5 Theta star (bias corrected MLE) 4.8431E-5
nu hat (MLE) 135.6 nu star (bias corrected) 126.8
MLE Mean (bias corrected) 7.6740E-5 MLE Sd (bias corrected) 6.0964E-5

Approximate Chi Square Value (0.05) 101.8
Adjusted Level of Significance  0.044 Adjusted Chi Square Value 100.9

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 9.5597E-5 95% Adjusted Gamma UCL (use when n<50) 9.6392E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.987 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.94 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0815 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.14 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -11.94 Mean of logged Data  -9.798
Maximum of Logged Data  -8.029 SD of logged Data 0.83

Assuming Lognormal Distribution
95% H-UCL 1.0535E-4 90% Chebyshev (MVUE) UCL 1.1175E-4
95% Chebyshev (MVUE) UCL 1.2725E-4 97.5% Chebyshev (MVUE) UCL 1.4877E-4
99% Chebyshev (MVUE) UCL 1.9104E-4

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 9.4673E-5 95% Jackknife UCL 9.5109E-5
95% Standard Bootstrap UCL 9.4674E-5 95% Bootstrap-t UCL 1.0237E-4
95% Hall's Bootstrap UCL 1.0464E-4 95% Percentile Bootstrap UCL 9.6539E-5

95% BCA Bootstrap UCL 9.8187E-5
90% Chebyshev(Mean, Sd) UCL 1.0945E-4 95% Chebyshev(Mean, Sd) UCL 1.2426E-4
97.5% Chebyshev(Mean, Sd) UCL 1.4482E-4 99% Chebyshev(Mean, Sd) UCL 1.8522E-4

Suggested UCL to Use
95% Adjusted Gamma UCL 9.6392E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Selenium

Total Number of Observations

\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

General Statistics
12
Minimum 9.2862E-6
Maximum 1.1000E-4

SD 3.3007E-5

Coefficient of Variation ~ N/A

Number of Distinct Observations 12
Mean 5.3262E-5
Median 4.0817E-5
Std. Error of Mean 9.5284E-6

Skewness 0.803

Normal GOF Test

Shapiro Wilk Test Statistic 0.865 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.859 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.251 Lilliefors GOF Test
5% Lilliefors Critical Value 0.256 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 7.0374E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 7.1294E-5
95% Modified-t UCL (Johnson-1978) 7.0742E-5

Gamma GOF Test
A-D Test Statistic 0.451 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.74 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.17 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.248 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 2.69 k star (bias corrected MLE) 2.073
Theta hat (MLE) 1.9798E-5 Theta star (bias corrected MLE) 2.5690E-5
nu hat (MLE)  64.57 nu star (bias corrected)  49.76

MLE Mean (bias corrected) 5.3262E-5 MLE Sd (bias corrected) 3.6990E-5
34.56

32.64

Approximate Chi Square Value (0.05)

Adjusted Level of Significance  0.029 Adjusted Chi Square Value
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.6679E-5 95% Adjusted Gamma UCL (use when n<50) 8.1199E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.92 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.859 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.185 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.256 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-11.59
-9.115

Minimum of Logged Data -10.04

0.7

Mean of logged Data
Maximum of Logged Data SD of logged Data
Assuming Lognormal Distribution

95% H-UCL 9.2974E-5

95% Chebyshev (MVUE) UCL 1.0457E-4

99% Chebyshev (MVUE) UCL 1.6875E-4

90% Chebyshev (MVUE) UCL 8.8972E-5
97.5% Chebyshev (MVUE) UCL 1.2622E-4

Free UCL
at5%

Data appear to follow a Di Level

Nonparametric Distribution Free UCLs
95% CLT UCL 6.8935E-5
95% Standard Bootstrap UCL 6.8364E-5
95% Hall's Bootstrap UCL 6.8624E-5
95% BCA Bootstrap UCL 7.0612E-5
90% Chebyshev(Mean, Sd) UCL 8.1847E-5
97.5% Chebyshev(Mean, Sd) UCL 1.1277E-4

95% Jackknife UCL 7.0374E-5
95% Bootstrap-t UCL 7.3461E-5
95% Percentile Bootstrap UCL 6.8893E-5

95% Chebyshev(Mean, Sd) UCL 9.4796E-5
99% Chebyshev(Mean, Sd) UCL 1.4807E-4

Suggested UCL to Use
95% Student's-t UCL 7.0374E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
Zinc
General Statistics

Total Number of Observations 3 Number of Distinct Observations 3
Minimum 2.4696E-4 Mean 3.7926E-4
Maximum 5.7960E-4 Median 3.1122E-4
SD 1.7645E-4 Std. Error of Mean 1.0187E-4
Coefficient of Variation 0.465 Skewness 1.477

Note: Sample size is small (e.g., <10), if data are collected using ISM approach, you should use
guidance provided in ITRC Tech Reg Guide on ISM (ITRC, 2012) to compute statistics of interest.
For example, you may want to use Chebyshev UCL to estimate EPC (ITRC, 2012).
Cheby UCL can be using the | and All UCL Options of ProUCL 5.0

Normal GOF Test

Shapiro Wilk Test Statistic 0.888 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.317 Lilliefors GOF Test
5% Lilliefors Critical Value 0.512 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

Assuming Nommal Distribution
95% Normal UCL 95% UCLSs (Adjusted for Skewness)
95% Student's-t UCL 6.7673E-4 95% Adjusted-CLT UCL (Chen-1995) 6.3966E-4
95% Modified-t UCL (Johnson-1978) 6.9121E-4

Gamma GOF Test
Not Enough Data to Perform GOF Test

Gamma Statistics

k hat (MLE) 7.567 k star (bias corrected MLE)  N/A

Theta hat (MLE) 5.0124E-5 Theta star (bias corrected MLE)  N/A

nuhat (MLE) 454 nu star (bias corrected)  N/A

MLE Mean (bias corrected) N/A MLE Sd (bias corrected)  N/A
Approximate Chi Square Value (0.05) N/A

Adjusted Level of Significance  N/A Adjusted Chi Square Value  N/A

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  N/A 95% Adjusted Gamma UCL (use when n<50)  N/A

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.935 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.767 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.283 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.512 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -8.306 Mean of logged Data  -7.945
Maximum of Logged Data  -7.453 SD of logged Data 0.441

Assuming Lognomnal Distribution
95% H-UCL  0.00233 90% Chebyshev (MVUE) UCL 6.5984E-4
95% Chebyshev (MVUE) UCL 7.8756E-4 97.5% Chebyshev (MVUE) UCL 9.6483E-4
99% Chebyshev (MVUE) UCL  0.00131

ic Distribution Free UCL
Data appear to follow a Di: ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 5.4683E-4 95% Jackknife UCL 6.7673E-4
95% Standard Bootstrap UCL ~ N/A 95% Bootstrap-t UCL  N/A
95% Hall's Bootstrap UCL ~ N/A 95% Percentile Bootstrap UCL ~ N/A
95% BCA Bootstrap UCL  N/A
90% Chebyshev(Mean, Sd) UCL 6.8488E-4 95% Chebyshev(Mean, Sd) UCL 8.2331E-4
97.5% Chebyshev(Mean, Sd) UCL  0.00102 99% Chebyshev(Mean, Sd) UCL  0.00139

Suggested UCL to Use
95% Student's-t UCL 6.7673E-4
Maximum 5.7960E-4 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

Hydrogen Chloride
General Statistics
Total Number of Observations 38 Number of Distinct Observations 35
Minimum 0.266 Mean 0.578
Maximum 1.153 Median 0.518
SD 0.226 Std. Error of Mean  0.0366
Coefficient of Variation 0.391 Skewness 0.812
Normal GOF Test
Shapiro Wilk Test Statistic 0.926 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.938 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.162 Lilliefors GOF Test
5% Lilliefors Critical Value 0.144 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 0.64 95% Adjusted-CLT UCL (Chen-1995) 0.644
95% Modified-t UCL (Johnson-1978) 0.641
Gamma GOF Test
A-D Test Statistic 0.422 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.75 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.114 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.143 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 7.135 k star (bias corrected MLE) 6.589
Theta hat (MLE)  0.081 Theta star (bias corrected MLE)  0.0878
nu hat (MLE) 542.2 nu star (bias corrected) 500.8
MLE Mean (bias corrected) 0.578 MLE Sd (bias corrected) 0.225
Approximate Chi Square Value (0.05) 449.9
Adjusted Level of Significance  0.0434 Adjusted Chi Square Value 447.9
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 0.644 95% Adjusted Gamma UCL (use when n<50) 0.646
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.968 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.938 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0916 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.144 Data appear Lognormal at 5% Significance Level
Data appear Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -1.325 Mean of logged Data  -0.62
Maximum of Logged Data 0.142 SD of logged Data 0.384
Assuming Lognormal Distribution
95% H-UCL  0.651 90% Chebyshev (MVUE) UCL  0.689
95% Chebyshev (MVUE) UCL 0.74 97.5% Chebyshev (MVUE) UCL 0.809
99% Chebyshev (MVUE) UCL  0.947
ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signi Level
Nonparametric Distribution Free UCLs
95% CLT UCL 0.638 95% Jackknife UCL 0.64
95% Standard Bootstrap UCL 0.638 95% Bootstrap-t UCL 0.645
95% Hall's Bootstrap UCL 0.641 95% Percentile Bootstrap UCL 0.638
95% BCA Bootstrap UCL 0.644
90% Chebyshev(Mean, Sd) UCL 0.688 95% Chebyshev(Mean, Sd) UCL 0.738
97.5% Chebyshev(Mean, Sd) UCL 0.807 99% Chebyshev(Mean, Sd) UCL 0.943

Suggested UCL to Use
95% Adjusted Gamma UCL 0.646

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
Unit 3.xls
OFF
95%

Number of Bootstrap Operations 2000
Hydrogen Fluoride (as Total Fluoride)

From File
Full Precision
Confidence Coefficient

General Statistics

Total Number of Observations 36 Number of Distinct Observations 29
Minimum  0.00488 Mean  0.0103
Maximum  0.0718 Median  0.00517
SD  0.012 Std. Error of Mean  0.00201
Coefficient of Variation 1172 Skewness 4.085
Normal GOF Test
Shapiro Wilk Test Statistic 0.484 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.327 Lilliefors GOF Test
5% Lilliefors Critical Value 0.148 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL ~ 0.0137 95% Adjusted-CLT UCL (Chen-1995)  0.015
95% Modified-t UCL (Johnson-1978)  0.0139
Gamma GOF Test
A-D Test Statistic 5.353 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.762 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.373 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.149 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.821 k star (bias corrected MLE) 1.688
Theta hat (MLE)  0.00564 Theta star (bias corrected MLE)  0.00609
nu hat (MLE) 131.1 nu star (bias corrected) 121.5
MLE Mean (bias corrected)  0.0103 MLE Sd (bias corrected)  0.00791
Approximate Chi Square Value (0.05)  97.06
Adjusted Level of Significance  0.0428 Adjusted Chi Square Value  96.07
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  0.0129 95% Adjusted Gamma UCL (use when n<50)  0.013
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.677 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.373 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.148 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -5.323 Mean of logged Data  -4.877
Maximum of Logged Data  -2.634 SD of logged Data 0.668
Assuming Lognormal Distribution
95% H-UCL  0.012 90% Chebyshev (MVUE) UCL ~ 0.0129
95% Chebyshev (MVUE) UCL  0.0144 97.5% Chebyshev (MVUE) UCL  0.0166
99% Chebyshev (MVUE) UCL  0.0208
ic Di Free UCL
Data do not follow a Discemible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLTUCL  0.0136 95% Jackknife UCL ~ 0.0137
95% Standard Bootstrap UCL ~ 0.0135 95% Bootstrap-t UCL ~ 0.017
95% Hall's Bootstrap UCL ~ 0.0264 95% Percentile Bootstrap UCL ~ 0.0138
95% BCA Bootstrap UCL  0.0153
90% Chebyshev(Mean, Sd) UCL ~ 0.0163 95% Chebyshev(Mean, Sd) UCL ~ 0.019
97.5% Chebyshev(Mean, Sd) UCL  0.0228 99% Chebyshev(Mean, Sd) UCL  0.0302

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

0.019

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

User Selected Options

Date/Time of Computation  9/25/2013 5:22:51 PM

From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
Sulfuric Acid
General Statistics
Total Number of Observations 36 Number of Distinct Observations 36
Minimum  0.00161 Mean  0.0329
Maximum 0.164 Median  0.00622
SD  0.0476 Std. Error of Mean  0.00794
Coefficient of Variation 1.449 Skewness 1.557
Normal GOF Test
Shapiro Wilk Test Statistic 0.669 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.35 Lilliefors GOF Test
5% Lilliefors Critical Value 0.148 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL  0.0463 95% Adjusted-CLT UCL (Chen-1995)  0.0481
95% Modified-t UCL (Johnson-1978)  0.0466
Gamma GOF Test
A-D Test Statistic 3.349 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.804 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.279 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.154 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.589 k star (bias corrected MLE) 0.558
Theta hat (MLE)  0.0558 Theta star (bias corrected MLE)  0.0589
nu hat (MLE)  42.38 nu star (bias corrected)  40.19
MLE Mean (bias corrected) ~ 0.0329 MLE Sd (bias corrected) ~ 0.044
Approximate Chi Square Value (0.05)  26.66
Adjusted Level of Significance  0.0428 Adjusted Chi Square Value  26.16
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50))  0.0496 95% Adjusted Gamma UCL (use when n<50)  0.0505
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.852 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.935 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.196 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.148 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -6.43 Mean of logged Data  -4.468
Maximum of Logged Data  -1.805 SD of logged Data 1.447
Assuming Lognormal Distribution
95% H-UCL  0.067 90% Chebyshev (MVUE) UCL  0.0594
95% Chebyshev (MVUE) UCL  0.0724 97.5% Chebyshev (MVUE) UCL  0.0903
99% Chebyshev (MVUE) UCL  0.126
ic Di Free UCL
Data do not follow a Discemible Distribution (0.05)
Nonparametric Distribution Free UCLs
95% CLTUCL  0.0459 95% Jackknife UCL ~ 0.0463
95% Standard Bootstrap UCL ~ 0.0458 95% Bootstrap-t UCL  0.0503
95% Hall's Bootstrap UCL ~ 0.0476 95% Percentile Bootstrap UCL ~ 0.0468
95% BCA Bootstrap UCL ~ 0.0485
90% Chebyshev(Mean, Sd) UCL  0.0567 95% Chebyshev(Mean, Sd) UCL ~ 0.0675
97.5% Chebyshev(Mean, Sd) UCL  0.0824 99% Chebyshev(Mean, Sd) UCL 0.112

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL

0.0675

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
2,3,7,8-TCDD
General Statistics

Total Number of Observations 64 Number of Distinct Observations 62

Minimum 1.116E-11 Mean 7.642E-11
Maximum 6.260E-10 Median 4.040E-11
SD 1.083E-10 Std. Error of Mean 1.354E-11

Coefficient of Variation ~ N/A Skewness 3.614

Normal GOF Test

Shapiro Wilk Test Statistic 0.539 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.283 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 9.902E-11 95% Adjusted-CLT UCL (Chen-1995) 1.052E-10
95% Modified-t UCL (Johnson-1978) 1.000E-10

Gamma GOF Test
A-D Test Statistic 3.884 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.775 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.181 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.232 k star (bias corrected MLE) 1.185
Theta hat (MLE) 6.203E-11 Theta star (bias corrected MLE) 6.451E-11
nu hat (MLE) 157.7 nu star (bias corrected) 151.6
MLE Mean (bias corrected) 7.642E-11 MLE Sd (bias corrected) 7.021E-11

Approximate Chi Square Value (0.05) 124.2
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value 123.6

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 9.332E-11 95% Adjusted Gamma UCL (use when n<50) 9.375E-11

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.926 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 8.2349E-4 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.118 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -25.22 Mean of logged Data  -23.75

Maximum of Logged Data  -21.19 SD of logged Data 0.844

Assuming Lognormal Distribution

95% H-UCL 8.662E-11 90% Chebyshev (MVUE) UCL 9.323E-11
95% Chebyshev (MVUE) UCL 1.044E-10 97.5% Chebyshev (MVUE) UCL 1.199E-10
99% Chebyshev (MVUE) UCL 1.505E-10

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 9.869E-11 95% Jackknife UCL 9.902E-11
95% Standard Bootstrap UCL 9.830E-11 95% Bootstrap-t UCL 1.158E-10
95% Hall's Bootstrap UCL 1.204E-10 95% Percentile Bootstrap UCL 1.001E-10

95% BCA Bootstrap UCL 1.064E-10
90% Chebyshev(Mean, Sd) UCL 1.170E-10 95% Chebyshev(Mean, Sd) UCL 1.354E-10
97.5% Chebyshev(Mean, Sd) UCL 1.610E-10 99% Chebyshev(Mean, Sd) UCL 2.111E-10

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.354E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

1,2,3,7,8-PeCDD
General Statistics
Total Number of Observations 64 Number of Distinct Observations 62
Minimum 2.275E-11 Mean 2.047E-10
Maximum 1.9800E-9 Median 1.026E-10
SD 3.402E-10 Std. Error of Mean 4.252E-11
Coefficient of Variation ~ N/A Skewness 4.136
Normal GOF Test
Shapiro Wilk Test Statistic 0.462 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.313 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.757E-10 95% Adjusted-CLT UCL (Chen-1995) 2.982E-10
95% Modified-t UCL (Johnson-1978) 2.794E-10
Gamma GOF Test
A-D Test Statistic 4.671 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.777 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.205 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.104 k star (bias corrected MLE) 1.062
Theta hat (MLE) 1.855E-10 Theta star (bias corrected MLE) 1.927E-10
nu hat (MLE) 141.2 nu star (bias corrected) 136
MLE Mean (bias corrected) 2.047E-10 MLE Sd (bias corrected) 1.986E-10
Approximate Chi Square Value (0.05) 110
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value 109.5
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 2.530E-10 95% Adjusted Gamma UCL (use when n<50) 2.542E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.919 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 2.9316E-4 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.128 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.51 Mean of logged Data  -22.83
Maximum of Logged Data  -20.04 SD of logged Data 0.867

Assuming Lognormal Distribution
95% H-UCL 2.248E-10 90% Chebyshev (MVUE) UCL 2.419E-10

95% Chebyshev (MVUE) UCL 2.716E-10 97.5% Chebyshev (MVUE) UCL 3.128E-10
99% Chebyshev (MVUE) UCL 3.938E-10

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 2.747E-10 95% Jackknife UCL 2.757E-10
95% Standard Bootstrap UCL 2.733E-10 95% Bootstrap-t UCL 3.581E-10
95% Hall's Bootstrap UCL 3.556E-10 95% Percentile Bootstrap UCL 2.788E-10

95% BCA Bootstrap UCL 3.037E-10
90% Chebyshev(Mean, Sd) UCL 3.323E-10 95% Chebyshev(Mean, Sd) UCL 3.901E-10
97.5% Chebyshev(Mean, Sd) UCL 4.703E-10 99% Chebyshev(Mean, Sd) UCL 6.278E-10

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 3.901E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs

Full Precision  OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

1,2,3,4,7,8-HxCDD
General Statistics

Total Number of Observations 64 Number of Distinct Observations 64
Minimum 1.775E-11 Mean 2.555E-10
Maximum 4.3660E-9 Median 1.185E-10
SD 5.701E-10 Std. Error of Mean 7.127E-11
Coefficient of Variation ~ N/A Skewness 6.271

Normal GOF Test

Shapiro Wilk Test Statistic 0.362 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.365 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.744E-10 95% Adjusted-CLT UCL (Chen-1995) 4.324E-10
95% Modified-t UCL (Johnson-1978) 3.838E-10

Gamma GOF Test
A-D Test Statistic 4.883 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.785 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.239 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.115 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.892 k star (bias corrected MLE) 0.861
Theta hat (MLE) 2.864E-10 Theta star (bias corrected MLE) 2.968E-10
nu hat (MLE) 114.2 nu star (bias corrected) 110.2
MLE Mean (bias corrected) 2.555E-10 MLE Sd (bias corrected) 2.754E-10
Approximate Chi Square Value (0.05)  86.93
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  86.46

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.237E-10 95% Adjusted Gamma UCL (use when n<50) 3.255E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.939 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00555 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.127 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.75 Mean of logged Data  -22.74
Maximum of Logged Data  -19.25 SD of logged Data 0.957

Assuming Lognormal Distribution
95% H-UCL 2.741E-10 90% Chebyshev (MVUE) UCL 2.948E-10
95% Chebyshev (MVUE) UCL 3.343E-10 97.5% Chebyshev (MVUE) UCL 3.892E-10
99% Chebyshev (MVUE) UCL 4.971E-10

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 3.727E-10 95% Jackknife UCL 3.744E-10
95% Standard Bootstrap UCL 3.721E-10 95% Bootstrap-t UCL 5.706E-10
95% Hall's Bootstrap UCL 7.811E-10 95% Percentile Bootstrap UCL 3.924E-10

95% BCA Bootstrap UCL 4.535E-10
90% Chebyshev(Mean, Sd) UCL 4.693E-10 95% Chebyshev(Mean, Sd) UCL 5.661E-10
97.5% Chebyshev(Mean, Sd) UCL 7.005E-10 99% Chebyshev(Mean, Sd) UCL 9.646E-10

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 5.661E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs

Full Precision  OFF

Confidence Coefficient 95%
Number of Bootstrap Operations 2000

1,2,3,6,7,8-HxCDD
General Statistics

Total Number of Observations 64 Number of Distinct Observations 62
Minimum 5.166E-11 Mean 4.415E-10
Maximum 3.4972E-9 Median 2.591E-10
SD 5.584E-10 Std. Error of Mean 6.980E-11
Coefficient of Variation ~ N/A Skewness 3.439

Normal GOF Test

Shapiro Wilk Test Statistic 0.633 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.27 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 5.580E-10 95% Adjusted-CLT UCL (Chen-1995) 5.884E-10
95% Modified-t UCL (Johnson-1978) 5.630E-10

Gamma GOF Test
A-D Test Statistic 1.553 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.776 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.137 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.186 k star (bias corrected MLE) 1.141
Theta hat (MLE) 3.721E-10 Theta star (bias corrected MLE) 3.868E-10
nu hat (MLE) 151.9 nu star (bias corrected)  146.1
MLE Mean (bias corrected) 4.415E-10 MLE Sd (bias corrected) 4.133E-10
Approximate Chi Square Value (0.05) 119.2
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value 118.6

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 5.413E-10 95% Adjusted Gamma UCL (use when n<50) 5.438E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.963 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.136 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0893 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -23.69 Mean of logged Data  -22.02
Maximum of Logged Data  -19.47 SD of logged Data 0.948

Assuming Lognormal Distribution
95% H-UCL 5.599E-10 90% Chebyshev (MVUE) UCL 6.021E-10
95% Chebyshev (MVUE) UCL 6.822E-10 97.5% Chebyshev (MVUE) UCL 7.935E-10
99% Chebyshev (MVUE) UCL 1.0119E-9

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signi Level

Nonparametric Distribution Free UCLs

95% CLT UCL 5.563E-10 95% Jackknife UCL 5.580E-10
95% Standard Bootstrap UCL 5.588E-10 95% Bootstrap-t UCL 6.205E-10
95% Hall's Bootstrap UCL 6.719E-10 95% Percentile Bootstrap UCL 5.610E-10
95% BCA Bootstrap UCL 6.008E-10
90% Chebyshev(Mean, Sd) UCL 6.509E-10 95% Chebyshev(Mean, Sd) UCL 7.457E-10
97.5% Chebyshev(Mean, Sd) UCL 8.774E-10 99% Chebyshev(Mean, Sd) UCL 1.1359E-9
Suggested UCL to Use

95% H-UCL 5.599E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
1,2,3,7,8,9-HxCDD
General Statistics
Total Number of Observations 64 Number of Distinct Observations 64

Number of Missing Observations 0

Minimum 1.432E-11 Mean 3.157E-10
Maximum 3.4972E-9 Median 1.790E-10
SD 5.057E-10 Std. Error of Mean 6.321E-11
Coefficient of Variation ~ N/A Skewness 4.616

Normal GOF Test

Shapiro Wilk Test Statistic 0.503 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.294 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Nommal Distribution
95% Normal UCL 95% UCLSs (Adjusted for Skewness)
95% Student's-t UCL 4.212E-10 95% Adjusted-CLT UCL (Chen-1995) 4.586E-10
95% Modified-t UCL (Johnson-1978) 4.273E-10

Gamma GOF Test
A-D Test Statistic 2.857 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.778 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.178 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 1.068 k star (bias corrected MLE) 1.028
Theta hat (MLE) 2.956E-10 Theta star (bias corrected MLE) 3.070E-10
nu hat (MLE) 136.7 nu star (bias corrected) 131.6
MLE Mean (bias corrected) 3.157E-10 MLE Sd (bias corrected) 3.113E-10

Approximate Chi Square Value (0.05) 106.1
Adjusted Level of Significance ~ 0.0463 Adjusted Chi Square Value 105.6

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.915E-10 95% Adjusted Gamma UCL (use when n<50) 3.935E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.977 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.546 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0913 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.97 Mean of logged Data  -22.41
Maximum of Logged Data  -19.47 SD of logged Data 0.953

Assuming Lognomnal Distribution
95% H-UCL 3.797E-10 90% Chebyshev (MVUE) UCL 4.083E-10
95% Chebyshev (MVUE) UCL 4.628E-10 97.5% Chebyshev (MVUE) UCL 5.386E-10
99% Chebyshev (MVUE) UCL 6.873E-10

ic Distribution Free UCL
Data appear to follow a Di: ible Distribution at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 4.196E-10 95% Jackknife UCL 4.212E-10
95% Standard Bootstrap UCL 4.202E-10 95% Bootstrap-t UCL 5.261E-10
95% Hall's Bootstrap UCL 8.011E-10 95% Percentile Bootstrap UCL 4.261E-10

95% BCA Bootstrap UCL 4.716E-10
90% Chebyshev(Mean, Sd) UCL 5.053E-10 95% Chebyshev(Mean, Sd) UCL 5.912E-10
97.5% Chebyshev(Mean, Sd) UCL 7.104E-10 99% Chebyshev(Mean, Sd) UCL 9.446E-10

Suggested UCL to Use
95% H-UCL 3.797E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

1,2,3.4,6,7,8-HpCDD
General Statistics
Total Number of Observations 64 Number of Distinct Observations 63
Minimum 3.010E-10 Mean 3.0148E-9
Maximum 2.3020E-8 Median 1.7018E-9
SD 4.1008E-9 Std. Error of Mean 5.126E-10
Coefficient of Variation ~ N/A Skewness 3.107
Normal GOF Test
Shapiro Wilk Test Statistic 0.604 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.302 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.8705E-9 95% Adjusted-CLT UCL (Chen-1995) 4.0706E-9
95% Modified-t UCL (Johnson-1978) 3.9037E-9
Gamma GOF Test
A-D Test Statistic 2341 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.778 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.177 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.092 k star (bias corrected MLE) 1.051
Theta hat (MLE) 2.7613E-9 Theta star (bias corrected MLE) 2.8684E-9
nu hat (MLE) 139.8 nu star (bias corrected) 134.5
MLE Mean (bias corrected) 3.0148E-9 MLE Sd (bias corrected) 2.9407E-9
Approximate Chi Square Value (0.05) 108.7
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value 108.2
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.7300E-9 95% Adjusted Gamma UCL (use when n<50) 3.7484E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.96 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0908 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0976 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -21.92 Mean of logged Data  -20.14
Maximum of Logged Data  -17.59 SD of logged Data 0.967

Assuming Lognormal Distribution
95% H-UCL 3.7413E-9 90% Chebyshev (MVUE) UCL 4.0231E-9
95% Chebyshev (MVUE) UCL 4.5677E-9 97.5% Chebyshev (MVUE) UCL 5.3236E-9
99% Chebyshev (MVUE) UCL 6.8083E-9

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signi Level

Nonparametric Distribution Free UCLs

95% CLT UCL 3.8580E-9 95% Jackknife UCL 3.8705E-9
95% Standard Bootstrap UCL 3.8493E-9 95% Bootstrap-t UCL 4.1892E-9
95% Hall's Bootstrap UCL 4.1130E-9 95% Percentile Bootstrap UCL 3.9632E-9

95% BCA Bootstrap UCL 4.0735E-9
90% Chebyshev(Mean, Sd) UCL 4.5526E-9 95% Chebyshev(Mean, Sd) UCL 5.2492E-9
97.5% Chebyshev(Mean, Sd) UCL 6.2160E-9 99% Chebyshev(Mean, Sd) UCL 8.1151E-9

Suggested UCL to Use
95% H-UCL 3.7413E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

0oCcDD
General Statistics
Total Number of Observations 64 Number of Distinct Observations 62
Minimum 4.670E-10 Mean 8.5166E-9
Maximum 1.4002E-7 Median 2.4600E-9
SD 1.9823E-8 Std. Error of Mean 2.4778E-9
Coefficient of Variation ~ N/A Skewness 5.163
Normal GOF Test
Shapiro Wilk Test Statistic 0.42 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.346 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.2653E-8 95% Adjusted-CLT UCL (Chen-1995) 1.4301E-8
95% Modified-t UCL (Johnson-1978) 1.2920E-8
Gamma GOF Test
A-D Test Statistic 4776 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.804 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.231 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.117 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.627 k star (bias corrected MLE) 0.608
Theta hat (MLE) 1.3586E-8 Theta star (bias corrected MLE) 1.4010E-8
nu hat (MLE)  80.24 nu star (bias corrected)  77.81
MLE Mean (bias corrected) 8.5166E-9 MLE Sd (bias corrected) 1.0923E-8
Approximate Chi Square Value (0.05)  58.49
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  58.11
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.1330E-8 95% Adjusted Gamma UCL (use when n<50) 1.1405E-8

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.932 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00207 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.109 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data appear Lognormal at 5% Significance Level
Data appear Approxil L at 5% Signif Level

Lognormal Statistics
Minimum of Logged Data  -21.48 Mean of logged Data  -19.56
Maximum of Logged Data  -15.78 SD of logged Data 1.221

Assuming Lognormal Distribution
95% H-UCL 9.4901E-9 90% Chebyshev (MVUE) UCL 1.0411E-8
95% Chebyshev (MVUE) UCL 1.2135E-8 97.5% Chebyshev (MVUE) UCL 1.4527E-8
99% Chebyshev (MVUE) UCL 1.9226E-8

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 1.2592E-8 95% Jackknife UCL 1.2653E-8
95% Standard Bootstrap UCL 1.2553E-8 95% Bootstrap-t UCL 1.7754E-8
95% Hall's Bootstrap UCL 2.7091E-8 95% Percentile Bootstrap UCL 1.2694E-8

95% BCA Bootstrap UCL 1.5072E-8
90% Chebyshev(Mean, Sd) UCL 1.5950E-8 95% Chebyshev(Mean, Sd) UCL 1.9317E-8
97.5% Chebyshev(Mean, Sd) UCL 2.3991E-8 99% Chebyshev(Mean, Sd) UCL 3.3171E-8

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.9317E-8
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs

Full Precision  OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

2,3,7,8-TCDF
General Statistics
Total Number of Observations 64 Number of Distinct Observations 64
Minimum 3.254E-11 Mean 3.094E-10
Maximum 4.3800E-9 Median 1.795E-10
SD 5.807E-10 Std. Error of Mean 7.258E-11
Coefficient of Variation ~ N/A Skewness 5.854
Normal GOF Test
Shapiro Wilk Test Statistic 0.411 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.329 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.306E-10 95% Adjusted-CLT UCL (Chen-1995) 4.856E-10
95% Modified-t UCL (Johnson-1978) 4.395E-10
Gamma GOF Test
A-D Test Statistic 3.404 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.779 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.207 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.114 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.051 k star (bias corrected MLE) 1.012
Theta hat (MLE) 2.944E-10 Theta star (bias corrected MLE) 3.057E-10
nu hat (MLE) 134.6 nu star (bias corrected) 129.6
MLE Mean (bias corrected) 3.094E-10 MLE Sd (bias corrected) 3.075E-10
Approximate Chi Square Value (0.05) 104.3
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value 103.8
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.845E-10 95% Adjusted Gamma UCL (use when n<50) 3.864E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.956 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0534 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.109 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.15 Mean of logged Data  -22.44
Maximum of Logged Data  -19.25 SD of logged Data 0.908

Assuming Lognormal Distribution
95% H-UCL 3.477E-10 90% Chebyshev (MVUE) UCL 3.739E-10
95% Chebyshev (MVUE) UCL 4.217E-10 97.5% Chebyshev (MVUE) UCL 4.882E-10
99% Chebyshev (MVUE) UCL 6.187E-10

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signi Level

Nonparametric Distribution Free UCLs

95% CLT UCL 4.288E-10 95% Jackknife UCL 4.306E-10
95% Standard Bootstrap UCL 4.285E-10 95% Bootstrap-t UCL 6.054E-10
95% Hall's Bootstrap UCL 8.621E-10 95% Percentile Bootstrap UCL 4.354E-10

95% BCA Bootstrap UCL 5.217E-10
90% Chebyshev(Mean, Sd) UCL 5.272E-10 95% Chebyshev(Mean, Sd) UCL 6.258E-10
97.5% Chebyshev(Mean, Sd) UCL 7.627E-10 99% Chebyshev(Mean, Sd) UCL 1.0316E-9

Suggested UCL to Use
95% H-UCL 3.477E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
1,2,3,7,8-PeCDF
General Statistics

Total Number of Observations 64 Number of Distinct Observations 61
Minimum 3.456E-11 Mean 5.622E-10
Maximum 8.8200E-9 Median 2.540E-10
SD 1.2491E-9 Std. Error of Mean 1.561E-10
Coefficient of Variation ~ N/A Skewness 5.253

Normal GOF Test

Shapiro Wilk Test Statistic 0.403 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.352 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 8.229E-10 95% Adjusted-CLT UCL (Chen-1995) 9.286E-10
95% Modified-t UCL (Johnson-1978) 8.400E-10

Gamma GOF Test
A-D Test Statistic 4.441 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.792 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.243 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.116 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.755 k star (bias corrected MLE) 0.73
Theta hat (MLE) 7.443E-10 Theta star (bias corrected MLE) 7.698E-10
nu hat (MLE)  96.69 nu star (bias corrected)  93.49
MLE Mean (bias corrected) 5.622E-10 MLE Sd (bias corrected) 6.579E-10
Approximate Chi Square Value (0.05)  72.19
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  71.76

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.281E-10 95% Adjusted Gamma UCL (use when n<50) 7.325E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.947 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0161 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.127 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.09 Mean of logged Data  -22.09
Maximum of Logged Data  -18.55 SD of logged Data 1.088

Assuming Lognormal Distribution
95% H-UCL 6.287E-10 90% Chebyshev (MVUE) UCL 6.788E-10
95% Chebyshev (MVUE) UCL 7.807E-10 97.5% Chebyshev (MVUE) UCL 9.221E-10
99% Chebyshev (MVUE) UCL 1.1998E-9

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 8.191E-10 95% Jackknife UCL 8.229E-10
95% Standard Bootstrap UCL 8.212E-10 95% Bootstrap-t UCL 1.1382E-9
95% Hall's Bootstrap UCL 1.6109E-9 95% Percentile Bootstrap UCL 8.449E-10

95% BCA Bootstrap UCL 9.646E-10
90% Chebyshev(Mean, Sd) UCL 1.0307E-9 95% Chebyshev(Mean, Sd) UCL 1.2428E-9
97.5% Chebyshev(Mean, Sd) UCL 1.5373E-9 99% Chebyshev(Mean, Sd) UCL 2.1158E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.2428E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs

Full Precision  OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

2,3,4,7,8-PeCDF
General Statistics
Total Number of Observations 64 Number of Distinct Observations 64
Minimum 6.240E-11 Mean 6.116E-10
Maximum 8.3700E-9 Median 3.595E-10
SD 1.1329E-9 Std. Error of Mean 1.416E-10
Coefficient of Variation ~ N/A Skewness 5.643
Normal GOF Test
Shapiro Wilk Test Statistic 0.428 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.314 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 8.480E-10 95% Adjusted-CLT UCL (Chen-1995) 9.513E-10
95% Modified-t UCL (Johnson-1978) 8.647E-10
Gamma GOF Test
A-D Test Statistic 2.195 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.781 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.155 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.115 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.984 k star (bias corrected MLE) 0.948
Theta hat (MLE) 6.219E-10 Theta star (bias corrected MLE) 6.453E-10
nu hat (MLE) 125.9 nu star (bias corrected) 121.3
MLE Mean (bias corrected) 6.116E-10 MLE Sd (bias corrected) 6.282E-10
Approximate Chi Square Value (0.05)  96.89
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  96.38
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.659E-10 95% Adjusted Gamma UCL (use when n<50) 7.699E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.964 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 0.145 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0718 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -23.5 Mean of logged Data  -21.8
Maximum of Logged Data  -18.6 SD of logged Data 0.986

Assuming Lognormal Distribution
95% H-UCL 7.295E-10 90% Chebyshev (MVUE) UCL 7.845E-10
95% Chebyshev (MVUE) UCL 8.924E-10 97.5% Chebyshev (MVUE) UCL 1.0423E-9
99% Chebyshev (MVUE) UCL 1.3368E-9

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 8.446E-10 95% Jackknife UCL 8.480E-10
95% Standard Bootstrap UCL 8.359E-10 95% Bootstrap-t UCL 1.2417E-9
95% Hall's Bootstrap UCL 1.8719E-9 95% Percentile Bootstrap UCL 8.713E-10

95% BCA Bootstrap UCL 9.615E-10
90% Chebyshev(Mean, Sd) UCL 1.0365E-9 95% Chebyshev(Mean, Sd) UCL 1.2289E-9
97.5% Chebyshev(Mean, Sd) UCL 1.4960E-9 99% Chebyshev(Mean, Sd) UCL 2.0206E-9

Suggested UCL to Use
95% H-UCL 7.295E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs

Full Precision  OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

1,2,3.4,7,8-HxCDF
General Statistics

Total Number of Observations 64 Number of Distinct Observations 63
Minimum 5.426E-11 Mean 1.0295E-9
Maximum 2.0700E-8 Median 3.460E-10
SD 2.7733E-9 Std. Error of Mean 3.467E-10
Coefficient of Variation ~ N/A Skewness 6.14

Normal GOF Test

Shapiro Wilk Test Statistic 0.342 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.363 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.6082E-9 95% Adjusted-CLT UCL (Chen-1995) 1.8840E-9
95% Modified-t UCL (Johnson-1978) 1.6526E-9

Gamma GOF Test
A-D Test Statistic 4.8 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.802 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.239 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.117 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.644 k star (bias corrected MLE) 0.624
Theta hat (MLE) 1.5985E-9 Theta star (bias corrected MLE) 1.6492E-9
nu hat (MLE)  82.44 nu star (bias corrected) ~ 79.9
MLE Mean (bias corrected) 1.0295E-9 MLE Sd (bias corrected) 1.3030E-9
Approximate Chi Square Value (0.05)  60.31
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value ~ 59.92

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.3640E-9 95% Adjusted Gamma UCL (use when n<50) 1.3729E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.946 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value ~ 0.0142 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.125 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -23.64 Mean of logged Data  -21.64
Maximum of Logged Data  -17.69 SD of logged Data 1.163

Assuming Lognormal Distribution
95% H-UCL 1.0897E-9 90% Chebyshev (MVUE) UCL 1.1853E-9
95% Chebyshev (MVUE) UCL 1.3735E-9 97.5% Chebyshev (MVUE) UCL 1.6349E-9
99% Chebyshev (MVUE) UCL 2.1481E-9

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 1.5997E-9 95% Jackknife UCL 1.6082E-9
95% Standard Bootstrap UCL 1.5987E-9 95% Bootstrap-t UCL 2.8507E-9
95% Hall's Bootstrap UCL 3.6617E-9 95% Percentile Bootstrap UCL 1.6693E-9

95% BCA Bootstrap UCL 2.0232E-9
90% Chebyshev(Mean, Sd) UCL 2.0695E-9 95% Chebyshev(Mean, Sd) UCL 2.5406E-9
97.5% Chebyshev(Mean, Sd) UCL 3.1944E-9 99% Chebyshev(Mean, Sd) UCL 4.4788E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 2.5406E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

1,2,3,6,7,8-HxCDF
General Statistics
Total Number of Observations 64 Number of Distinct Observations 63
Minimum 4.038E-11 Mean 7.510E-10
Maximum 9.2200E-9 Median 3.225E-10
SD 1.4701E-9 Std. Error of Mean 1.838E-10
Coefficient of Variation ~ N/A Skewness 4.213
Normal GOF Test
Shapiro Wilk Test Statistic 0.474 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.336 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.0578E-9 95% Adjusted-CLT UCL (Chen-1995) 1.1567E-9
95% Modified-t UCL (Johnson-1978) 1.0739E-9
Gamma GOF Test
A-D Test Statistic 3.527 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.794 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.209 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.116 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.736 k star (bias corrected MLE) 0.712
Theta hat (MLE) 1.0204E-9 Theta star (bias corrected MLE) 1.0549E-9
nu hat (MLE)  94.2 nu star (bias corrected)  91.12
MLE Mean (bias corrected) 7.510E-10 MLE Sd (bias corrected) 8.901E-10
Approximate Chi Square Value (0.05)  70.11
Adjusted Level of Significance ~ 0.0463 Adjusted Chi Square Value  69.69
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 9.761E-10 95% Adjusted Gamma UCL (use when n<50) 9.820E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.949 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0203 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0986 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data appear Lognormal at 5% Significance Level
Data appear Approxil L at 5% Signif Level

Lognormal Statistics
Minimum of Logged Data  -23.93 Mean of logged Data  -21.83
Maximum of Logged Data  -18.5 SD of logged Data 1.158

Assuming Lognormal Distribution
95% H-UCL 9.034E-10 90% Chebyshev (MVUE) UCL 9.820E-10
95% Chebyshev (MVUE) UCL 1.1375E-9 97.5% Chebyshev (MVUE) UCL 1.3533E-9
99% Chebyshev (MVUE) UCL 1.7772E-9

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 1.0533E-9 95% Jackknife UCL 1.0578E-9
95% Standard Bootstrap UCL 1.0525E-9 95% Bootstrap-t UCL 1.3557E-9
95% Hall's Bootstrap UCL 2.5222E-9 95% Percentile Bootstrap UCL 1.0620E-9

95% BCA Bootstrap UCL 1.1887E-9
90% Chebyshev(Mean, Sd) UCL 1.3023E-9 95% Chebyshev(Mean, Sd) UCL 1.5520E-9
97.5% Chebyshev(Mean, Sd) UCL 1.8986E-9 99% Chebyshev(Mean, Sd) UCL 2.5794E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.5520E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

2,3,4,6,7,8-HxCDF
General Statistics
Total Number of Observations 64 Number of Distinct Observations 63
Minimum 4.810E-11 Mean 7.515E-10
Maximum 5.4500E-9 Median 3.460E-10
SD 1.1431E-9 Std. Error of Mean 1.429E-10
Coefficient of Variation ~ N/A Skewness 2.795
Normal GOF Test
Shapiro Wilk Test Statistic 0.583 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.297 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 9.900E-10 95% Adjusted-CLT UCL (Chen-1995) 1.0399E-9
95% Modified-t UCL (Johnson-1978) 9.984E-10
Gamma GOF Test
A-D Test Statistic 3.157 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.786 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.185 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.115 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.87 k star (bias corrected MLE) 0.84
Theta hat (MLE) 8.634E-10 Theta star (bias corrected MLE) 8.946E-10
nu hat (MLE) 111.4 nu star (bias corrected) 107.5
MLE Mean (bias corrected) 7.515E-10 MLE Sd (bias corrected) 8.199E-10
Approximate Chi Square Value (0.05)  84.59
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  84.12
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 9.552E-10 95% Adjusted Gamma UCL (use when n<50) 9.605E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.954 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0399 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic ~ 0.0912 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data appear Lognormal at 5% Significance Level
Data appear Approxil L at 5% Signif Level

Lognormal Statistics
Minimum of Logged Data  -23.76 Mean of logged Data  -21.68
Maximum of Logged Data  -19.03 SD of logged Data 1.089

Assuming Lognormal Distribution
95% H-UCL 9.464E-10 90% Chebyshev (MVUE) UCL 1.0220E-9
95% Chebyshev (MVUE) UCL 1.1755E-9 97.5% Chebyshev (MVUE) UCL 1.3886E-9
99% Chebyshev (MVUE) UCL 1.8072E-9

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 9.865E-10 95% Jackknife UCL 9.900E-10
95% Standard Bootstrap UCL 9.845E-10 95% Bootstrap-t UCL 1.1070E-9
95% Hall's Bootstrap UCL 1.0333E-9 95% Percentile Bootstrap UCL 1.0053E-9

95% BCA Bootstrap UCL 1.0322E-9
90% Chebyshev(Mean, Sd) UCL 1.1802E-9 95% Chebyshev(Mean, Sd) UCL 1.3744E-9
97.5% Chebyshev(Mean, Sd) UCL 1.6439E-9 99% Chebyshev(Mean, Sd) UCL 2.1733E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 1.3744E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs

Full Precision  OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

1,2,3,7,8,9-HxCDF
General Statistics

Total Number of Observations 64 Number of Distinct Observations 64
Minimum 4.576E-12 Mean 2.809E-10
Maximum 3.1800E-9 Median 7.747E-11
SD 6.140E-10 Std. Error of Mean 7.676E-11
Coefficient of Variation ~ N/A Skewness 3.29

Normal GOF Test

Shapiro Wilk Test Statistic 0.474 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.392 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.090E-10 95% Adjusted-CLT UCL (Chen-1995) 4.409E-10
95% Modified-t UCL (Johnson-1978) 4.143E-10

Gamma GOF Test
A-D Test Statistic 4.939 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.816 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.247 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.118 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.506 k star (bias corrected MLE) 0.493
Theta hat (MLE) 5.552E-10 Theta star (bias corrected MLE) 5.702E-10
nu hat (MLE)  64.76 nu star (bias corrected)  63.06
MLE Mean (bias corrected) 2.809E-10 MLE Sd (bias corrected) 4.002E-10

Approximate Chi Square Value (0.05)  45.79
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  45.45

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.868E-10 95% Adjusted Gamma UCL (use when n<50) 3.897E-10

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.945 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.0131 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.113 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -26.11 Mean of logged Data  -23.25
Maximum of Logged Data  -19.57 SD of logged Data 1.474

Assuming Lognormal Distribution
95% H-UCL 3.725E-10 90% Chebyshev (MVUE) UCL 4.002E-10
95% Chebyshev (MVUE) UCL 4.774E-10 97.5% Chebyshev (MVUE) UCL 5.846E-10
99% Chebyshev (MVUE) UCL 7.951E-10

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 4.072E-10 95% Jackknife UCL 4.090E-10
95% Standard Bootstrap UCL 4.078E-10 95% Bootstrap-t UCL 4.798E-10
95% Hall's Bootstrap UCL 4.412E-10 95% Percentile Bootstrap UCL 4.097E-10

95% BCA Bootstrap UCL 4.428E-10
90% Chebyshev(Mean, Sd) UCL 5.112E-10 95% Chebyshev(Mean, Sd) UCL 6.155E-10
97.5% Chebyshev(Mean, Sd) UCL 7.602E-10 99% Chebyshev(Mean, Sd) UCL 1.0446E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 6.155E-10
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

1,2,3.4,6,7,8-HpCDF
General Statistics
Total Number of Observations 64 Number of Distinct Observations 64
Minimum 1.100E-10 Mean 2.7213E-9
Maximum 3.3300E-8 Median 9.105E-10
SD 5.5953E-9 Std. Error of Mean 6.994E-10
Coefficient of Variation ~ N/A Skewness 3.77
Normal GOF Test
Shapiro Wilk Test Statistic 0.488 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.35 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.8889E-9 95% Adjusted-CLT UCL (Chen-1995) 4.2240E-9
95% Modified-t UCL (Johnson-1978) 3.9439E-9
Gamma GOF Test
A-D Test Statistic 4311 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.805 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.234 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.117 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.616 k star (bias corrected MLE) 0.597
Theta hat (MLE) 4.4210E-9 Theta star (bias corrected MLE) 4.5575E-9
nu hat (MLE)  78.79 nu star (bias corrected)  76.43
MLE Mean (bias corrected) 2.7213E-9 MLE Sd (bias corrected) 3.5217E-9
Approximate Chi Square Value (0.05)  57.29
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  56.91
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.6303E-9 95% Adjusted Gamma UCL (use when n<50) 3.6546E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.942 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value  0.00817 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.114 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -22.93 Mean of logged Data  -20.72
Maximum of Logged Data  -17.22 SD of logged Data 1.284

Assuming Lognormal Distribution
95% H-UCL 3.2684E-9 90% Chebyshev (MVUE) UCL 3.6039E-9
95% Chebyshev (MVUE) UCL 4.2260E-9 97.5% Chebyshev (MVUE) UCL 5.0894E-9
99% Chebyshev (MVUE) UCL 6.7855E-9

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 3.8717E-9 95% Jackknife UCL 3.8889E-9
95% Standard Bootstrap UCL 3.8672E-9 95% Bootstrap-t UCL 4.7671E-9
95% Hall's Bootstrap UCL 4.6076E-9 95% Percentile Bootstrap UCL 3.9481E-9

95% BCA Bootstrap UCL 4.3335E-9
90% Chebyshev(Mean, Sd) UCL 4.8195E-9 95% Chebyshev(Mean, Sd) UCL 5.7700E-9
97.5% Chebyshev(Mean, Sd) UCL 7.0891E-9 99% Chebyshev(Mean, Sd) UCL 9.6804E-9

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 5.7700E-9
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD

User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs

Full Precision  OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

1,2,3,4,7,8,9-HpCDF
General Statistics

Total Number of Observations 64 Number of Distinct Observations 64

Minimum 1.459E-11
Maximum 2.2900E-8
SD 2.9762E-9

Mean 8.336E-10
Median 1.365E-10
Std. Error of Mean 3.720E-10

Coefficient of Variation ~ N/A Skewness 6.763

Normal GOF Test
Shapiro Wilk Test Statistic 0.287
5% Shapiro Wilk P Value 0
Lilliefors Test Statistic 0.392
5% Lilliefors Critical Value 0.111

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors GOF Test
Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.4546E-9

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.7815E-9
95% Modified-t UCL (Johnson-1978) 1.5070E-9

Gamma GOF Test
A-D Test Statistic 6.832
5% A-D Critical Value 0.836

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.276 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.119 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  0.419
Theta hat (MLE) 1.9882E-9
nu hat (MLE)  53.66
MLE Mean (bias corrected) 8.336E-10

k star (bias corrected MLE) 0.41
Theta star (bias corrected MLE) 2.0330E-9
nu star (bias corrected)  52.48
MLE Sd (bias corrected) 1.3018E-9
Approximate Chi Square Value (0.05)  36.84
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  36.54
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 1.1874E-9 95% Adjusted Gamma UCL (use when n<50) 1.1972E-9
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.931
5% Shapiro Wilk P Value  0.0016
Lilliefors Test Statistic 0.133
5% Lilliefors Critical Value 0.111

Shapiro Wilk Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Lilliefors Lognormal GOF Test
Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -24.95
Maximum of Logged Data  -17.59

Mean of logged Data  -22.46
SD of logged Data 1471

Assuming Lognormal Distribution
95% H-UCL 8.109E-10
95% Chebyshev (MVUE) UCL 1.0398E-9
99% Chebyshev (MVUE) UCL 1.7310E-9

90% Chebyshev (MVUE) UCL 8.718E-10
97.5% Chebyshev (MVUE) UCL 1.2730E-9

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 1.4455E-9

95% Standard Bootstrap UCL 1.4361E-9
95% Hall's Bootstrap UCL 3.4057E-9

95% BCA Bootstrap UCL 2.0733E-9

90% Chebyshev(Mean, Sd) UCL 1.9496E-9
97.5% Chebyshev(Mean, Sd) UCL 3.1568E-9

Suggested UCL to Use

95% Chebyshev (Mean, Sd) UCL 2.4552E-9

95% Jackknife UCL 1.4546E-9
95% Bootstrap-t UCL 2.7768E-9
95% Percentile Bootstrap UCL 1.4957E-9

95% Chebyshev(Mean, Sd) UCL 2.4552E-9
99% Chebyshev(Mean, Sd) UCL 4.5351E-9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

OCDF
General Statistics
Total Number of Observations 64 Number of Distinct Observations 63
Minimum 4.860E-11 Mean 5.8724E-9
Maximum 2.3600E-7 Median 4.655E-10
SD 2.9757E-8 Std. Error of Mean 3.7196E-9
Coefficient of Variation ~ N/A Skewness 7.59

Normal GOF Test

Shapiro Wilk Test Statistic 0.205 Shapiro Wilk GOF Test
5% Shapiro Wilk P Value 0 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.423 Lilliefors GOF Test
5% Lilliefors Critical Value 0.111 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 1.2082E-8 95% Adjusted-CLT UCL (Chen-1995) 1.5761E-8
95% Modified-t UCL (Johnson-1978) 1.2670E-8

Gamma GOF Test
A-D Test Statistic 8.95 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.866 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.29 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.121 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.297 k star (bias corrected MLE) 0.294
Theta hat (MLE) 1.9765E-8 Theta star (bias corrected MLE) 2.0001E-8
nu hat (MLE)  38.03 nu star (bias corrected) ~ 37.58
MLE Mean (bias corrected) 5.8724E-9 MLE Sd (bias corrected) 1.0838E-8

Approximate Chi Square Value (0.05)  24.54
Adjusted Level of Significance  0.0463 Adjusted Chi Square Value  24.3

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 8.9913E-9 95% Adjusted Gamma UCL (use when n<50) 9.0812E-9

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.907 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk P Value 5.0432E-5 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.158 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.111 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -23.75 Mean of logged Data  -21.28
Maximum of Logged Data  -15.26 SD of logged Data 1.679

Assuming Lognormal Distribution
95% H-UCL 4.1288E-9 90% Chebyshev (MVUE) UCL 4.2198E-9
95% Chebyshev (MVUE) UCL 5.1187E-9 97.5% Chebyshev (MVUE) UCL 6.3663E-9
99% Chebyshev (MVUE) UCL 8.8170E-9

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 1.1991E-8 95% Jackknife UCL 1.2082E-8
95% Standard Bootstrap UCL 1.1981E-8 95% Bootstrap-t UCL 3.8480E-8
95% Hall's Bootstrap UCL 3.1825E-8 95% Percentile Bootstrap UCL 1.3486E-8

95% BCA Bootstrap UCL 1.9279E-8
90% Chebyshev(Mean, Sd) UCL 1.7031E-8 95% Chebyshev(Mean, Sd) UCL 2.2086E-8
97.5% Chebyshev(Mean, Sd) UCL 2.9101E-8 99% Chebyshev(Mean, Sd) UCL 4.2882E-8

Suggested UCL to Use
95% Chebyshev (Mean, Sd) UCL 2.2086E-8
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Total PCBs

Total Number of Observations

\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

General Statistics
15
Minimum 9.2106E-7
Maximum 3.8430E-4

SD 1.3440E-4

Number of Distinct Observations 15
Mean 8.5999E-5
Median 1.5876E-5

Std. Error of Mean 3.4703E-5

Coefficient of Variation ~ N/A Skewness 157

Normal GOF Test

Shapiro Wilk Test Statistic 0.671 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.304 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.4712E-4

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.5811E-4
95% Modified-t UCL (Johnson-1978) 1.4947E-4

Gamma GOF Test
A-D Test Statistic 0.82 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.821 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.225 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.238 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.366 k star (bias corrected MLE) 0.337
Theta hat (MLE) 2.3491E-4 Theta star (bias corrected MLE) 2.5495E-4
nu hat (MLE)  10.98 nu star (bias corrected)  10.12
MLE Mean (bias corrected) 8.5999E-5 MLE Sd (bias corrected) 1.4807E-4
Approximate Chi Square Value (0.05) 4.017
Adjusted Level of Significance  0.0324 Adjusted Chi Square Value 3.555

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50) 2.1667E-4 95% Adjusted Gamma UCL (use when n<50) 2.4477E-4

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.861 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.232 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-13.9
-7.864

Minimum of Logged Data -11.18

2.339

Mean of logged Data
Maximum of Logged Data SD of logged Data
Assuming Lognormal Distribution

95% H-UCL  0.00564

95% Chebyshev (MVUE) UCL 5.2490E-4

99% Chebyshev (MVUE) UCL ~ 0.00103

90% Chebyshev (MVUE) UCL 4.0236E-4
97.5% Chebyshev (MVUE) UCL 6.9498E-4

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 1.4308E-4
95% Standard Bootstrap UCL 1.4006E-4
95% Hall's Bootstrap UCL 1.3364E-4

95% Jackknife UCL 1.4712E-4
95% Bootstrap-t UCL 1.7246E-4
95% Percentile Bootstrap UCL 1.4699E-4

95% BCA Bootstrap UCL 1.5739E-4
90% Chebyshev(Mean, Sd) UCL 1.9011E-4
97.5% Chebyshev(Mean, Sd) UCL 3.0272E-4

95% Chebyshev(Mean, Sd) UCL 2.3727E-4
99% Chebyshev(Mean, Sd) UCL 4.3129E-4

Suggested UCL to Use
95% Adjusted Gamma UCL 2.4477E-4
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations

\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

Acenaphthene
General Statistics
Total Number of Observations 15
Minimum 3.2000E-8
Maximum 1.2083E-4
SD 3.0680E-5
Coefficient of Variation ~ N/A

Number of Distinct Observations 15
Mean 1.1976E-5
Median 3.4200E-7
Std. Error of Mean 7.9216E-6
Skewness 3.639

Normal GOF Test
Shapiro Wilk Test Statistic 0.426
5% Shapiro Wilk Critical Value 0.881
Lilliefors Test Statistic ~ 0.389 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 2.5928E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 3.2958E-5
95% Modified-t UCL (Johnson-1978) 2.7169E-5

Gamma GOF Test
A-D Test Statistic 0.988
5% A-D Critical Value 0.846

Anderson-Darling Gamma GOF Test
Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.244 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.241 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics
khat(MLE)  0.278
Theta hat (MLE) 4.3149E-5
nu hat (MLE) 8.326
MLE Mean (bias corrected) 1.1976E-5

k star (bias corrected MLE) 0.266
Theta star (bias corrected MLE) 4.4941E-5
nu star (bias corrected) 7.994
MLE Sd (bias corrected) 2.3199E-5
Approximate Chi Square Value (0.05) 2.732
Adjusted Level of Significance ~ 0.0324 Adjusted Chi Square Value 2.367
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.5047E-5 95% Adjusted Gamma UCL (use when n<50) 4.0442E-5
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.92
5% Shapiro Wilk Critical Value 0.881
Lilliefors Test Statistic 0.191
5% Lilliefors Critical Value 0.229
Data appear Lognormal at 5% Significance Level

Shapiro Wilk Lognormal GOF Test
Data appear Lognormal at 5% Significance Level
Lilliefors Lognormal GOF Test
Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-17.26
-9.021

Minimum of Logged Data Mean of logged Data  -13.85

Maximum of Logged Data SD of logged Data 2.565
Assuming Lognormal Distribution
95% H-UCL  0.00128
95% Chebyshev (MVUE) UCL 5.7803E-5
99% Chebyshev (MVUE) UCL 1.1434E-4

90% Chebyshev (MVUE) UCL 4.4062E-5
97.5% Chebyshev (MVUE) UCL 7.6875E-5

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signi Level

Nonparametric Distribution Free UCLs

95% CLT UCL 2.5006E-5

95% Standard Bootstrap UCL 2.4856E-5
95% Hall's Bootstrap UCL 7.0183E-5

95% BCA Bootstrap UCL 3.4875E-5

90% Chebyshev(Mean, Sd) UCL 3.5741E-5
97.5% Chebyshev(Mean, Sd) UCL 6.1446E-5

Suggested UCL to Use

99% Chebyshev (Mean, Sd) UCL 9.0795E-5

95% Jackknife UCL 2.5928E-5
95% Bootstrap-t UCL 7.2661E-5
95% Percentile Bootstrap UCL 2.7182E-5

95% Chebyshev(Mean, Sd) UCL 4.6505E-5
99% Chebyshev(Mean, Sd) UCL 9.0795E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
Unit 3.xls
OFF
95%

2000

From File

Full Precision

Confidence Coefficient

Number of Bootstrap Operations
Acenaphthylene

General Statistics

Total Number of Observations 15 Number of Distinct Observations 15

Minimum 2.6700E-8
Maximum 8.2656E-6
SD 3.3876E-6

Mean 2.9213E-6
Median 1.8600E-7
Std. Error of Mean 8.7467E-7

Coefficient of Variation ~ N/A Skewness 0.504

Normal GOF Test

Shapiro Wilk Test Statistic 0.76 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.324 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.4619E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.4817E-6
95% Modified-t UCL (Johnson-1978) 4.4809E-6

Gamma GOF Test
A-D Test Statistic 1.324 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.812 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.284 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.237 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.412 k star (bias corrected MLE) 0.374
Theta hat (MLE) 7.0862E-6 Theta star (bias corrected MLE) 7.8058E-6
nu hat (MLE)  12.37 nu star (bias corrected)  11.23

MLE Mean (bias corrected) 2.9213E-6 MLE Sd (bias corrected) 4.7753E-6
4.723

4.215

Approximate Chi Square Value (0.05)

Adjusted Level of Significance  0.0324 Adjusted Chi Square Value
Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 6.9450E-6 95% Adjusted Gamma UCL (use when n<50) 7.7821E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.826 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.239 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-17.44
-11.7

Minimum of Logged Data
Maximum of Logged Data

Assuming Lognormal Distribution
95% H-UCL 1.6875E-4
95% Chebyshev (MVUE) UCL 1.9477E-5
99% Chebyshev (MVUE) UCL 3.8055E-5

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 4.3600E-6
95% Standard Bootstrap UCL 4.3234E-6
95% Hall's Bootstrap UCL 4.2016E-6
95% BCA Bootstrap UCL 4.4373E-6
90% Chebyshev(Mean, Sd) UCL 5.5453E-6
97.5% Chebyshev(Mean, Sd) UCL 8.3836E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.1624E-5
95% Chebyshev(Mean, Sd) UCL 6.7339E-6 Used as alternate value
Recommended UCL exceeds the maximum observation

-14.33
2.265

Mean of logged Data
SD of logged Data

90% Chebyshev (MVUE) UCL 1.4962E-5
97.5% Chebyshev (MVUE) UCL 2.5744E-5

95% Jackknife UCL 4.4619E-6
95% Bootstrap-t UCL 4.5582E-6
95% Percentile Bootstrap UCL 4.3270E-6

95% Chebyshev(Mean, Sd) UCL 6.7339E-6
99% Chebyshev(Mean, Sd) UCL 1.1624E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
Unit 3.xls
OFF
95%

2000

From File

Full Precision

Confidence Coefficient

Number of Bootstrap Operations
Anthracene

General Statistics

Total Number of Observations 15 Number of Distinct Observations 15

Minimum 4.1300E-8
Maximum 1.1126E-5
SD 4.0990E-6

Mean 3.0330E-6
Median 2.0500E-7
Std. Error of Mean 1.0584E-6

Coefficient of Variation ~ N/A Skewness 1.037

Normal GOF Test

Shapiro Wilk Test Statistic 0.74 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.354 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 4.8971E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 5.0766E-6
95% Modified-t UCL (Johnson-1978) 4.9444E-6

Gamma GOF Test
A-D Test Statistic 1.385 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.816 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.326 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.237 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.394 k star (bias corrected MLE) 0.36
Theta hat (MLE) 7.6962E-6 Theta star (bias corrected MLE) 8.4316E-6
nu hat (MLE)  11.82 nu star (bias corrected)  10.79

MLE Mean (bias corrected) 3.0330E-6 MLE Sd (bias corrected) 5.0570E-6
4.442

3.953

Approximate Chi Square Value (0.05)

Adjusted Level of Significance  0.0324 Adjusted Chi Square Value
Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 7.3680E-6 95% Adjusted Gamma UCL (use when n<50) 8.2811E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.825 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.272 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-17
-11.41

Minimum of Logged Data
Maximum of Logged Data

Assuming Lognormal Distribution
95% H-UCL 9.9430E-5
95% Chebyshev (MVUE) UCL 1.5200E-5
99% Chebyshev (MVUE) UCL 2.9545E-5

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs
95% CLT UCL 4.7739E-6
95% Standard Bootstrap UCL 4.7268E-6
95% Hall's Bootstrap UCL 4.8690E-6
95% BCA Bootstrap UCL 5.0401E-6
90% Chebyshev(Mean, Sd) UCL 6.2081E-6
97.5% Chebyshev(Mean, Sd) UCL 9.6425E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.3564E-5
95% Chebyshev(Mean, Sd) UCL 7.6463E-6 Used as alternate value
Recommended UCL exceeds the maximum observation

-14.38
2163

Mean of logged Data
SD of logged Data

90% Chebyshev (MVUE) UCL 1.1713E-5
97.5% Chebyshev (MVUE) UCL 2.0039E-5

95% Jackknife UCL 4.8971E-6
95% Bootstrap-t UCL 5.2678E-6
95% Percentile Bootstrap UCL 4.6926E-6

95% Chebyshev(Mean, Sd) UCL 7.6463E-6
99% Chebyshev(Mean, Sd) UCL 1.3564E-5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

Benzo(a)anthracene
General Statistics
Total Number of Observations 18 Number of Distinct Observations 18
Minimum 2.7200E-8 Mean 1.7081E-6
Maximum 6.0228E-6 Median 7.9660E-8
SD 2.4263E-6 Std. Error of Mean 5.7189E-7
Coefficient of Variation ~ N/A Skewness 0.842
Normal GOF Test
Shapiro Wilk Test Statistic 0.661 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.412 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.7030E-6 95% Adjusted-CLT UCL (Chen-1995) 2.7702E-6
95% Modified-t UCL (Johnson-1978) 2.7219E-6
Gamma GOF Test
A-D Test Statistic 2509 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.834 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.367 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.22 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.34 k star (bias corrected MLE) 0.321
Theta hat (MLE) 5.0191E-6 Theta star (bias corrected MLE) 5.3272E-6
nu hat (MLE)  12.25 nu star (bias corrected)  11.54
MLE Mean (bias corrected) 1.7081E-6 MLE Sd (bias corrected) 3.0166E-6
Approximate Chi Square Value (0.05) 4.928
Adjusted Level of Significance ~ 0.0357 Adjusted Chi Square Value 4.519
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.0014E-6 95% Adjusted Gamma UCL (use when n<50) 4.3636E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.743 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.304 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -17.42 Mean of logged Data  -15.26
Maximum of Logged Data  -12.02 SD of logged Data 2.259

Assuming Lognormal Distribution
95% H-UCL 4.1386E-5 90% Chebyshev (MVUE) UCL 6.0010E-6
95% Chebyshev (MVUE) UCL 7.7873E-6 97.5% Chebyshev (MVUE) UCL 1.0267E-5
99% Chebyshev (MVUE) UCL 1.5137E-5

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 2.6488E-6 95% Jackknife UCL 2.7030E-6
95% Standard Bootstrap UCL 2.6383E-6 95% Bootstrap-t UCL 2.9052E-6
95% Hall's Bootstrap UCL 2.5449E-6 95% Percentile Bootstrap UCL 2.6003E-6

95% BCA Bootstrap UCL 2.6381E-6
90% Chebyshev(Mean, Sd) UCL 3.4238E-6 95% Chebyshev(Mean, Sd) UCL 4.2010E-6
97.5% Chebyshev(Mean, Sd) UCL 5.2796E-6 99% Chebyshev(Mean, Sd) UCL 7.3984E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 7.3984E-6
95% Chebyshev(Mean, Sd) UCL 4.2010E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000

Benzo(a)pyrene
General Statistics
Total Number of Observations 18 Number of Distinct Observations 18
Minimum 3.6900E-8 Mean 1.7031E-6
Maximum 6.6276E-6 Median 8.3286E-8
SD 2.4726E-6 Std. Error of Mean 5.8279E-7
Coefficient of Variation ~ N/A Skewness 1.076
Normal GOF Test
Shapiro Wilk Test Statistic 0.69 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.387 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.7169E-6 95% Adjusted-CLT UCL (Chen-1995) 2.8197E-6
95% Modified-t UCL (Johnson-1978) 2.7416E-6
Gamma GOF Test
A-D Test Statistic 2175 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.826 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.307 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.219 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.378 k star (bias corrected MLE) 0.352
Theta hat (MLE) 4.5039E-6 Theta star (bias corrected MLE) 4.8363E-6
nu hat (MLE)  13.61 nu star (bias corrected)  12.68
MLE Mean (bias corrected) 1.7031E-6 MLE Sd (bias corrected) 2.8699E-6
Approximate Chi Square Value (0.05) 5.676
Adjusted Level of Significance  0.0357 Adjusted Chi Square Value 5.232
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.8036E-6 95% Adjusted Gamma UCL (use when n<50) 4.1266E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.771 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.263 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -17.12 Mean of logged Data  -15.04
Maximum of Logged Data  -11.92 SD of logged Data 2.08

Assuming Lognormal Distribution
95% H-UCL 2.4307E-5 90% Chebyshev (MVUE) UCL 5.2724E-6
95% Chebyshev (MVUE) UCL 6.7987E-6 97.5% Chebyshev (MVUE) UCL 8.9171E-6
99% Chebyshev (MVUE) UCL 1.3078E-5

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 2.6617E-6 95% Jackknife UCL 2.7169E-6
95% Standard Bootstrap UCL 2.6362E-6 95% Bootstrap-t UCL 2.9195E-6
95% Hall's Bootstrap UCL 2.5834E-6 95% Percentile Bootstrap UCL 2.6212E-6

95% BCA Bootstrap UCL 2.7614E-6
90% Chebyshev(Mean, Sd) UCL 3.4514E-6 95% Chebyshev(Mean, Sd) UCL 4.2434E-6
97.5% Chebyshev(Mean, Sd) UCL 5.3426E-6 99% Chebyshev(Mean, Sd) UCL 7.5018E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 7.5018E-6
95% Chebyshev(Mean, Sd) UCL 4.2434E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Benzo(b)fluoranthene
General Statistics
Total Number of Observations 18 Number of Distinct Observations 18
Minimum 5.9700E-8 Mean 1.7193E-6
Maximum 6.2748E-6 Median 3.1259E-7
SD 2.1856E-6 Std. Error of Mean 5.1515E-7
Coefficient of Variation ~ N/A Skewness 1.115
Normal GOF Test
Shapiro Wilk Test Statistic 0.763 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.278 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.6155E-6 95% Adjusted-CLT UCL (Chen-1995) 2.7113E-6
95% Modified-t UCL (Johnson-1978) 2.6380E-6
Gamma GOF Test
A-D Test Statistic 1.15 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.798 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.247 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.215 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.519 k star (bias corrected MLE) 047
Theta hat (MLE) 3.3097E-6 Theta star (bias corrected MLE) 3.6586E-6
nu hat (MLE)  18.7 nu star (bias corrected)  16.92
MLE Mean (bias corrected) 1.7193E-6 MLE Sd (bias corrected) 2.5080E-6
Approximate Chi Square Value (0.05) 8.613
Adjusted Level of Significance  0.0357 Adjusted Chi Square Value 8.049
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 3.3769E-6 95% Adjusted Gamma UCL (use when n<50) 3.6139E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.854 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.206 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data appear Lognormal at 5% Significance Level
Data appear Approxil L at 5% Signif Level

Lognormal Statistics
Minimum of Logged Data  -16.63 Mean of logged Data  -14.49
Maximum of Logged Data  -11.98 SD of logged Data 1.791

Assuming Lognormal Distribution
95% H-UCL 1.4027E-5 90% Chebyshev (MVUE) UCL 5.2689E-6
95% Chebyshev (MVUE) UCL 6.7072E-6 97.5% Chebyshev (MVUE) UCL 8.7035E-6
99% Chebyshev (MVUE) UCL 1.2625E-5

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 2.5667E-6 95% Jackknife UCL 2.6155E-6
95% Standard Bootstrap UCL 2.5560E-6 95% Bootstrap-t UCL 2.8671E-6
95% Hall's Bootstrap UCL 2.5550E-6 95% Percentile Bootstrap UCL 2.5920E-6

95% BCA Bootstrap UCL 2.6725E-6
90% Chebyshev(Mean, Sd) UCL 3.2648E-6 95% Chebyshev(Mean, Sd) UCL 3.9648E-6
97.5% Chebyshev(Mean, Sd) UCL 4.9364E-6 99% Chebyshev(Mean, Sd) UCL 6.8450E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 6.8450E-6
95% Chebyshev(Mean, Sd) UCL 3.9648E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Benzo(g,h,i)perylene

Full Data Sets

\ppendix B-3. UCL Statistics for L
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

General Statistics

Total Number of Observations 15

Number of Distinct Observations 15

Minimum 4.9700E-7
Maximum 7.8498E-6
SD 2.6165E-6
Coefficient of Variation ~ N/A

Mean 2.7661E-6
Median 1.3500E-6
Std. Error of Mean 6.7557E-7

Skewness 1.018

Normal GOF Test

Shapiro Wilk Test Statistic 0.814

5% Shapiro Wilk Critical Value 0.881
Lilliefors Test Statistic 0.239

5% Lilliefors Critical Value 0.229

Shapiro Wilk GOF Test
Data Not Normal at 5% Significance Level
Lilliefors GOF Test
Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution

95% Normal UCL
95% Student's-t UCL 3.9560E-6

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 4.0671E-6
95% Modified-t UCL (Johnson-1978) 3.9856E-6

Gamma GOF Test
A-D Test Statistic 0.645 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.759 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.187 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.227 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

khat (MLE) ~ 1.237
Theta hat (MLE) 2.2357E-6
nuhat (MLE) ~ 37.12

MLE Mean (bias corrected) 2.7661E-6

Adjusted Level of Significance  0.0324

k star (bias corrected MLE) 1.034
Theta star (bias corrected MLE) 2.6746E-6
nu star (bias corrected)  31.03
MLE Sd (bias corrected) 2.7199E-6
Approximate Chi Square Value (0.05)  19.3
Adjusted Chi Square Value  18.17

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50) 4.4464E-6

95% Adjusted Gamma UCL (use when n<50) 4.7236E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.904

5% Shapiro Wilk Critical Value 0.881
Lilliefors Test Statistic 0.137

5% Lilliefors Critical Value 0.229

Shapiro Wilk Lognormal GOF Test
Data appear Lognormal at 5% Significance Level
Lilliefors Lognormal GOF Test
Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics

-14.51
-11.76

Minimum of Logged Data
Maximum of Logged Data

-13.25
1.012

Mean of logged Data
SD of logged Data

Assuming Lognormal Distribution

95% H-UCL 6.1818E-6
95% Chebyshev (MVUE) UCL 6.2706E-6
99% Chebyshev (MVUE) UCL 1.0733E-5

90% Chebyshev (MVUE) UCL 5.1859E-6
97.5% Chebyshev (MVUE) UCL 7.7761E-6

Free UCL

Data appear to follow a Di ible Di

at5% Level

Nonparametric Distribution Free UCLs

95% CLT UCL 3.8773E-6

95% Standard Bootstrap UCL 3.8366E-6
95% Hall's Bootstrap UCL 3.8708E-6

95% BCA Bootstrap UCL 4.0049E-6

90% Chebyshev(Mean, Sd) UCL 4.7928E-6
97.5% Chebyshev(Mean, Sd) UCL 6.9850E-6

95% Jackknife UCL 3.9560E-6
95% Bootstrap-t UCL 4.2348E-6
95% Percentile Bootstrap UCL 3.8729E-6

95% Chebyshev(Mean, Sd) UCL 5.7108E-6
99% Chebyshev(Mean, Sd) UCL 9.4879E-6

Suggested UCL to Use

95% Adjusted Gamma UCL 4.7236E-6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Benzo(k)fluoranthene
General Statistics
Total Number of Observations 18 Number of Distinct Observations 17
Minimum 1.2800E-8 Mean 3.1575E-6
Maximum 1.3104E-5 Median 1.6814E-6
SD 3.8336E-6 Std. Error of Mean 9.0359E-7
Coefficient of Variation ~ N/A Skewness 1122
Normal GOF Test
Shapiro Wilk Test Statistic 0.808 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.29 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.7294E-6 95% Adjusted-CLT UCL (Chen-1995) 4.8990E-6
95% Modified-t UCL (Johnson-1978) 4.7692E-6
Gamma GOF Test
A-D Test Statistic 1.661 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.837 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.285 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.22 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.325 k star (bias corrected MLE) 0.308
Theta hat (MLE) 9.7113E-6 Theta star (bias corrected MLE) 1.0252E-5
nu hat (MLE)  11.7 nu star (bias corrected)  11.09
MLE Mean (bias corrected) 3.1575E-6 MLE Sd (bias corrected) 5.6895E-6
Approximate Chi Square Value (0.05) 4.632
Adjusted Level of Significance  0.0357 Adjusted Chi Square Value 4.238
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 7.5575E-6 95% Adjusted Gamma UCL (use when n<50) 8.2608E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.783 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.277 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -18.17 Mean of logged Data  -14.76
Maximum of Logged Data  -11.24 SD of logged Data 2.811

Assuming Lognormal Distribution
95% H-UCL  0.00107 90% Chebyshev (MVUE) UCL 3.2066E-5
95% Chebyshev (MVUE) UCL 4.2192E-5 97.5% Chebyshev (MVUE) UCL 5.6248E-5
99% Chebyshev (MVUE) UCL 8.3857E-5

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 4.6438E-6 95% Jackknife UCL 4.7294E-6
95% Standard Bootstrap UCL 4.6094E-6 95% Bootstrap-t UCL 5.1393E-6
95% Hall's Bootstrap UCL 5.1170E-6 95% Percentile Bootstrap UCL 4.5733E-6

95% BCA Bootstrap UCL 4.9073E-6
90% Chebyshev(Mean, Sd) UCL 5.8683E-6 95% Chebyshev(Mean, Sd) UCL 7.0961E-6
97.5% Chebyshev(Mean, Sd) UCL 8.8004E-6 99% Chebyshev(Mean, Sd) UCL 1.2148E-5

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.2148E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
Chrysene

Total Number of Observations

\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

General Statistics
18
Minimum 5.1000E-8
Maximum 2.2554E-4

SD 6.5012E-5

Number of Distinct Observations 18
Mean 2.8421E-5
Median 1.1670E-6

Std. Error of Mean 1.5324E-5

Coefficient of Variation ~ N/A Skewness 2447

Normal GOF Test

Shapiro Wilk Test Statistic 0.505 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.465 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 5.5078E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 6.3072E-5
95% Modified-t UCL (Johnson-1978) 5.6552E-5

Gamma GOF Test
A-D Test Statistic 1.663 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.878 Data Not Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.272 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.225 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.224 k star (bias corrected MLE) 0.223
Theta hat (MLE) 1.2711E-4 Theta star (bias corrected MLE) 1.2724E-4
nu hat (MLE) 8.049 nu star (bias corrected) 8.041
MLE Mean (bias corrected) 2.8421E-5 MLE Sd (bias corrected) 6.0137E-5
Approximate Chi Square Value (0.05) 2.759
Adjusted Level of Significance ~ 0.0357 Adjusted Chi Square Value 247

Assuming Gamma Distribution

95% Approximate Gamma UCL (use when n>=50)) 8.2839E-5 95% Adjusted Gamma UCL (use when n<50) 9.2521E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.851 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.226 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
-16.79
-8.397

Minimum of Logged Data Mean of logged Data

SD of logged Data

-13.7
Maximum of Logged Data 2.946
Assuming Lognormal Distribution

95% H-UCL  0.00659

95% Chebyshev (MVUE) UCL 1.6438E-4

99% Chebyshev (MVUE) UCL 3.2795E-4

90% Chebyshev (MVUE) UCL 1.2463E-4
97.5% Chebyshev (MVUE) UCL 2.1956E-4

-« Di

Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 5.3626E-5

95% Standard Bootstrap UCL 5.2462E-5
95% Hall's Bootstrap UCL 6.1743E-5

95% BCA Bootstrap UCL 6.5489E-5

90% Chebyshev(Mean, Sd) UCL 7.4392E-5
97.5% Chebyshev(Mean, Sd) UCL 1.2412E-4

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.8089E-4

95% Jackknife UCL 5.5078E-5
95% Bootstrap-t UCL 9.6294E-5
95% Percentile Bootstrap UCL 5.4039E-5

95% Chebyshev(Mean, Sd) UCL 9.5215E-5
99% Chebyshev(Mean, Sd) UCL 1.8089E-4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)

and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
Dibenzo(a,h)anthracene
General Statistics

Total Number of Observations 18 Number of Distinct Observations 17
Minimum 1.3900E-8 Mean 1.9158E-6
Maximum 7.9380E-6 Median 5.2499E-8
SD 2.8934E-6 Std. Error of Mean 6.8197E-7
Coefficient of Variation ~ N/A Skewness 1.165

Normal GOF Test

Shapiro Wilk Test Statistic 0.678 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.407 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.1021E-6 95% Adjusted-CLT UCL (Chen-1995) 3.2376E-6
95% Modified-t UCL (Johnson-1978) 3.1333E-6

Gamma GOF Test
A-D Test Statistic 2.8 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.838 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.418 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.22 Data Not Gamma Distributed at 5% Significance Level

Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.319 k star (bias corrected MLE) 0.303
Theta hat (MLE) 6.0097E-6 Theta star (bias corrected MLE) 6.3292E-6
nu hat (MLE)  11.48 nu star (bias corrected)  10.9
MLE Mean (bias corrected) 1.9158E-6 MLE Sd (bias corrected) 3.4821E-6
Approximate Chi Square Value (0.05) 4.51
Adjusted Level of Significance  0.0357 Adjusted Chi Square Value 4.121

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.6291E-6 95% Adjusted Gamma UCL (use when n<50) 5.0651E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.705 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.396 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data Not Lognormal at 5% Significance Level

Data Not Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -18.09 Mean of logged Data  -15.31
Maximum of Logged Data  -11.74 SD of logged Data 2.34

Assuming Lognormal Distribution
95% H-UCL 5.7193E-5 90% Chebyshev (MVUE) UCL 6.7883E-6
95% Chebyshev (MVUE) UCL 8.8313E-6 97.5% Chebyshev (MVUE) UCL 1.1667E-5
99% Chebyshev (MVUE) UCL 1.7237E-5

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 3.0375E-6 95% Jackknife UCL 3.1021E-6
95% Standard Bootstrap UCL 3.0099E-6 95% Bootstrap-t UCL 3.3728E-6
95% Hall's Bootstrap UCL 2.9635E-6 95% Percentile Bootstrap UCL 3.0935E-6

95% BCA Bootstrap UCL 3.1694E-6
90% Chebyshev(Mean, Sd) UCL 3.9617E-6 95% Chebyshev(Mean, Sd) UCL 4.8884E-6
97.5% Chebyshev(Mean, Sd) UCL 6.1747E-6 99% Chebyshev(Mean, Sd) UCL 8.7013E-6

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 8.7013E-6
95% Chebyshev(Mean, Sd) UCL 4.8884E-6 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Fluoranthene
General Statistics
Total Number of Observations 15 Number of Distinct Observations 15
Minimum 5.4400E-7 Mean 3.1490E-6
Maximum 8.7822E-6 Median 1.5600E-6
SD 2.9204E-6 Std. Error of Mean 7.5405E-7
Coefficient of Variation ~ N/A Skewness 0.93
Normal GOF Test
Shapiro Wilk Test Statistic 0.816 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.24 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.4771E-6 95% Adjusted-CLT UCL (Chen-1995) 4.5827E-6
95% Modified-t UCL (Johnson-1978) 4.5073E-6
Gamma GOF Test
A-D Test Statistic 0.79 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.758 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.207 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.227 Detected data appear Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.274 k star (bias corrected MLE) 1.063
Theta hat (MLE) 2.4726E-6 Theta star (bias corrected MLE) 2.9616E-6
nu hat (MLE)  38.21 nu star (bias corrected)  31.9
MLE Mean (bias corrected) 3.1490E-6 MLE Sd (bias corrected) 3.0539E-6
Approximate Chi Square Value (0.05)  19.99
Adjusted Level of Significance  0.0324 Adjusted Chi Square Value  18.84
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 5.0245E-6 95% Adjusted Gamma UCL (use when n<50) 5.3326E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.894 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.177 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -14.42 Mean of logged Data  -13.11
Maximum of Logged Data  -11.64 SD of logged Data 0.991

Assuming Lognormal Distribution
95% H-UCL 6.8243E-6 90% Chebyshev (MVUE) UCL 5.8171E-6
95% Chebyshev (MVUE) UCL 7.0186E-6 97.5% Chebyshev (MVUE) UCL 8.6863E-6
99% Chebyshev (MVUE) UCL 1.1962E-5

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 4.3893E-6 95% Jackknife UCL 4.4771E-6
95% Standard Bootstrap UCL 4.3443E-6 95% Bootstrap-t UCL 4.9210E-6
95% Hall's Bootstrap UCL 4.3798E-6 95% Percentile Bootstrap UCL 4.3767E-6

95% BCA Bootstrap UCL 4.4908E-6
90% Chebyshev(Mean, Sd) UCL 5.4111E-6 95% Chebyshev(Mean, Sd) UCL 6.4358E-6
97.5% Chebyshev(Mean, Sd) UCL 7.8580E-6 99% Chebyshev(Mean, Sd) UCL 1.0652E-5

Suggested UCL to Use
95% Adjusted Gamma UCL 5.3326E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Fluorene
General Statistics
Total Number of Observations 15 Number of Distinct Observations 15
Minimum 2.7600E-7 Mean 4.6609E-6
Maximum 1.3356E-5 Median 7.9700E-7
SD 5.2071E-6 Std. Error of Mean 1.3445E-6
Coefficient of Variation ~ N/A Skewness 0.602
Normal GOF Test
Shapiro Wilk Test Statistic 0.758 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.307 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 7.0290E-6 95% Adjusted-CLT UCL (Chen-1995) 7.0956E-6
95% Modified-t UCL (Johnson-1978) 7.0638E-6
Gamma GOF Test
A-D Test Statistic 1.392 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.782 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.278 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.232 Data Not Gamma Distributed at 5% Significance Level
Data Not Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 0.649 k star (bias corrected MLE) 0.563
Theta hat (MLE) 7.1841E-6 Theta star (bias corrected MLE) 8.2718E-6
nu hat (MLE)  19.46 nu star (bias corrected)  16.9
MLE Mean (bias corrected) 4.6609E-6 MLE Sd (bias corrected) 6.2092E-6
Approximate Chi Square Value (0.05) 8.604
Adjusted Level of Significance ~ 0.0324 Adjusted Chi Square Value 7.883
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 9.1575E-6 95% Adjusted Gamma UCL (use when n<50) 9.9944E-6
Lognormal GOF Test
Shapiro Wilk Test Statistic 0.821 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.242 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data Not Lognormal at 5% Significance Level
Data Not Lognormal at 5% Significance Level
Lognormal Statistics
Minimum of Logged Data  -15.1 Mean of logged Data  -13.22
Maximum of Logged Data  -11.22 SD of logged Data 1.547
Assuming Lognormal Distribution
95% H-UCL 2.7718E-5 90% Chebyshev (MVUE) UCL 1.2300E-5
95% Chebyshev (MVUE) UCL 1.5521E-5 97.5% Chebyshev (MVUE) UCL 1.9991E-5

99% Chebyshev (MVUE) UCL 2.8773E-5

ic Distribution Free UCL
Data do not follow a Discemible Distribution (0.05)

Nonparametric Distribution Free UCLs

95% CLT UCL 6.8724E-6 95% Jackknife UCL 7.0290E-6
95% Standard Bootstrap UCL 6.8282E-6 95% Bootstrap-t UCL 7.3532E-6
95% Hall's Bootstrap UCL 6.6641E-6 95% Percentile Bootstrap UCL 6.8497E-6

95% BCA Bootstrap UCL 6.8512E-6
90% Chebyshev(Mean, Sd) UCL 8.6944E-6 95% Chebyshev(Mean, Sd) UCL 1.0521E-5
97.5% Chebyshev(Mean, Sd) UCL 1.3057E-5 99% Chebyshev(Mean, Sd) UCL 1.8038E-5

Suggested UCL to Use
99% Chebyshev (Mean, Sd) UCL 1.8038E-5
95% Chebyshev(Mean, Sd) UCL 1.0521E-5 Used as alternate value
Recommended UCL exceeds the maximum observation
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%
Number of Bootstrap Operations 2000
Indeno(1,2,3-cd)pyrene
General Statistics

Total Number of Observations 18 Number of Distinct Observations 18
Minimum 8.2600E-8 Mean 1.8972E-6
Maximum 7.4970E-6 Median 4.6886E-7
SD 2.5423E-6 Std. Error of Mean 5.9923E-7
Coefficient of Variation ~ N/A Skewness 1.372

Normal GOF Test

Shapiro Wilk Test Statistic 0.733 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.277 Lilliefors GOF Test
5% Lilliefors Critical Value 0.209 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 2.9396E-6 95% Adjusted-CLT UCL (Chen-1995) 3.0899E-6
95% Modified-t UCL (Johnson-1978) 2.9719E-6

Gamma GOF Test
A-D Test Statistic 0.985 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.795 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.212 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.214 Detected data appear Gamma Distributed at 5% Significance Level

Detected data follow Appr. Gamma Distribution at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.563 k star (bias corrected MLE) 0.506
Theta hat (MLE) 3.3721E-6 Theta star (bias corrected MLE) 3.7502E-6
nu hat (MLE)  20.25 nu star (bias corrected) ~ 18.21
MLE Mean (bias corrected) 1.8972E-6 MLE Sd (bias corrected) 2.6674E-6
Approximate Chi Square Value (0.05) 9.544
Adjusted Level of Significance  0.0357 Adjusted Chi Square Value 8.945

Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 3.6201E-6 95% Adjusted Gamma UCL (use when n<50) 3.8624E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.885 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.897 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.188 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.209 Data appear Lognormal at 5% Significance Level
Data appear Approxil L at 5% Signif Level

Lognormal Statistics
Minimum of Logged Data  -16.31 Mean of logged Data  -14.28
Maximum of Logged Data  -11.8 SD of logged Data 1.645

Assuming Lognormal Distribution
95% H-UCL 1.0531E-5 90% Chebyshev (MVUE) UCL 4.9707E-6
95% Chebyshev (MVUE) UCL 6.2774E-6 97.5% Chebyshev (MVUE) UCL 8.0910E-6
99% Chebyshev (MVUE) UCL 1.1654E-5

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 2.8828E-6 95% Jackknife UCL 2.9396E-6
95% Standard Bootstrap UCL 2.8667E-6 95% Bootstrap-t UCL 3.3893E-6
95% Hall's Bootstrap UCL 2.8783E-6 95% Percentile Bootstrap UCL 2.9601E-6

95% BCA Bootstrap UCL 3.0383E-6
90% Chebyshev(Mean, Sd) UCL 3.6948E-6 95% Chebyshev(Mean, Sd) UCL 4.5091E-6
97.5% Chebyshev(Mean, Sd) UCL 5.6393E-6 99% Chebyshev(Mean, Sd) UCL 7.8594E-6

Suggested UCL to Use
95% Adjusted Gamma UCL 3.8624E-6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.

For additional insight the user may want to consult a statistician.



User Selected Options
Date/Time of Computation
From File
Full Precision
Confidence Coefficient
Number of Bootstrap Operations
2-Methylnaphthalene

Total Number of Observations

\ppendix B-3. UCL for Full Data Sets
Montgomery County RRF
Dickerson, MD

9/25/2013 5:22:51 PM
Unit 3.xls

OFF

95%

2000

General Statistics
15
Minimum 4.4100E-7
Maximum 5.3000E-5

SD 1.2869E-5

Number of Distinct Observations 15
Mean 9.1818E-6
Median 7.0800E-6
Std. Error of Mean 3.3228E-6

Coefficient of Variation ~ N/A Skewness 3.14

Normal GOF Test

Shapiro Wilk Test Statistic 0.59 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.348 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

Assuming Normal Distribution
95% Normal UCL
95% Student's-t UCL 1.5034E-5

95% UCLs (Adjusted for Skewness)
95% Adjusted-CLT UCL (Chen-1995) 1.7526E-5
95% Modified-t UCL (Johnson-1978) 1.5483E-5

Gamma GOF Test
A-D Test Statistic 0.578 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.772 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 0.203 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.23 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE) 0.817 k star (bias corrected MLE) 0.698

Theta hat (MLE) 1.1235E-5
nuhat (MLE) ~ 24.52

Theta star (bias corrected MLE) 1.3149E-5
nu star (bias corrected)  20.95

MLE Mean (bias corrected) 9.1818E-6 MLE Sd (bias corrected) 1.0988E-5
11.55

10.7

Approximate Chi Square Value (0.05)

Adjusted Level of Significance ~ 0.0324 Adjusted Chi Square Value
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 1.6649E-5 95% Adjusted Gamma UCL (use when n<50) 1.7973E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.915 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.178 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
-14.63
-9.845

Minimum of Logged Data Mean of logged Data

SD of logged Data

-12.32
Maximum of Logged Data 1.359
Assuming Lognormal Distribution

95% H-UCL 3.7861E-5

95% Chebyshev (MVUE) UCL 2.7581E-5

99% Chebyshev (MVUE) UCL 4.9995E-5

90% Chebyshev (MVUE) UCL 2.2133E-5
97.5% Chebyshev (MVUE) UCL 3.5142E-5

Free UCL
at5%

Data appear to follow a Di Level

Nonparametric Distribution Free UCLs
95% CLT UCL 1.4647E-5
95% Standard Bootstrap UCL 1.4469E-5
95% Hall's Bootstrap UCL 3.6307E-5
95% BCA Bootstrap UCL 1.8710E-5
90% Chebyshev(Mean, Sd) UCL 1.9150E-5
97.5% Chebyshev(Mean, Sd) UCL 2.9933E-5

95% Jackknife UCL 1.5034E-5
95% Bootstrap-t UCL 2.2837E-5
95% Percentile Bootstrap UCL 1.5288E-5

95% Chebyshev(Mean, Sd) UCL 2.3666E-5
99% Chebyshev(Mean, Sd) UCL 4.2243E-5

Suggested UCL to Use
95% Adjusted Gamma UCL 1.7973E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Naphthathalene
General Statistics
Total Number of Observations 15 Number of Distinct Observations 15
Minimum 5.0200E-6 Mean 2.7686E-5
Maximum 8.1018E-5 Median 1.7200E-5
SD 2.6237E-5 Std. Error of Mean 6.7743E-6
Coefficient of Variation ~ N/A Skewness 1.116
Normal GOF Test
Shapiro Wilk Test Statistic 0.81 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.195 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data appear Normal at 5% Significance Level
Data appear Approxil Normal at 5% Signif Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 3.9618E-5 95% Adjusted-CLT UCL (Chen-1995) 4.0916E-5
95% Modified-t UCL (Johnson-1978) 3.9944E-5
Gamma GOF Test
A-D Test Statistic 0.674 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.758 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.223 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.227 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.268 k star (bias corrected MLE) 1.059
Theta hat (MLE) 2.1834E-5 Theta star (bias corrected MLE) 2.6146E-5
nu hat (MLE)  38.04 nu star (bias corrected)  31.77
MLE Mean (bias corrected) 2.7686E-5 MLE Sd (bias corrected) 2.6905E-5
Approximate Chi Square Value (0.05)  19.89
Adjusted Level of Significance ~ 0.0324 Adjusted Chi Square Value  18.74
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.4225E-5 95% Adjusted Gamma UCL (use when n<50) 4.6943E-5

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.897 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.221 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -12.2 Mean of logged Data  -10.94
Maximum of Logged Data  -9.421 SD of logged Data 0.995

Assuming Lognormal Distribution
95% H-UCL 6.0348E-5 90% Chebyshev (MVUE) UCL 5.1298E-5
95% Chebyshev (MVUE) UCL 6.1918E-5 97.5% Chebyshev (MVUE) UCL 7.6658E-5
99% Chebyshev (MVUE) UCL 1.0561E-4

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signi Level

Nonparametric Distribution Free UCLs

95% CLT UCL 3.8829E-5 95% Jackknife UCL 3.9618E-5
95% Standard Bootstrap UCL 3.8302E-5 95% Bootstrap-t UCL 4.3582E-5
95% Hall's Bootstrap UCL 3.8888E-5 95% Percentile Bootstrap UCL 3.8609E-5

95% BCA Bootstrap UCL 4.0606E-5
90% Chebyshev(Mean, Sd) UCL 4.8009E-5 95% Chebyshev(Mean, Sd) UCL 5.7215E-5
97.5% Chebyshev(Mean, Sd) UCL 6.9992E-5 99% Chebyshev(Mean, Sd) UCL 9.5090E-5

Suggested UCL to Use
95% Student's-t UCL 3.9618E-5
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs
Full Precision  OFF
Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Phenanthrene
General Statistics
Total Number of Observations 15 Number of Distinct Observations 15
Minimum 6.1500E-7 Mean 4.8292E-6
Maximum 1.5120E-5 Median 2.3600E-6
SD 4.2366E-6 Std. Error of Mean 1.0939E-6
Coefficient of Variation ~ N/A Skewness 1.267
Normal GOF Test
Shapiro Wilk Test Statistic 0.844 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.253 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data Not Normal at 5% Significance Level
Data Not Normal at 5% Significance Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 6.7559E-6 95% Adjusted-CLT UCL (Chen-1995) 7.0110E-6
95% Modified-t UCL (Johnson-1978) 6.8156E-6
Gamma GOF Test
A-D Test Statistic 0.449 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.754 Detected data appear Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.222 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.226 Detected data appear Gamma Distributed at 5% Significance Level
Detected data appear Gamma Distributed at 5% Significance Level
Gamma Statistics
k hat (MLE) 1.491 k star (bias corrected MLE) 1.237
Theta hat (MLE) 3.2385E-6 Theta star (bias corrected MLE) 3.9027E-6
nu hat (MLE)  44.74 nu star (bias corrected)  37.12
MLE Mean (bias corrected) 4.8292E-6 MLE Sd (bias corrected) 4.3413E-6
Approximate Chi Square Value (0.05)  24.17
Adjusted Level of Significance ~ 0.0324 Adjusted Chi Square Value  22.89
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50) 7.4159E-6 95% Adjusted Gamma UCL (use when n<50) 7.8311E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.959 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data appear Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.179 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

Lognormal Statistics
Minimum of Logged Data  -14.3 Mean of logged Data  -12.61
Maximum of Logged Data  -11.1 SD of logged Data 0.924

Assuming Lognormal Distribution
95% H-UCL 9.7555E-6 90% Chebyshev (MVUE) UCL 8.7214E-6
95% Chebyshev (MVUE) UCL 1.0446E-5 97.5% Chebyshev (MVUE) UCL 1.2840E-5
99% Chebyshev (MVUE) UCL 1.7542E-5

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signi Level

Nonparametric Distribution Free UCLs

95% CLT UCL 6.6285E-6 95% Jackknife UCL 6.7559E-6
95% Standard Bootstrap UCL 6.5919E-6 95% Bootstrap-t UCL 7.6698E-6
95% Hall's Bootstrap UCL 7.1539E-6 95% Percentile Bootstrap UCL 6.5841E-6

95% BCA Bootstrap UCL 6.9044E-6
90% Chebyshev(Mean, Sd) UCL 8.1109E-6 95% Chebyshev(Mean, Sd) UCL 9.5974E-6
97.5% Chebyshev(Mean, Sd) UCL 1.1661E-5 99% Chebyshev(Mean, Sd) UCL 1.5713E-5

Suggested UCL to Use
95% Adjusted Gamma UCL 7.8311E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.



\ppendix B-3. UCL Statistics for L Full Data Sets
Montgomery County RRF
Dickerson, MD
User Selected Options
Date/Time of Computation  9/25/2013 5:22:51 PM
From File  Unit 3.xIs

Full Precision  OFF

Confidence Coefficient 95%

Number of Bootstrap Operations 2000

Pyrene
General Statistics
Total Number of Observations 15 Number of Distinct Observations 15
Minimum 8.7100E-7 Mean 3.2728E-6
Maximum 6.3504E-6 Median 3.4100E-6
SD 2.1744E-6 Std. Error of Mean 5.6143E-7
Coefficient of Variation ~ N/A Skewness 0.164
Normal GOF Test
Shapiro Wilk Test Statistic 0.851 Shapiro Wilk GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Normal at 5% Significance Level
Lilliefors Test Statistic ~ 0.187 Lilliefors GOF Test
5% Lilliefors Critical Value 0.229 Data appear Normal at 5% Significance Level
Data appear Approxil Normal at 5% Signif Level
Assuming Normal Distribution
95% Normal UCL 95% UCLs (Adjusted for Skewness)
95% Student's-t UCL 4.2616E-6 95% Adjusted-CLT UCL (Chen-1995) 4.2216E-6
95% Modified-t UCL (Johnson-1978) 4.2656E-6
Gamma GOF Test
A-D Test Statistic 0.933 Anderson-Darling Gamma GOF Test
5% A-D Critical Value 0.747 Data Not Gamma Distributed at 5% Significance Level
K-S Test Statistic 0.204 Kolmogrov-Smimoff Gamma GOF Test
5% K-S Critical Value 0.224 Detected data appear Gamma Distributed at 5% Significance Level
Detected data follow Appr. Gamma Distribution at 5% Significance Level
Gamma Statistics
k hat (MLE) 2.004 k star (bias corrected MLE) 1.648
Theta hat (MLE) 1.6329E-6 Theta star (bias corrected MLE) 1.9861E-6
nu hat (MLE)  60.13 nu star (bias corrected)  49.43
MLE Mean (bias corrected) 3.2728E-6 MLE Sd (bias corrected) 2.5495E-6
Approximate Chi Square Value (0.05)  34.29
Adjusted Level of Significance  0.0324 Adjusted Chi Square Value  32.74
Assuming Gamma Distribution
95% Approximate Gamma UCL (use when n>=50)) 4.7179E-6 95% Adjusted Gamma UCL (use when n<50) 4.9410E-6

Lognormal GOF Test

Shapiro Wilk Test Statistic 0.838 Shapiro Wilk Lognormal GOF Test
5% Shapiro Wilk Critical Value 0.881 Data Not Lognormal at 5% Significance Level
Lilliefors Test Statistic 0.199 Lilliefors Lognormal GOF Test
5% Lilliefors Critical Value 0.229 Data appear Lognormal at 5% Significance Level
Data appear Approxil L at 5% Signif Level

Lognormal Statistics
Minimum of Logged Data  -13.95 Mean of logged Data  -12.9
Maximum of Logged Data  -11.97 SD of logged Data 0.809

Assuming Lognormal Distribution
95% H-UCL 5.8977E-6 90% Chebyshev (MVUE) UCL 5.6320E-6
95% Chebyshev (MVUE) UCL 6.6550E-6 97.5% Chebyshev (MVUE) UCL 8.0750E-6
99% Chebyshev (MVUE) UCL 1.0864E-5

ic Distribution Free UCL
Data appear to follow a Di ible Di ion at 5% Signif Level

Nonparametric Distribution Free UCLs

95% CLT UCL 4.1962E-6 95% Jackknife UCL 4.2616E-6
95% Standard Bootstrap UCL 4.1732E-6 95% Bootstrap-t UCL 4.3219E-6
95% Hall's Bootstrap UCL 4.1074E-6 95% Percentile Bootstrap UCL 4.1911E-6

95% BCA Bootstrap UCL 4.2043E-6
90% Chebyshev(Mean, Sd) UCL 4.9571E-6 95% Chebyshev(Mean, Sd) UCL 5.7200E-6
97.5% Chebyshev(Mean, Sd) UCL 6.7789E-6 99% Chebyshev(Mean, Sd) UCL 8.8589E-6

Suggested UCL to Use
95% Student's-t UCL 4.2616E-6
Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.
These recommendations are based upon the results of the simulation studies summarized in Singh, Singh, and laci (2002)
and Singh and Singh (2003). However, simulations results will not cover all Real World data sets.
For additional insight the user may want to consult a statistician.
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FUGITIVE EMISSION IMPACTS



Appendix C

Fugitive Emission Impacts
Montgomery County RRF
Dickerson, MD

Maximum 1-hr Maximum Potomac River (avg) Potomac River Watershed(avg) Farm 02
Cyp Dyp Dywp Chp Cyp Dyp Dywp Cyp Dyp Dywp Cyp Dyp Dywp
Q (g/s) 0.007742385 0.4750104 0.1968979] 9.347094801 | 0.341717 0.012471 0.000658 | 2.42370713 0.1280221 0.004604 | 2.655749 0.135905 0.008129
Metals
Arsenic 1.60E-08 1.24E-10 7.60E-09 3.15E-09 1.50E-07 5.47E-09 2.00E-10 1.05E-11| 3.88E-08  2.05E-09 7.37E-11| 4.25E-08 2.18E-09 1.30E-10
Beryllium 2.51E-09 1.95E-11 1.19E-09 4.95E-10 2.35E-08 8.59E-10 3.14E-11 1.66E-12] 6.09E-09 3.22E-10 1.16E-11 | 6.68E-09 3.42E-10 2.04E-11
Cadmium 2.14E-08 1.66E-10 1.02E-08 4.21E-09 2.00E-07 7.31E-09 2.67E-10 1.41E-11| 5.19E-08 2.74E-09 9.85E-11 | 5.68E-08 2.91E-09 1.74E-10
Chromium +3 1.71E-08 1.33E-10 8.13E-09  3.37E-09 1.60E-07 5.85E-09 2.13E-10 1.13E-11| 4.15E-08  2.19E-09 7.88E-11 | 4.55E-08 2.33E-09 1.39E-10
Chromium +6 8.77E-09 6.79E-11 4.16E-09 1.73E-09 8.19E-08 3.00E-09 1.09E-10 5.77E-12| 2.12E-08  1.12E-09 4.04E-11 | 2.33E-08 1.19E-09 7.13E-11
Total Chromium (b) 2.59E-08 2.00E-10 1.23E-08  5.10E-09 2.42E-07 8.84E-09 3.23E-10 1.70E-11| 6.27E-08  3.31E-09 1.19E-10 | 6.87E-08 3.52E-09 2.10E-10
Cobalt 4.41E-09 3.42E-11 2.10E-09 8.68E-10 4.12E-08 151E-09 5.50E-11 290E-12| 1.07E-08 5.65E-10 2.03E-11 | 1.17E-08 5.99E-10 3.59E-11
Copper 2.71E-08 2.10E-10 1.29E-08  5.34E-09 2.54E-07 9.27E-09 3.38E-10 1.79E-11] 6.58E-08  3.47E-09 1.25E-10 | 7.21E-08 3.69E-09 2.21E-10
Lead 2.40E-07 1.86E-09 1.14E-07 4.72E-08 2.24E-06 8.20E-08 2.99E-09 1.58E-10| 5.81E-07 3.07E-08 1.10E-09 | 6.37E-07 3.26E-08 1.95E-09
Manganese 3.77E-08 2.92E-10 1.79E-08 7.41E-09 3.52E-07 1.29E-08 4.70E-10 2.48E-11] 9.13E-08 4.82E-09 1.73E-10 | 1.00E-07 5.12E-09 3.06E-10
Nickel 3.29E-08 2.55E-10 1.56E-08 6.48E-09 3.08E-07 1.12E-08 4.10E-10 2.17E-11)| 7.98E-08  4.21E-09 1.52E-10 | 8.74E-08 4.47E-09 2.68E-10
Selenium 2.37E-08 1.83E-10 1.12E-08 4.66E-09 2.21E-07 8.09E-09 2.95E-10 1.56E-11| 5.74E-08  3.03E-09 1.09E-10 | 6.29E-08 3.22E-09 1.92E-10
zZinc 3.92E-07 3.03E-09 1.86E-07 7.72E-08 3.66E-06 1.34E-07 4.89E-09 258E-10| 9.50E-07 5.02E-08 1.80E-09 | 1.04E-06 5.33E-08 3.19E-09
PAHSs

Dibenzo(a,h)anthracene 2.40E-09 1.86E-11 1.14E-09 4.72E-10 2.24E-08 8.20E-10 2.99E-11 158E-12| 5.82E-09 3.07E-10 1.10E-11 | 6.37E-09 3.26E-10 1.95E-11
Indeno(1,2,3-cd)pyrene 1.82E-09 1.41E-11 8.64E-10  3.58E-10 1.70E-08 6.21E-10 2.27E-11 1.20E-12] 4.41E-09 2.33E-10 8.37E-12 | 4.83E-09 2.47E-10 1.48E-11

* Note: These locations selected based on
the STACK1 (main RRF stack) impacts.




Appendix C

Fugitive Emission Impacts
Montgomery County RRF
Dickerson, MD

MEI A MEI B Secondary Max Monocacy River (avg) Monocacy River Watershed(avg)
Cyp Dyp Dywp Cyp Dyp Dywp Cyp Cyp Dyp Dywp Cyp Dyp Dywp
Q (g/s) 9.477248 0.47501 0.035568 | 61.56269 4.141737 0.196898 6.248012232 0.251717 0.010146 0.000441] 0.137258 0.004327 0.000212
Metals
Arsenic 1.60E-08 152E-07 7.60E-09 5.69E-10 | 9.85E-07 6.63E-08 3.15E-09 1.00E-07 4.03E-09 1.62E-10 7.06E-12| 2.20E-09 6.93E-11 3.40E-12
Beryllium 2.51E-09 2.38E-08 1.19E-09 8.94E-11 ] 1.55E-07 1.04E-08 4.95E-10 1.57E-08 6.33E-10 2.55E-11 1.11E-12| 3.45E-10 1.09E-11 5.34E-13
Cadmium 2.14E-08 2.03E-07 1.02E-08 7.61E-10 | 1.32E-06 8.86E-08 4.21E-09 1.34E-07 5.39E-09 2.17E-10 9.44E-12| 2.94E-09 9.26E-11 4.55E-12
Chromium +3 1.71E-08 1.62E-07 8.13E-09 6.09E-10 | 1.05E-06 7.09E-08 3.37E-09 1.07E-07 4.31E-09 1.74E-10 7.55E-12| 2.35E-09 7.41E-11 3.64E-12
Chromium +6 8.77E-09 8.31E-08 4.16E-09 3.12E-10 | 5.40E-07 3.63E-08 1.73E-09 5.48E-08 2.21E-09 8.89E-11 3.87E-12| 1.20E-09 3.79E-11 1.86E-12
Total Chromium (b) 2.59E-08 2.45E-07 1.23E-08 9.21E-10 | 1.59E-06 1.07E-07 5.10E-09 1.62E-07 6.51E-09 2.63E-10 1.14E-11| 3.55E-09 1.12E-10 5.50E-12
Cobalt 4.41E-09 4.18E-08 2.10E-09 1.57E-10| 2.72E-07 1.83E-08 8.68E-10 2.76E-08 1.11E-09 4.48E-11 195E-12| 6.05E-10 1.91E-11 9.37E-13
Copper 2.71E-08 2.57E-07 1.29E-08 9.65E-10 | 1.67E-06 1.12E-07 5.34E-09 1.70E-07 6.83E-09 2.75E-10 1.20E-11] 3.73E-09 1.17E-10 5.77E-12
Lead 2.40E-07 2.27E-06 1.14E-07 8.53E-09 | 1.48E-05 9.93E-07 4.72E-08 1.50E-06 6.04E-08 2.43E-09 1.06E-10| 3.29E-08 1.04E-09 5.10E-11
Manganese 3.77E-08 3.57E-07 1.79E-08 1.34E-09 | 2.32E-06 1.56E-07 7.41E-09 2.35E-07 9.48E-09 3.82E-10 1.66E-11|5.17E-09 1.63E-10 8.00E-12
Nickel 3.29E-08 3.12E-07 1.56E-08 1.17E-09 | 2.03E-06 1.36E-07 6.48E-09 2.06E-07 8.28E-09 3.34E-10 1.45E-11| 4.52E-09 1.42E-10 6.99E-12
Selenium 2.37E-08 2.24E-07 1.12E-08 8.42E-10 | 1.46E-06 9.80E-08 4.66E-09 1.48E-07 5.96E-09 2.40E-10 1.04E-11| 3.25E-09 1.02E-10 5.03E-12
Zinc 3.92E-07 3.71E-06 1.86E-07 1.39E-08 | 2.41E-05 1.62E-06 7.72E-08 2.45E-06 9.87E-08 3.98E-09 1.73E-10| 5.38E-08 1.70E-09 8.33E-11
PAHs

Dibenzo(a,h)anthracene 2.40E-09 2.27E-08 1.14E-09 8.53E-11 | 1.48E-07 9.94E-09 4.72E-10 1.50E-08 6.04E-10 2.43E-11 1.06E-12| 3.29E-10 1.04E-11 5.10E-13
Indeno(1,2,3-cd)pyrene 1.82E-09 1.72E-08 8.64E-10 6.47E-11| 1.12E-07 7.53E-09 3.58E-10 1.14E-08 458E-10 1.84E-11 8.02E-13| 2.50E-10 7.87E-12 3.86E-13

* Note: These locations selected based on
the STACK1 (main RRF stack) impacts.




Appendix C

Fugitive Emission Impacts
Montgomery County RRF
Dickerson, MD

Pond 02 Farm 01 Pond 03 Farm 06
Cyp Dyp Dywp Cyp Dyp Dywp Cyp Dyp Dywp Cyp Dyp Dywp
Q (g/s) 3.311456 0.117096 0.004506 | 3.240232 0.122958 0.004193] 0.75543119 0.02758263 0.00154618 | 0.324623 0.015296 0.000937
Metals
Arsenic 1.60E-08 5.30E-08 1.87E-09 7.21E-11]5.19E-08 1.97E-09 6.71E-11| 1.21E-08  4.42E-10  2.47E-11 | 5.20E-09 2.45E-10 1.50E-11
Beryllium 2.51E-09 8.33E-09 2.94E-10 1.13E-11|8.15E-09 3.09E-10 1.05E-11| 1.90E-09  6.94E-11  3.89E-12 | 8.16E-10 3.85E-11 2.36E-12
Cadmium 2.14E-08 7.09E-08 2.51E-09 9.64E-11|6.93E-08 2.63E-09 8.97E-11| 1.62E-08  590E-10  3.31E-11 | 6.95E-09 3.27E-10 2.00E-11
Chromium +3 1.71E-08 5.67E-08 2.00E-09 7.71E-11|5.55E-08 2.10E-09 7.18E-11| 1.29E-08  4.72E-10  2.65E-11 | 5.56E-09 2.62E-10 1.60E-11
Chromium +6 8.77E-09 2.90E-08 1.03E-09 3.95E-11| 2.84E-08 1.08E-09 3.68E-11| 6.62E-09  2.42E-10  1.36E-11 | 2.85E-09 1.34E-10 8.21E-12
Total Chromium (b) 2.59E-08 857E-08 3.03E-09 1.17E-10| 8.39E-08 3.18E-09 1.09E-10| 1.96E-08  7.14E-10  4.00E-11 | 8.40E-09 3.96E-10 2.42E-11
Cobalt 4.41E-09 1.46E-08 5.16E-10 1.99E-11| 1.43E-08 5.42E-10 1.85E-11| 3.33E-09  1.22E-10  6.82E-12 | 1.43E-09 6.75E-11 4.13E-12
Copper 2.71E-08 8.99E-08 3.18E-09 1.22E-10|8.79E-08 3.34E-09 1.14E-10| 2.05E-08  7.49E-10  4.20E-11 | 8.81E-09 4.15E-10 2.54E-11
Lead 2.40E-07 7.94E-07 2.81E-08 1.08E-09| 7.77E-07 2.95E-08 1.01E-09| 1.81E-07  6.62E-09  3.71E-10 | 7.79E-08 3.67E-09 2.25E-10
Manganese 3.77E-08 1.25E-07 4.41E-09 1.70E-10| 1.22E-07 4.63E-09 1.58E-10| 2.84E-08  1.04E-09  5.82E-11 | 1.22E-08 5.76E-10 3.53E-11
Nickel 3.29E-08 1.09E-07 3.85E-09 1.48E-10| 1.07E-07 4.05E-09 1.38E-10| 2.49E-08  9.08E-10  5.09E-11 | 1.07E-08 5.03E-10 3.08E-11
Selenium 2.37E-08 7.84E-08 2.77E-09 1.07E-10| 7.67E-08 2.91E-09 9.93E-11| 1.79E-08  6.53E-10  3.66E-11 | 7.68E-09 3.62E-10 2.22E-11
Zinc 3.92E-07 1.30E-06 4.59E-08 1.77E-09| 1.27E-06 4.82E-08 1.64E-09| 2.96E-07  1.08E-08  6.06E-10 | 1.27E-07 6.00E-09 3.67E-10
PAHSs

Dibenzo(a,h)anthracene 2.40E-09 7.95E-09 2.81E-10 1.08E-11|7.77E-09 2.95E-10 1.01E-11| 1.81E-09  6.62E-11  3.71E-12 | 7.79E-10 3.67E-11 2.25E-12
Indeno(1,2,3-cd)pyrene 1.82E-09 6.02E-09 2.13E-10 8.19E-12| 5.89E-09 2.24E-10 7.62E-12| 1.37E-09  502E-11  2.81E-12 | 5.90E-10 2.78E-11 1.70E-12

* Note: These locations selected based on
the STACK1 (main RRF stack) impacts.
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Appendix D - 1
Calculation of Metals Process Upset Factor
Montgomery County RRF
Dickerson, MD

Frequency of 6 Minute Averages

0.0089% % time >3% opacity

Metals Process upset factor = (1-0.0089%) * 1 + (0.0089% * 10) = 1.000805
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Total # of 6 minute averages (10/2011 - 09/2013) 514463
# of 6 minute averages >3% opacity 46




Appendix D - 2

Calculation of Organics Process Upset Factor

Montgomery County RRF
Dickerson, MD

Frequency Distribution, # of Hours
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CO emissions, ppm
Total hours (12/1/2011 - 11/30/2013) 44444
# hours < 50 ppm 44162
# hours > 50 ppm 282
0.63% % time > 50 ppm
Organic Process upset factor = (1-0.63%) * 1 + (0.63% * 10) = 1.057106
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APPENDIX E

ENVIRONMENTAL CONCENTRATION AND
EXPOSURE INTAKE/DOSE EQUATIONS



E.1 INHALATION OF AIRBORNE CONSTITUENTS

Air concentrations are calculated for the evaluation of long-term or chronic exposure and
for acute exposure and are based on the fraction of the constituent in vapor, particle (inorganics)
or particle bound (organics) phases. The ambient air concentration for chronic exposure is
calculated using receptor specific unitized yearly air parameter values. Air concentrations for
acute exposure are calculated using receptor specific unitized hourly air parameter values.

Chronic Exposure:
Cetronic =Q X[Fv x Cyv + (1.0— Fv) x Cyp]

For Mercury:

For Hg® : Cenronic =0.002Q X [Fv x Cyv + (1.0 — Fv) x Cyp]
For Hg?*" : Ceronic = 0.48Q X [Fv x Cyv + (1.0 — Fv) x Cyp]

Where:
Cehronic = Chronic air concentration (pg/m®)
Q = constituent specific emission rate (g/s)
Fv = fraction of constituent air concentration in vapor phase (unitless)
Cyv = unitized yearly air concentration from vapor phase (pg-s/g-m°)
Cyp = unitized yearly air concentration from particle or particle bound phase

(Mg-s/g-m”)
Acute Exposure:

Cacute = Q X [Fv x Chv + (1.0 - Fv) x Chp]
For Elemental Mercury:

Cacute = 0.002Q x [Fv x Chv + (1.0 - Fv) x Chp]

Where:
Cacute = Acute air concentration (ug/m®)
Q = constituent specific emission rate (g/s)
Fv = fraction of constituent air concentration in vapor phase (unitless)
Chv = unitized hourly air concentration from vapor phase (pg-s/g-m?®)
Chp = unitized hourly air concentration from particle or particle bound phase

(ug-s/g-m°)



E.1.1 Inhalation Exposure Concentration

The inhalation exposure of facility emissions is estimated based on annual ambient
impact, the exposure duration and frequency:

Non-Cancer:
CaxIRxEF xED x ET xUC1
ECnc =
BW x ATnc xUC2
Cancer:
ECe — CaxIRxEF xED x ET xUC1
BW x ATc xUC2

Where:

ECnc = non-cancer based inhalation exposure dose (mg/kg-d)

ECc = cancer based inhalation exposure dose (mg/kg-d)

Ca = total air concentration (ug/m®)

EF = exposure frequency (d/yr)

ED = exposure duration (yr)

ET = exposure time (hrs)

uci = units conversion (mg/nug), 0.001

AT = averaging time (yr) (c — 70 yrs, nc - ED)

ucz2 = units conversion (d/yr), 365

E.1.2 Cancer Risks and Hazard Quotients for Individual Chemicals by Inhalation

Cancer Risk:
CRi = ECc x SFi
Where:
CRy = individual excess lifetime cancer risk, inhalation (unitless)
ECc = cancer based exposure dose (mg/kg-d)
SFi = inhalation slope factor (mg/kg-d)™*

Hazard Quotient:

ECnc
1= i
Where:
HQ = hazard quotient, inhalation (unitless)
ECnc = non-cancer based exposure dose (mg/kg-d)
RfC = inhalation reference dose (mg/kg-d)

Acute Exposure:
Cacute XUC

AIEC
E-2

AHQinh =



Where:

AHQi,n =  acute hazard quotient (unitless)

Cacute = acute air concentration (ug/m®)

AIEC = acute inhalation exposure criteria (mg/m°)
uc = units conversion factor (mg/pg), 0.001

E.2 RESIDENTIAL SCENARIOS

The residential scenarios assume that the resident inadvertently ingests soil, consumes
produce grown at the point of residence, and inhales the constituents in air at the residential
impact point. Exposure doses for the inadvertent ingestion of soil and produce consumption are
calculated both for the adult resident and child resident. An exposure pathway for infants via the
ingestion of breastmilk is also included.

E.2.1 Incidental Ingestion of Soil

Soil Concentration

Constituent levels in soil are estimated as a function of wet and dry deposition of particles
and vapors onto soil; the time period over which the deposition occurs and the loss of
constituents via processes such as leaching, erosion runoff, degradation and volatilization. The
average concentration of constituents in soil is estimated as follows:

Carcinogenic Constituents:
For carcinogenic constituents, the HHRAP recommends either of two algorithms

depending on whether the exposure period is less than, or equal to, the time period of incinerator
operation.

For ED <1D:

(~ksxtD) (~ksxT1)

Sc=— 25 i+ 2P 11+ Ty
ks x (tD - T1) ks ks

For tD < ED:

(Ds xtD — CstD) N (CstD) X (1— expl~sx 12-0))

Sc = ks ks
(T2-TI

Non-carcinogenic Constituents:

(—ks xtD)]

Ds x[L—exp
ks

CstD =

E-3



Where:

Sc = average soil concentration over exposure duration (mg/kg)
Cth = soil concentration at time tD (mg/kg)
Ds = deposition term (mg constituent/kg soil-yr)
tD = time period over which deposition occurs (yr)
t1 = time period at beginning of combustion (yr)
t2 = exposure duration or ED (yr)
ks = soil loss constant (yr?)
And:
100 x Q
Ds=[ 1 x [(Fv x (Dydv + Dywv) + (Dydp + Dywp) x (1 — Fv)]

Zs x BD

For mercury modeling, the HHRAP recommends:

100 x Q x 0.48

Ds =
[ Zs X BD

1 X [(Fv x (Dydv + Dywv) + (Dydp + Dywp) x (1 — Fv)]

For Ds (HgCl,) = Ds x 0.98
For Ds (MeHg) = Ds x 0.02

Where:
Ds = deposition term (mg/kg soil-yr)
Q = constituent specific emission rate (g/s)
Zs = soil mixing zone depth (cm)
BD = soil bulk density (g/cm®)
FV = fraction of constituent air concentration in vapor phase (unitless)
Dydv = unitized yearly average dry deposition from vapor phase (s/m2-yr)
Dywv = unitized yearly average wet deposition from vapor phase (s/m?-yr)
Dydp = unitized yearly average dry deposition from particle or particle bound
phase (s/m?-yr)
Dywp = unitized yearly average wet deposition from particle or particle bound
phase (s/m?-yr)
And:
ks = ksl + ksg + ksr + ksv + kse
Where:
Ks = soil loss constant (yr™)
ksl = loss constant due to leaching (yr™)
ksg = loss constant due to degradation (yr™)
ksr = loss constant due to runoff (yr™)
ksv = loss constant due to volatilization (yr™)
kse = loss constant due to soil erosion (yr?)



And:

P+1+RO+E
ksl = v
Oy, X Zs x[1.0+((BD x Kd,)/8,, )]
RO
ksr =
[6,, x Z]x[1.0+ }(BD x Kd,)/6,,)
ksg = chemical-specific
ksv{ UC x H }X(&]X{l—(BDj—é’SW}
Z,xKdg xR xT,xBD Z Psoil
kse = default (0)
Where:

P = average annual precipitation (cm/yr)
I = average annual irrigation (cm/yr)
RO = average annual surface runoff from pervious areas (cm/yr)
EV = average annual evapotranspiration (cm/yr)
Zs = soil mixing zone depth (cm)
Ow = soil volumetric water content (ml/cm?)
Kds = soil-water partition coefficient (cm*/g)
BD = soil bulk density (g/cm®)
uc = units conversion (s/yr), 3.1536E+07
H = Henry’s Law constant (atm-m*/mole)
R = ideal gas constant (atm-m®/mole-K)
Ta = ambient temperature in Kelvin (K)
Da = diffusion coefficient of constituent in air (cm?/s)
psoil = solids particle density (g/cm?)

Default soil properties such as bulk density, etc., are taken from the companion database
to the final HHRAP Guidance (USEPA 2005b).

Soil Intake
Daily constituent intake from surface soil is calculated based on the estimated
concentrations in untilled soil (i.e., in the top 2 cm of soil (USEPA 2005a)), the rate of soil

ingestion, and the fraction of contaminated soil that is ingested:

Sc X CRsoil X Fsoil
BW

|soi| =



Where:

lsoil daily intake of constituent from soil (mg/kg-d)

Sc = concentration of constituent in soil (untilled) (mg/kg)
CRsoil = soil consumption rate (kg/d)

Feol = fraction of consumed soil that is impacted (unitless)
BW = body weight (kg)

E.2.2 Ingestion of Produce

Concentration in Aboveground Vegetation

CAGV =PD + PV + PRa

Where:
CAGV = total concentration of constituent in above ground vegetables (mg/kg),
PD = concentration of constituent due to direct deposition (mg/kg)
PV = concentration of constituent due to air-to-plant transfer (mg/kg)
PRa = concentration of constituent in aboveground produce due to root uptake

(ma/kg)
Direct Deposition

Potential concentrations in plant tissue due to the direct deposition on plant surfaces are
calculated using the following equation:

_ UC xQ x (1—Fv) x [Dydp + (Fw x Dywp)] x Rpi X (1 —exp"®*™)
- Yp X kp

PD

For mercury modeling:

UC x Q x 0.48 x (1 - Fv,,.2+) x [Dydp + (Fw x Dywp)] x Rpi x (1— exp**™)

PD =
Yo X kp
And:
Pd (HgCl,) = 0.78Pd
Pd (MeHg) = 0.22Pd
Where:
PD = concentration of constituent due to direct deposition (mg/kg)
Q = constituent specific emission rate (g/s)
uc = units conversion factor (mg/g), 1000
Fv = fraction of constituent air concentration in vapor phase (unitless)
Dydp = unitized yearly average dry deposition from particle phase (s/m*-yr)
Dywp = unitized yearly average wet deposition from particle phase (s/m2-yr)
Fw = fraction of wet deposition that adheres to plant surfaces (unitless)
Rpi = interception fraction of the edible portion of plant tissue (unitless)
Kp = rate constant for constituent degradation (yr™)
Ty = length of growing season (yr)
Yo = yield or standing crop dry weight (DW) biomass of the edible portion of

the plant group (kg DW/m?)
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Air-to-plant Transfer

Air-to-plant transfers of constituents to aboveground vegetation are estimated by:

Cyv X Bv,y XVG

PV =QxF,x %)

a

For mercury modeling:

And:

Where:

Cyv X Bvy xVG
Pa

ag)

PV =(Q x Fng2+ x 0.48 x

Pv (HgCly) = 0.78Pv
Pv (MeHg) = 0.22Pv

PV = concentration of constituent due to air-to-plant transfer (mg/kg)

Q = constituent specific emission rate (g/s)

Fv = fraction of air concentration in vapor phase, chemical-specific (unitless)

Cyv = unitized yearly air concentration from vapor phase (ug-s/g-m°)

By = air-to-plant biotransfer factor, (mg constituent/kg DW plant tissue)/(mg
constituent/kg air)

VO = aboveground vegetable correction factor (unitless)

pa = density of air (g/m®)

Root Uptake

Potential concentrations in plant tissue due to root uptake in exposed and protected

aboveground produce are estimated by:

PRa = Sc x Br

For mercury modeling:

Where:

PRa(H92+) = SC(HgZ+) X Br

PRa(MeHg) = SC(MeHg) X Br

PRa = concentration of constituent in aboveground produce due to root uptake
(mg/kg) (Hg?* = divalent mercury; MeHg = methyl mercury)

Sc = average soil concentration over exposure duration (mg/kg) (Hg** =
divalent mercury; MeHg = methyl mercury)

Br = plant-soil bioconcentration factor for aboveground produce (unitless)



Concentration in Belowground Vegetation
Potential concentrations in belowground vegetation are estimated by

Sc X RCF xVGnw

PRb =
Kds
Where:
PRb = concentration of constituent in belowground vegetables (mg/kg)
Sc = average soil concentration over exposure duration (mg/kg)
VG = belowground vegetable correction factor (unitless)
Kds = Soil-water partition coefficient (cm®/g)

For root uptake of vegetables evaluated in the HHRA, emissions potentially deposited on
soils are assumed to be mixed into the soil to a tilling depth of 20 cm (USEPA 2005a). For root
uptake of plants evaluated in the ERA, emissions potentially deposited on soils are assumed to be
mixed into the soil to a tilling depth of 2 cm (USEPA 2005a). Information on growing periods
and yields is obtained from USEPA 2005a.

Produce Intake

Daily constituent intake from produce is calculated based on the amount of produce
ingested per day, the estimated concentration of constituents in the produce, and the percentage
of produce ingested that is homegrown as shown in the following equation:

lagy = [(CAVG X CRag) + (PRa X Crpp) + (PRb X CRbg)] X Fag
Where:

lagv daily intake of constituent from vegetables (mg/kg-d)

CAVG = concentration of constituents in aboveground vegetables (mg/kg)

CRy = consumption rate of aboveground vegetables (kg/kg-d)

PRa = concentration of constituents in aboveground vegetables due to root
uptake (mg/kg)

CRyp = consumption rate of protected aboveground vegetables (kg/kg-d)

PRbg = concentration of constituents in belowground vegetables due to root
uptake (mg/kg)

CRyy = consumption rate of belowground vegetables (kg/kg-d)

Fag = fraction of vegetables that are contaminated (unitless)

Consumption rates of the two plant groups (aboveground (exposed and protected) and
belowground) and fractions contaminated are based on information presented in the Final
HHRAP guidance document (USEPA 2005a).



E.2.3 Total Daily Intake for Indirect Pathways: Residential Scenarios

The total daily constituent intake is estimated as:

ltot = lsoit + lagy
Where:
ot total daily intake of constituent (mg/kg-d)
daily intake of constituent from soil (mg/kg-d)

daily intake of constituent from vegetables (mg/kg-d)

Isoil

I agv

E.2.5 Cancer Risks and Hazard Quotients for Individual Chemicals in the Residential Scenario

Cancer Risk:
CRo - lot X EF X ED x CSFo
AT xUC
Where:
CRo = individual excess lifetime cancer risk, oral (unitless)
Lot = total daily intake of constituent (mg/kg-d)
EF = exposure frequency (d/yr)
ED = exposure duration (yr)
CSFo = cancer slope factor, oral (mg/kg-d)™
AT = time over which the dose is averaged (yr)
uc = units conversion (d/yr), 365
Hazard Quotient:
HQo = lot X ED X EF
AT x RfDo xUC
Where:
HQo = hazard quotient, oral
ot = total daily intake of constituent (mg/kg-d)
EF = exposure frequency (d/yr)
ED = exposure duration (yr)
RfDo = reference dose (oral, mg/kg-d)
AT = time over which the dose is averaged (ED)
uc = units conversion (d/yr), 365

E.2.6 Infant Exposure via Breastmilk Ingestion

Per the Final HHRAP Guidance (USEPA 2005a), the preliminary screening-level risk
assessment includes an estimate of the exposure of breast-fed infants to potential dioxin/furans
emissions for each scenarios. Dioxin/furans are the only constituents evaluated in this pathway
because of their lipophilic nature and because they have been reported to be found in human
breastmilk. Maternal exposures from the previously described residential scenario are used to
determine infant exposure via breast-feeding. The concentrations of dioxins/furans as a 2,3,7,8-
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TCDD

toxicity equivalent (TEQ) is compared with an infant target intake level of 60 picograms

per kilogram per day (pg/kg-d).

Where:

Where:

E.3

Maternal Milk Concentration
The concentration in maternal milk is calculated as follows:

(M xUC xh x f1)

Chrilkfat =
(0.693 x f2)

Chilkfat = concentration of dioxin in milkfat of breast milk (pg/kg)
M = total maternal exposure by all routes (mg/kg-d)
uc = units conversion (pg/mg), 1E+9
fl = fraction of ingested dioxin that is stored in fat (unitless)
h = half-life of constituent in mother’s body (d)
2 = proportion of maternal weight that is fat (unitless)

Ingestion of Breastmilk
The infant’s average daily dose is calculated as follows:

Chiltat X T3 X f4 X IRmixk X ED

ADDinfant =
BW x AT

ADDijnrant = average daily dose for infant (pg/kg-d)
Chilkfat = concentration of dioxin in milkfat of breast milk (pg/kg)
IRmilk = infant breast milk ingestion rate (kg/d)
3 = fraction of breast milk that is fat (unitless)
f4 = fraction constituent absorbed (unitless)
ED = exposure duration (yr)
BW = body weight of infant (kg)
AT = averaging time (yr)
FISHER SCENARIOS

The fishing scenarios assume that the fisher inadvertently ingests soil and consumes

produce at the location of residence. Consumption of fish from a local waterbody caught
recreationally is also included. Daily constituent intake via the incidental ingestion of soil and
consumption of homegrown produce is calculated as described in Section E.2.

Facility emissions may potentially deposit directly on surface water bodies. Thus, it is

theoretically possible for receptors to be exposed to facility emissions via the ingestion of fish.
Constituent concentrations in fish are calculated from estimated concentrations in the water body,

either

dissolved or total water column concentrations or sediment concentrations. The

calculations are illustrated below.



E.3.1 Constituent Load to the Waterbody

The first step is to calculate the load of each constituent to the waterbody. The HHRAP
guidance (USEPA 2005a), suggests five pathways cause constituent loading of the waterbody: 1)
direct deposition; 2) runoff from impervious surfaces within the watershed; 3) runoff from
pervious surfaces within the watershed; 4) soil erosion from the watershed; and 5) vapor phase
constituent diffusion to the waterbody.

Lt = Lpep + Lri + Lr + Le + Lbif

Where:

Lt = total constituent load to the waterbody (g/yr)

Loep = deposition of particle bound constituent to the waterbody (g/yr)

Lpi = runoff load from impervious surfaces (g/yr)

Lr = runoff load from pervious surfaces (g/yr)

Le = soil erosion load (g/yr)

Loir = vapor phase constituent diffusion (dry deposition) to water body (g/yr)
And:

Lo = Q x[Fv x Dytwv + (1.0 — Fv) x Dytwp] x WAw

Loir = Kv x Q x Fv x Cywv + WAwx UC1/(H /(R x Twk))

Lry = Q x[Fv x Dytwv + (1.0 — Fv) x Dytwp] x WA

Cs x BD
L = RO x (WAL —WA)) x xUC2
i (WA = WA X e+ Kk x BD
Le = Xe X (WAL —WA) x SD x ER x S X KdsSXBD ;g

Osw + Kds x BD

For Mercury

Lpep Hg = Q x0.48 x [FVng + X Dytwv + (1.0 - Fng2+) X Dytwp] x WAw
Lring = Q x0.48x [FVng + X Dytwv + (1.0 — Fngz+) X Dytwp] x WA
Lpithg = Kv xQ x0.48 x FVpg2+ X Cywv + WAW X UCL/(H /(R X Twk))

And:

H
X Twk

Ky =K +[Ke X 7] x 0™

For Flowing Streams or Rivers:

KL:\/UC4 X Dw X U

z

xUC5



For Quiescent Lakes or Ponds:

0.33
Ku= (C2% xW) x (225 x Xy (£ yo57 s
Pw Az pwX Dw

For Flowing Streams or Rivers:
Ke = 36500 m/yr

For Quiescent Lakes or Ponds:
05 k% Ha | 67
Ke =(C,” XW) X X ( ) xUC5
Az PaX Da

Universal Soil Loss Equation:

Xe:RFxKxLSxCxPFxU—C6
ucv

Sediment Delivery Ratio:

sb=ax(A)"
Where:
Q =  constituent specific emission rate (g/s)
Fv = fraction of air concentration in vapor phase (unitless)
Dywwv = unitiged yearly average wet deposition from vapor phase for watershed
(s/m=-yr)
Dytwp = unitized yearly average total (wet and dry) deposition from particle phase
for watershed (s/m?-yr)
WA, = total water body area (m?)
WA, = impervious watershed area receiving pollutant deposition (m?)
UC1 = units conversion factor (g/ug), 1E-06
WAL = total watershed area receiving pollutant deposition (m?)
RO = average annual surface runoff (cm/yr)
Sc = average soil concentration over exposure duration (mg/kg)
BD = soil bulk density (g/cm®)
Osw = soil volumetric water content (cm*/cm?)
Kds = soil-water partition coefficient (cm®g or ml/g)
Xe = unit soil loss (from Universal Soil Loss Equation), (kg/m?-yr)
SD =  sediment delivery ratio (unitless)
ER =  constituent enrichment ratio (unitless)
Ky = overall transfer rate coefficient (m/yr)
uC2 = units conversion factor (kg-cm?mg-m?), 0.01
ucC3 = units conversion factor (g/mg), 0.001
KL = liquid phase transfer coefficient (m/yr)
Ks = gas phase transfer coefficient (m/yr)
H = Henry’s law constant (atm-m*/mol)
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R = universal gas constant (atm-m*/mol-K)

Twk =  water body temperature (K)

0 =  temperature correction factor

Dw = diffusivity of constituent in water (cm?/s)

u = current velocity (m/s)

dz = total water body depth (m)

Uc4 = units conversion factor (m*/cm?), 1E-4

uCs = units conversion factor (s/yr), 3.1536E+7

Cd =  drag coefficient (unitless)

w =  average annual wind speed (m/s)

Pa = density of air (g/cm®)

Pw = density of water (g/cm®)

k = von Karman’s constant (unitless)

Az = dimensionless viscous sublayer thickness (unitless)
Lw =  viscosity of water corresponding to water temperature (g/cm-s)
Ua = viscosity of air (g/cm-s)

Da = diffusivity of constituent in air (cm?/s)

RF = USLE rainfall (or erosivity) factor (yr)

K = USLE erodibility factor (yr?)

LS = USLE length-slope factor (yr™)

C = USLE cover management factor (yr™)

PF =  USLE supporting practice factor (unitless)
ucCé = Units conversion factor (kg/ton), 907.18

uc? = Units conversion factor (m%/acre), 4047

a =  Empirical intercept coefficient (unitless)

AL =  Total watershed area receiving deposition (m?)
b =  Empirical slope coefficient (unitless), 0.125

E.3.2 Total Waterbody Concentration

The second step involves calculating the total waterbody concentration (in the water
column and sediments) from the waterbody load and partitioning the total concentration into a
water column concentration and a bed sediment concentration.

Lt
[Vix X fue X Kt X WAW X (dwe + dbs)]

thot =

And:

(1 + Kdsw X TSS x UCl) X (ZWC
z

fwc =

(1+ KDsw x TSS x UC1) x ?jwc + (Bps + Kdbs X Cbs) X [:Js
z z

kwt = fwe X kv + fos X Ko

fbs = 1 - fwc
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. Ku
"7 dz x (1+ Kdsw X TSS x UCL)

Xe XWAL x SD xUC2 —Vfk x TSS TSS xUC1

ko= ( ) X (
WAw X TSS Cos X dbs
Where:
Cwot = total waterbody concentration (g/m°)
Lt = total constituent load to the waterbody (g/yr)
fuc = fraction of total water body concentration that occurs in the water column
(unitless)
Kt = total first order dissipation rate constant (yr™)
Vi = average volumetric flow rate through the water body (m®/yr)
dwe = depth of water column (m)
WA, = total water body area (m?)
Kdsw = suspended sediment/surface water partition coefficient (I/kg)
TSS = total suspended solids (mg/l)
UCi = units conversion 1 (kg/mg), 1E-06
dz = total water body depth (m)
Cbs = bed sediment concentration (g/cm®)
Ops = bed sediment porosity (lwater/l)
Kdpys = bed sediment/sediment pore water partition coefficient (I/kg)
dps = depth of upper benthic sediment layer (m)
ky = water column volatilization rate constant (yr™)
fis = fraction of total water body constituent concentration in benthic sediment
(unitless)
Kp = benthic burial rate constant (yr™)
Kv = overall constituent transfer rate coefficient (m/yr)
Xe = unit soil loss (kg/m?-yr)
WAL = total watershed area receiving deposition (m?)
SD = watershed sediment delivery ratio (unitless)
ucz2 = units conversion 2 (g/kg), 1000

Water Column Concentration

The water column portion of the total waterbody concentration for each constituent, C,yc,
can be calculated as follows:

Owe + dbs

WC

Cwe = fwe X Cwtot X




Where:

Cwe = total constituent concentration in water column (mg/l)

Cuwtot = total waterbody concentration (mg/l)

fuc = fraction of total water body concentration that occurs in the water column
(unitless)

dwe = depth of water column (m)

dps = depth of upper benthic sediment layer (m)

Dissolved Phase Water Column Concentration

The dissolved phase portion of the water column concentration for each constituent, Cgy,
can be calculated as follows:

CWC
de =
1+ Kdsw X TSS xUC
For mercury modeling,
chHgZ +
deMercury =

1+ dengZ +X TSS xUC

And for apportioning total mercury into divalent mercury (Hg2") and methyl mercury (MeHg):

deHgZ +=0.85X demercury
CdWMeHg =0.15x demercury

Where:
Caww = dissolved phase water concentration (mg/l)
Cwe = total constituent concentration in water column (mg/l)
Kdsw = suspended sediment/surface water partition coefficient (I/kg)
TSS = total suspended solids (mg/l)
uc = units conversion (kg/mg), 1E-06

Constituent Concentration Sorbed to Bed Sediment

The portion of the total water body concentration sorbed to bed sediment for each
constituent, Cgp,, can be calculated as follows:

Csb = fbs X Cuwtot X Kds X Ol + s
Obs + Kdbs X Cos os
Where:
Co = concentration sorbed to bed sediments (mg/kg)
Cutot = total waterbody concentration (mg/l)
Tos = fraction of total water body concentration that occurs in the bed sediment
(unitless)
dwe = depth of water column (m)
dps = depth of upper benthic sediment layer (m)
Ops = bed sediment porosity (lwater/l)
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des
Cbs

bed sediment/sediment pore water partition coefficient (I/kg)
bed sediment concentration (g/cm®)

E.3.3 Fish Concentration

Estimated constituent concentrations in fish are calculated from the dissolved water
concentration or the bed sediment concentration using a constituent-specific bioconcentration
factor, bioaccumulation factor, or a sediment bioaccumulation factor as appropriate.

Crishaw = Caw X BCF
Ciishaw = Caw X BAF

Csb X fiipia X BSAF
OCsed

Crishsb =

For Mercury:
CfishdegZ t= deHgZ + X BAFHg2 +

Ciishdwmerg = Cawmerg X BAFMeHg

Where:
Crishaw = fish concentration from dissolved water concentration (mg/kg)
Crishsh = fish concentration from bed sediment (mg/kg)
Caww = dissolved water concentration (mg/l)
Co = concentration of constituent sorbed to bed sediment (mg/kg)
BCF = bioconcentration factor (I/kg)
BAF = bioaccumulation factor (I/kg)
BSAF = biota- to-sediment accumulation factor (unitless)
flipia = fish lipid content (fraction)
OCsqq = fraction organic carbon in bottom sediment (unitless)

Intake of Fish

The daily constituent intake from fish is estimated based on the calculated constituent
concentration in fish tissue, the fish consumption rate, and the fraction of ingested fish that is
obtained from the impacted waterbody:

Ifish = Crish X CRish X Frish

Where:
liish = daily intake of constituent from fish (mg/kg-d)
Cish = fish concentration (mg/kg)
CRyish = consumption rate of fish (kg/kg-d)
Frish = fraction of fish contaminated (unitless)



E.3.4 Total Daily Intake for Indirect Pathway: Fishing Scenarios

The total daily constituent intake is estimated as:

ltot = lsoit + lagv + law + lfish
Where:
ot total daily intake of constituent (mg/kg-d)
daily intake of constituent from soil (mg/kg-d)
daily intake of constituent from vegetables (mg/kg-d)
daily intake of constituent from drinking water (mg/kg-d)

daily intake of constituent from fish (mg/kg-d)

Isoil
lag

IdW
Iish

E.3.5 Cancer Risks and Hazard Quotients for Individual Chemicals in the Fisher Scenarios

Cancer Risk:
CRo - lot X EF X ED x CSFo
AT xUC

Where:

CRo = individual excess lifetime cancer risk, oral (unitless)

Lot = total daily intake of constituent (mg/kg-d)

EF = exposure frequency (d/yr)

ED = exposure duration (yr)

CSFo = cancer slope factor, oral (mg/kg-d)™

AT = time over which the dose is averaged (yr)

uc = units conversion (d/yr), 365

Hazard Quotient:

HQo = lot X ED X EF
AT x RfDo xUC

Where:

HQo = hazard quotient, oral (unitless)

ot = total daily intake of constituent (mg/kg-d)

EF = exposure frequency (d/yr)

ED = exposure duration (yr)

AT = time over which the dose is averaged (ED)

uc = units conversion (d/yr), 365

RfDo = reference dose, oral (mg/kg-d)

E.4 FARMER SCENARIOS

The farming scenarios assume that a farmer inadvertently ingests soil, consumes produce,
beef, dairy, pork, chicken and eggs specific to the farm and inhales constituents in air at the farm
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impact point. Daily constituent intake via incidental soil ingestion and consumption of
homegrown produce are calculated as described in Section E.2.

E.4.1 Ingestion of Animal Tissue

Constituent concentrations in animal tissue (beef, dairy, pork, chicken, eggs) are
estimated based on the calculated concentrations in the type of plant eaten (forage, silage, grain)
and soils ingested by cattle, swine and chickens and constituent-specific biotransfer factors as
shown in the following equations:

Aveer = (D (Fi X Qi X Pi) + (Qs x Sc X BS)) x Baweer X MF
Anilk = (Z(Fi X Qpi X Pi) + (Qs x Sc x BS)) x Bamik X MF
Avoric = (D (Fi x Qpi X Pi) + (Qs x Sc x BS)) x Bapork X MF
Acticken = (D (Fi x Qpi X Pi) + (Qs X S¢ x BS)) X Bachicken X MF
Acgo = (O (Fi x Qpi x Pi) + (Qs x SC x BS)) x Baegg x MF

Where:
Abpeer = concentration of constituent in beef tissue (mg/kg)
Amik = concentration of constituent in milk (mg/kg)
Apork = concentration of constituent in pork (mg/kg)
Achicken = concentration of constituent in chicken (mg/kg)
Acgg = concentration of constituent in eggs (mg/kg)
Pi = concentration of constituent in plant type i consumed by the animal (mg/kg
DW)
Qpi = quantity of plant type i consumed by the animal each day (kg DW/d)
Fi = fraction of consumed plant type i grown on contaminated soil (unitless)
Sc = soil concentration (mg/kg)
Qs = quantity of soil eaten each day (kg soil/d)
Bs = soil bioavailability factor (unitless)
Baneer = beef biotransfer factor (d/kg-fresh weight (FW))
Bamik = milk biotransfer factor (d/kg-wet weight (WW))
Bapork = pork biotransfer factor (d/kg-FW)
Bachicken = chicken biotransfer factor (d/kg-FW)
Baeggy = egg biotransfer factor (d/kg-FW)
MF = metabolism factor (unitless)

Estimated concentrations in forage and silage are calculated using algorithms for
estimating concentrations in exposed aboveground vegetation. Concentrations in grain are
estimated using algorithms for estimating levels in protected aboveground vegetation. The
algorithms are discussed in Section A.2.2. Algorithm inputs for estimating concentrations in
forage, silage and grain are taken from the Final HHRAP Guidance as are feed and soil
consumption rates, and constituent-specific beef, milk, pork, chicken and egg biotransfer factors.



Constituent Intake from Beef

The daily constituent intake from beef tissue is estimated based on the calculated
constituent concentration in beef tissue, the beef consumption rate, and the fraction of consumed
beef that is impacted:

lbeef = Abeef X CRbeet X Foeer

Where:
lpeet = daily intake of constituent from beef (mg/kg-d)
Apeet = beef concentration (mg/kg)
CRbpeet = consumption rate of beef (kg/kg-d)
Fpeet = fraction of beef consumed that is impacted (unitless)

Beef ingestion rates are based on default values presented in the Final HHRAP Guidance
(USEPA 2005A).

Constituent Intake from Milk

Daily constituent intake form milk is estimated based on the calculated constituent
concentration in milk, the milk consumption rate, and the fraction of ingested milk that is
impacted:

Imilk = Amitk X CRmitk X Fmilk

Where:
Imik = daily intake of constituent from milk (mg/kg-d)
Amik = milk concentration (mg/kg)
CRpmik = consumption rate of milk (kg/kg-d)
Frik = fraction of milk consumed that is impacted (unitless)

Milk ingestion rates are based on default values presented in the Final HHRAP Guidance
(USEPA 2005A).

Constituent Intake from Pork

Daily constituent intake from pork is estimated based on the calculated constituent
concentration in pork, the pork consumption rate, and the fraction of ingested pork that is
impacted:

lpork = Apork X CRpork X Fpork

Where:
ook = daily intake of constituent from pork (mg/kg-d)
Apork = pork concentration (mg/kg)
CRpork = consumption rate of pork (kg/kg-d)
Fpok = fraction of pork consumed that is impacted (unitless)

Pork ingestion rates are based on default values presented in the Final HHRAP Guidance
(USEPA 2005A).



Constituent Intake from Chicken

Daily constituent intake from chicken is estimated based on the calculated constituent
concentration in chicken, the chicken consumption rate, and the fraction of ingested chicken that
Is impacted:

Ichicken = Achicken X CRechicken X Fehicken
Where:

Ichicken

daily intake of constituent from chicken (mg/kg-d)

Achicken = chicken concentration (mg/kg)
CRchicken = consumption rate of chicken (kg/kg-d)
Fehicken = fraction of chicken consumed that is impacted (unitless)

Chicken ingestion rates are based on default values presented in the Final HHRAP
Guidance (USEPA 2005A).

Constituent Intake from Eggs

Daily constituent intake from eggs is estimated based on the calculated constituent
concentration in eggs, the egg consumption rate, and the fraction of ingested eggs that are
impacted:

legg = Aegg X CRegg X Fegg

Where:
daily intake of constituent from eggs (mg/kg-d)

Acyg = egg concentration (mg/kg)
CRegg = consumption rate of eggs (kg/kg-d)
Fegg = fraction of eggs consumed that is impacted (unitless)

Egg ingestion rates are based on default values presented in the Final HHRAP Guidance
(USEPA 2005A).

E.4.2 Total Daily Intake From Indirect Pathways: Farmer Scenarios

The total daily constituent intake is estimated as:

ltot = lsoil + lagy + law + Ibeet + Imitk + lpork + lchicken + legg
Where:
ot total daily intake of constituent (mg/kg-d)
daily intake of constituent from soil (mg/kg-d)
daily intake of constituent from vegetables (mg/kg-d)

daily intake of constituent from drinking water (mg/kg-d)

Isoil
|agv
IdW

Ipeet daily intake of constituent from beef (mg/kg-d)
Imilk daily intake of constituent from milk (mg/kg-d)
lpork daily intake of constituent from pork (mg/kg-d)

daily intake of constituent from chicken (mg/kg-d)
daily intake of constituent from eggs (mg/kg-d)

Ichicken

Iegg

E-20



E.4.3 Cancer Risks and Hazard Quotients for Individual Chemicals in the Farmer Scenarios

Cancer Risk:
CRo - lot X EF X ED x CSFo
AT xUC
Where:
CRo = individual excess lifetime cancer risk, oral (unitless)
ot = total daily intake of constituent (mg/kg-d)
EF = exposure frequency (d/yr)
ED = exposure duration (yr)
CSFo = oral cancer slope factor, (mg/kg-d)™
AT = time over which the dose is averaged (yr)
uc = units conversion (d/yr), 365
Hazard Quotient:
HQo = Itot x EF x ED
AT x RfDo xUC
Where:
HQo = hazard quotient, oral (unitless)
Lot = total daily intake of constituent (mg/kg-d)
EF = exposure frequency (d/yr)
ED = exposure duration (yr)
RfDo = reference dose, oral (mg/kg-d)
AT = time over which the dose is averaged (ED)
uc = units conversion (d/yr), 365



APPENDIX F

RECEPTOR MODELING IMPACTS



Appendix F-1
Annual Facility Impacts for Constituents of Concern
RME Residential Scenario
Montgomery County RRF, Dickerson, MD

coc

Organics, Antimony, Hg

dry dep wet dep
Cyv*Q | Dydv*Q [ Dyw *Q
ug/m3 g/m2- yr g/m2- yr

Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene
and Indeno(1,2,3-cd)pyrene

Particle Bound - Mercury and Organics

dry dep wet dep total dep
Cypb * Q | Dydpb * Q | Dywpb * Q| Dtotpb * Q
ug/m3 g/m2- yr g/m2- yr g/m2- yr

Inorganics

Antimony
Arsenic
Beryllium
Cadmium
Chromium +3
Chromium +6
Cobalt
Copper

Lead
Manganese
Mercury
Nickel
Selenium
Zinc

Dioxins/Furans
2,3,7,8-TCDD-TEQ
PCBs
Total PCBs
PAHSs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Aldehyde Ketones

Formaldehyde

4.38E-06 7.83E-10 1.86E-10
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
4.70E-05 1.90E-08 7.03E-09
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00

1.56E-10 1.60E-11 5.23E-12

1.11E-05 | 3.14E-08 1.60E-08

4.44E-06 2.12E-08 2.96E-08
6.02E-07 1.17E-08 2.32E-09
4.51E-07 4.85E-09 7.09E-09
3.23E-07 4.25E-08 1.04E-07
3.61E-07 4.70E-08 3.11E-07
9.00E-07 2.87E-08 8.70E-09
5.59E-07 1.78E-08 2.06E-08
3.99E-07 5.29E-08 5.20E-07
4.85E-06 1.47E-07 5.42E-08
0.00E+00 | 0.00E+00 | 0.00E+00
3.95E-07 9.14E-09 1.13E-08
6.33E-07 5.69E-09 1.01E-08
0.00E+00 | 0.00E+00 | 0.00E+00
8.63E-07 2.57E-09 1.78E-10
2.66E-06 1.45E-08 5.90E-09
6.75E-07 1.22E-08 1.79E-08
3.64E-07 9.41E-09 1.11E-08

4.91E-05 | 2.06E-06 1.44E-04

dry dep wet dep total dep

Cyp*Q Dydp*Q Dywp * Q Dtot* Q
ug/m3 g/m2- yr g/m2- yr g/m2- yr
0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.14E-06 1.58E-06 3.94E-05 4.10E-05
4.93E-07 2.49E-07 6.19E-06 6.44E-06
4.20E-06 2.12E-06 5.27E-05 5.48E-05
2.97E-06 1.50E-06 3.73E-05 3.88E-05
1.75E-06 8.83E-07 2.19E-05 2.28E-05
8.65E-07 4.37E-07 1.09E-05 1.13E-05
5.32E-06 2.69E-06 6.68E-05 6.95E-05
4.70E-05 2.37E-05 5.90E-04 6.14E-04
7.38E-06 3.73E-06 9.26E-05 9.64E-05
0.00E+00 0.00E+00 0.00E+00 0.00E+00
6.47E-06 3.27E-06 8.12E-05 8.44E-05
4.64E-06 2.34E-06 5.82E-05 6.06E-05
7.69E-05 3.88E-05 9.64E-04 1.00E-03
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.97E-07 2.01E-07 4.98E-06 5.18E-06
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
3.21E-07 1.62E-07 4.03E-06 4.19E-06
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00
0.00E+00 0.00E+00 0.00E+00 0.00E+00

0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
4.65E-05 1.87E-06 2.12E-05 2.30E-05
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00

1.60E-10 6.45E-12 7.29E-11 7.94E-11

1.10E-05 | 4.43E-07 5.01E-06 5.45E-06

0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
4.49E-07 1.81E-08 2.04E-07 2.22E-07
3.31E-07 1.33E-08 1.51E-07 1.64E-07
3.70E-07 1.49E-08 1.68E-07 1.83E-07
8.97E-07 3.61E-08 4.08E-07 4.44E-07
5.57E-07 2.24E-08 2.54E-07 2.76E-07
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
4.83E-06 1.94E-07 2.20E-06 2.39E-06
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
3.93E-07 1.58E-08 1.79E-07 1.95E-07
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
6.72E-07 2.70E-08 3.06E-07 3.33E-07
3.63E-07 1.46E-08 1.65E-07 1.80E-07

0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Annual Facility Impacts for Constituents of Concern

Appendix F - 2a

RME Fisher Scenario (Potomac River)

Montgomery County RRF, Dickerson, MD

coc
Inorganics

Antimony
Arsenic
Beryllium
Cadmium
Chromium +3
Chromium +6
Cobalt
Copper

Lead
Manganese
Mercury
Nickel
Selenium
Zinc

Dioxins/Furans
2,3,7,8-TCDD-TEQ
PCBs
Total PCBs
PAHSs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Aldehyde Ketones

Formaldehyde

Organics, Antimony, Hg

Particulates - Inorganics (except Mercur

Dibenz(a,h)anthracene

Particle Bound - Mercury and Organics

and Indeno(1,2,3-cd)pyrene

dry dep wet dep dry dep wet dep total dep dry dep wet dep total dep

Cyv*Q | Dydv*Q [ Dywv*Q Cyp*Q Dydp*Q Dywp * Q Dtot*Q Cypb* Q | Dydpb * Q | Dywpb * Q| Dtotpb * Q
ug/m3 g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
4.38E-06 | 7.83E-10 | 1.86E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 3.14E-06 1.58E-06 3.94E-05 4.10E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 4.93E-07 2.49E-07 6.19E-06 6.44E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 4.20E-06 2.12E-06 5.27E-05 5.48E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 2.97E-06 1.50E-06 3.73E-05 3.88E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 1.75E-06 8.83E-07 2.19E-05 2.28E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 8.65E-07 4.37E-07 1.09E-05 1.13E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 5.32E-06 2.69E-06 6.68E-05 6.95E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 4.70E-05 2.37E-05 5.90E-04 6.14E-04 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 7.38E-06 3.73E-06 9.26E-05 9.64E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
4.70E-05 1.90E-08 7.03E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.65E-05 1.87E-06 2.12E-05 2.30E-05
0.00E+00 | 0.00E+00 | 0.00E+00 6.47E-06 3.27E-06 8.12E-05 8.44E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 4.64E-06 2.34E-06 5.82E-05 6.06E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 7.69E-05 3.88E-05 9.64E-04 1.00E-03 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
1.56E-10 1.60E-11 5.23E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.60E-10 6.45E-12 7.29E-11 7.94E-11
1.11E-05 | 3.14E-08 | 1.60E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.10E-05 | 4.43E-07 | 5.01E-06 | 5.45E-06
4.44E-06 | 2.12E-08 | 2.96E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
6.02E-07 1.17E-08 2.32E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
451E-07 | 4.85E-09 | 7.09E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.49E-07 | 1.81E-08 | 2.04E-07 | 2.22E-07
3.23E-07 4.25E-08 1.04E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.31E-07 1.33E-08 1.51E-07 1.64E-07
3.61E-07 4.70E-08 3.11E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.70E-07 1.49E-08 1.68E-07 1.83E-07
9.00E-07 2.87E-08 8.70E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.97E-07 3.61E-08 4.08E-07 4.44E-07
5.50E-07 | 1.78E-08 | 2.06E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.57E-07 | 2.24E-08 | 2.54E-07 | 2.76E-07
3.99E-07 5.29E-08 5.20E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
4.85E-06 1.47E-07 5.42E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.83E-06 1.94E-07 2.20E-06 2.39E-06
0.00E+00 | 0.00E+00 | 0.00E+00 3.97E-07 2.01E-07 4.98E-06 5.18E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
3.95E-07 9.14E-09 1.13E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.93E-07 1.58E-08 1.79-07 1.95E-07
6.33E-07 5.69E-09 1.01E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 3.21E-07 1.62E-07 4.03E-06 4.19E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
8.63E-07 2.57E-09 1.78E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2.66E-06 | 1.45E-08 | 5.90E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
6.75E-07 1.22E-08 1.79E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.72E-07 2.70E-08 3.06E-07 3.33E-07
3.64E-07 9.41E-09 1.11E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.63E-07 1.46E-08 1.65E-07 1.80E-07
491E-05 | 2.06E-06 | 1.44E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 2b
Annual Facility Impacts for Constituents of Concern - Potomac River
RME Fisher Scenario (Potomac River)
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
cocC Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydp Dywp Dytwp
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 5.28E-07 1.01E-10 | 1.72E-12 1.03E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 6.09E-07 1.25E-07 1.23E-07 2.48E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.56E-08 1.96E-08 1.93E-08 3.89E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 8.14E-07 1.67E-07 1.65E-07 3.32E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.77E-07 1.18E-07 1.17E-07 2.35E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.39E-07 6.95E-08 6.86E-08 1.38E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.68E-07 3.44E-08 3.39E-08 6.83E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.03E-06 2.12E-07 2.09E-07 4.20E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.12E-06 1.87E-06 1.85E-06 3.72E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.43E-06 2.93E-07 2.90E-07 5.83E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 5.67E-06 2.41E-09 6.49E-11 2.48E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.74E-06 1.57E-07 6.97E-08 2.26E-07
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.25E-06 2.57E-07 2.54E-07 5.11E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.00E-07 1.84E-07 1.82E-07 3.67E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.49E-05 3.05E-06 3.02E-06 6.07E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 1.91E-11 2.12E-12 4.77E-14 2.17E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.98E-11 5.39E-13 2.40E-13 7.79E-13
PCBs
Total PCBs 1.34E-06 | 4.04E-09 | 1.48E-10 | 4.19E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.36E-06 | 3.70E-08 1.65E-08 | 5.35E-08
PAHSs
Acenaphthene 5.36E-07 | 3.09E-09 | 2.72E-10 | 3.36E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 7.34E-08 1.67E-09 2.14E-11 1.69E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 5.46E-08 | 6.63E-10 | 6.53E-11 | 7.28E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.54E-08 | 1.51E-09 | 6.73E-10 | 2.18E-09
Benzo(a)anthracene 3.92E-08 5.44E-09 8.80E-10 6.32E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.08E-08 1.11E-09 4.96E-10 1.61E-09
Benzo(a)pyrene 4.38E-08 | 6.04E-09 | 2.47E-09 | 8.50E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.56E-08 | 1.25E-09 | 5.55E-10 | 1.80E-09
Benzo(b)fluoranthene 1.09E-07 3.38E-09 7.96E-11 3.46E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.11E-07 3.02E-09 1.34E-09 4.36E-09
Benzo(k)fluoranthene 6.75E-08 | 2.10E-09 | 1.95E-10 | 2.30E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.87E-08 | 1.87E-09 | 8.35E-10 | 2.71E-09
Benzo(ghi)perylene 4.83E-08 6.81E-09 4.16E-09 1.10E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 5.85E-07 1.73E-08 | 4.96E-10 | 1.78E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.95E-07 | 1.62E-08 | 7.24E-09 | 2.35E-08
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 7.71E-08 1.58E-08 1.56E-08 3.14E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 4.77E-08 | 1.13E-09 | 1.04E-10 | 1.23E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.85E-08 | 1.32E-09 | 5.89E-10 | 1.91E-09
Fluorene 7.66E-08 7.91E-10 9.29E-11 8.84E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 6.23E-08 1.28E-08 1.26E-08 2.53E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 1.05E-07 3.82E-10 1.64E-12 3.84E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 3.21E-07 1.94E-09 | 5.44E-11 1.99E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 8.16E-08 1.56E-09 1.64E-10 1.72E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.29E-08 2.26E-09 1.01E-09 3.27E-09
Pyrene 4.40E-08 1.14E-09 1.03E-10 1.24E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.48E-08 1.22E-09 5.44E-10 1.76E-09
Aldehyde Ketones
Formaldehyde 6.03E-06 | 2.89E-07 | 9.11E-07 1.20E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 2¢

Annual Facility Impacts for Constituents of Concern - Potomac River Watershed
RME Fisher Scenario (Potomac River)
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
cocC Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydpb Dywpb Dytwpb
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 8.08E-07 1.64E-10 | 3.98E-12 1.68E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 8.51E-07 2.28E-07 5.23E-07 7.52E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.34E-07 3.59E-08 8.22E-08 1.18E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.14E-06 3.05E-07 7.00E-07 1.01E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 8.11E-07 2.16E-07 4.96E-07 7.12E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 4.74E-07 1.27E-07 2.92E-07 4.19E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.35E-07 6.29E-08 1.44E-07 2.07E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.44E-06 3.87E-07 8.87E-07 1.27E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.28E-05 3.42E-06 7.84E-06 1.13E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.00E-06 5.37E-07 1.23E-06 1.77E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 8.67E-06 3.94E-09 1.50E-10 4.09E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.72E-06 2.91E-07 2.86E-07 5.78E-07
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.75E-06 4.71E-07 1.08E-06 1.55E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.26E-06 3.38E-07 7.74E-07 1.11E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.08E-05 5.59E-06 1.28E-05 1.84E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 2.95E-11 3.44E-12 1.11E-13 3.55E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.00E-11 1.00E-12 9.85E-13 1.99E-12
PCBs
Total PCBs 2.05E-06 | 6.60E-09 | 3.42E-10 | 6.94E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.06E-06 | 6.89E-08 | 6.77E-08 | 1.37E-07
PAHSs
Acenaphthene 8.20E-07 | 4.84E-09 | 6.31E-10 | 5.47E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 1.13E-07 2.65E-09 4.95E-11 2.70E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 8.35E-08 | 1.05E-09 | 1.51E-10 | 1.20E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.42E-08 | 2.81E-09 | 2.76E-09 | 5.57E-09
Benzo(a)anthracene 6.07E-08 8.88E-09 2.13E-09 1.10E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.20E-08 2.07E-09 2.04E-09 4.11E-09
Benzo(a)pyrene 6.79E-08 | 9.84E-09 | 6.17E-09 1.60E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.94E-08 | 2.32E-09 | 2.28E-09 | 4.59E-09
Benzo(b)fluoranthene 1.67E-07 5.57E-09 1.84E-10 5.75E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.68E-07 5.62E-09 5.52E-09 1.11E-08
Benzo(k)fluoranthene 1.03E-07 | 3.46E-09 | 4.46E-10 | 3.91E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.04E-07 | 3.49E-09 | 3.43E-09 | 6.92E-09
Benzo(ghi)perylene 7.50E-08 1.11E-08 1.04E-08 2.15E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 8.97E-07 | 2.85E-08 | 1.15E-09 | 2.97E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.06E-07 | 3.02E-08 | 2.97E-08 | 5.99E-08
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.09E-07 2.89E-08 6.62E-08 9.51E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 7.31E-08 | 1.84E-09 | 2.38E-10 | 2.07E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.38E-08 | 2.46E-09 | 2.42E-09 | 4.88E-09
Fluorene 1.17E-07 1.25E-09 2.15E-10 1.46E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 8.74E-08 2.34E-08 5.35E-08 7.69E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 1.60E-07 5.98E-10 3.79E-12 6.02E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 491E-07 | 3.13E-09 | 1.26E-10 | 3.26E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 1.25E-07 2.51E-09 3.76E-10 2.89E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.26E-07 4.21E-09 4.13E-09 8.34E-09
Pyrene 6.74E-08 1.87E-09 2.35E-10 2.10E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.81E-08 2.27E-09 2.23E-09 4.51E-09
Aldehyde Ketones
Formaldehyde 9.28E-06 | 4.62E-07 | 2.58E-06 | 3.04E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 3
Annual Facility Impacts for Constituents of Concern - Farm 2
RME Farmer Scenario
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
cocC Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydp Dywp Dytwp
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 2.55E-06 | 5.17E-10 | 9.21E-12 | 5.26E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.16E-06 9.61E-07 1.35E-06 2.32E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.40E-07 1.51E-07 2.13E-07 3.64E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.89E-06 1.29E-06 1.81E-06 3.10E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.05E-06 9.11E-07 1.28E-06 2.19E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.21E-06 5.35E-07 7.54E-07 1.29E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.96E-07 2.65E-07 3.73E-07 6.38E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.67E-06 1.63E-06 2.30E-06 3.93E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.24E-05 1.44E-05 2.03E-05 3.47E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.09E-06 2.26E-06 3.19E-06 5.45E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 2.73E-05 1.27E-08 3.48E-10 1.30E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.73E-05 1.19E-06 7.39E-07 1.93E-06
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 4.46E-06 1.98E-06 2.79E-06 4.77E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.20E-06 1.42E-06 2.00E-06 3.42E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.30E-05 2.35E-05 3.32E-05 5.67E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 9.41E-11 1.17E-11 2.58E-13 1.20E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.42E-11 4.11E-12 2.54E-12 6.65E-12
PCBs
Total PCBs 6.47E-06 2.15E-08 7.91E-10 2.23E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.47E-06 2.82E-07 1.75E-07 4.57E-07
PAHSs
Acenaphthene 2.59E-06 | 1.61E-08 | 1.46E-09 1.75E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 3.56E-07 8.64E-09 1.15E-10 8.76E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 2.64E-07 | 3.63E-09 | 3.57E-10 | 3.98E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.64E-07 | 1.15E-08 | 7.13E-09 | 1.86E-08
Benzo(a)anthracene 1.94E-07 3.09E-08 5.06E-09 3.60E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94E-07 8.49E-09 5.26E-09 1.37E-08
Benzo(a)pyrene 2.17E-07 | 3.44E-08 | 1.51E-08 | 4.94E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.18E-07 | 9.49E-09 | 5.88E-09 | 1.54E-08
Benzo(b)fluoranthene 5.27E-07 2.08E-08 4.29E-10 2.12E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.27E-07 2.30E-08 1.42E-08 3.73E-08
Benzo(k)fluoranthene 3.27E-07 1.29E-08 | 1.09E-09 1.40E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.27E-07 | 1.43E-08 | 8.85E-09 | 2.31E-08
Benzo(ghi)perylene 2.40E-07 3.87E-08 2.58E-08 6.45E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 2.84E-06 1.06E-07 2.68E-09 1.09E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.84E-06 1.24E-07 7.67E-08 2.01E-07
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.75E-07 1.22E-07 1.71E-07 2.93E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 2.31E-07 | 6.68E-09 | 5.74E-10 | 7.25E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.31E-07 | 1.01E-08 | 6.25E-09 | 1.63E-08
Fluorene 3.70E-07 4.27E-09 5.08E-10 4.77E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.22E-07 9.83E-08 1.38E-07 2.37E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 5.04E-07 1.91E-09 8.78E-12 1.92E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 1.55E-06 | 1.02E-08 | 2.91E-10 | 1.05E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 3.95E-07 8.96E-09 8.99E-10 9.86E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.95E-07 1.72E-08 1.07E-08 2.79E-08
Pyrene 2.13E-07 6.85E-09 5.70E-10 7.42E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.13E-07 9.31E-09 5.77E-09 1.51E-08
Aldehyde Ketones
Formaldehyde 2.95E-05 | 1.51E-06 | 6.55E-06 | 8.06E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Location of Maximum Dry Particle Deposition

Montgomery County RRF, Dickerson, MD

Appendix F-4

MEI Scenario A

Organics, Antimony, Hg

Particulates - Inorganics (except Mercur

Dibenz(a,h)anthracene

Particle Bound - Mercury and Organics

and Indeno(1,2,3-cd)pyrene
dry dep wet dep dry dep wet dep total dep dry dep wet dep total dep
coc Cyv*Q Dydv*Q | Dywv*Q Cyp*Q Dydp * Q Dywp * Q Dtot* Q Cypb *Q [ Dydpb * Q | Dywpb * Q| Dtotpb * Q
ug/m3 g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 3.27E-06 | 7.83E-10 | 2.80E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 2.88E-06 1.58E-06 4.84E-06 6.43E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 4.52E-07 2.49E-07 7.61E-07 1.01E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 3.85E-06 2.12E-06 6.47E-06 8.59E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 2.74E-06 1.50E-06 4.59E-06 6.09E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 1.60E-06 8.83E-07 2.70E-06 3.58E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 7.93E-07 4.37E-07 1.33E-06 1.77E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 4.88E-06 2.69E-06 8.21E-06 1.09E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 4.31E-05 2.37E-05 7.26E-05 9.63E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 6.77E-06 3.73E-06 1.14E-05 1.51E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 3.50E-05 1.90E-08 1.06E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.45E-05 1.87E-06 2.92E-06 4.79E-06
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 5.93E-06 3.27E-06 9.98E-06 1.32E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 4.25E-06 2.34E-06 7.16E-06 9.50E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 7.05E-05 3.88E-05 1.19E-04 1.57E-04 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans

2,3,7,8-TCDD-TEQ 1.21E-10 1.60E-11 7.86E-13 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.19E-10 6.45E-12 1.01E-11 1.65E-11

PCBs
Total PCBs 8.29E-06 3.14E-08 2.41E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.16E-06 4.43E-07 6.90E-07 1.13E-06

PAHSs
Acenaphthene 3.34E-06 | 2.12E-08 | 3.57E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 4.56E-07 1.17E-08 3.49E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 3.41E-07 | 4.85E-09 | 8.63E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.33E-07 | 1.81E-08 | 2.82E-08 | 4.62E-08
Benzo(a)anthracene 2.49E-07 4.25E-08 1.55E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.45E-07 1.33E-08 2.08E-08 3.41E-08
Benzo(a)pyrene 2.79E-07 | 4.70E-08 | 4.63E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.74E-07 | 1.49E-08 | 2.32E-08 | 3.81E-08
Benzo(b)fluoranthene 6.81E-07 2.87E-08 1.05E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.65E-07 3.61E-08 5.63E-08 9.24E-08
Benzo(k)fluoranthene 4.23E-07 | 1.78E-08 | 2.53E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.13E-07 | 2.24E-08 | 3.49E-08 | 5.74E-08
Benzo(ghi)perylene 3.08E-07 5.29E-08 7.69E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 3.64E-06 1.47E-07 8.17E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.58E-06 1.94E-07 3.03E-07 4.97E-07
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 3.67E-07 2.01E-07 6.12E-07 8.13E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 2.98E-07 | 9.14E-09 | 1.36E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.92E-07 | 1.58E-08 | 2.47E-08 | 4.05E-08
Fluorene 4.78E-07 5.69E-09 1.23E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 2.96E-07 1.62E-07 4.95E-07 6.57E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 6.46E-07 2.57E-09 2.67E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 1.99E-06 | 1.45E-08 | 8.87E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 5.10E-07 1.22E-08 2.15E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.98E-07 2.70E-08 4.22E-08 6.92E-08
Pyrene 2.73E-07 | 9.41E-09 | 1.66E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.69E-07 | 1.46E-08 | 2.28E-08 | 3.74E-08

Aldehyde Ketones

Formaldehyde 3.78E-05 | 2.06E-06 | 2.09E-05 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F-5a

Location of Maximum Total Particle and VVapor Deposition

MEI Scenario B
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
dry dep wet dep total dep dry dep wet dep total dep dry dep wet dep total dep
coc Cyv*Q Dydv*Q | Dywv*Q | Dtotv*Q Cyp*Q Dydp * Q Dywp * Q Dtotp * Q Cypb * Q | Dydpb * Q | Dywpb * Q| Dtotpb * Q
ug/m3 g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 3.27E-06 | 7.83E-10 | 2.80E-11 | 8.11E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.84E-07 7.59E-08 3.94E-05 3.95E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.90E-08 1.19E-08 6.19E-06 6.20E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.47E-07 1.02E-07 5.27E-05 5.28E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.75E-07 7.19E-08 3.73E-05 3.74E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.03E-07 4.23E-08 2.19E-05 2.20E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.08E-08 2.09E-08 1.09E-05 1.09E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.13E-07 1.29-07 6.68E-05 6.69E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.76E-06 1.14E-06 5.90E-04 5.91E-04 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 4.34E-07 1.79-07 9.26E-05 9.28E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 3.50E-05 1.90E-08 1.06E-09 2.00E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.37E-06 1.51E-07 2.12E-05 2.13E-05
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.80E-07 1.56E-07 8.12E-05 8.13E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.73E-07 1.12E-07 5.82E-05 5.84E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 4.52E-06 1.86E-06 9.64E-04 9.66E-04 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans

2,3,7,8-TCDD-TEQ 1.21E-10 1.60E-11 7.86E-13 1.68E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.14E-12 5.21E-13 7.29E-11 7.34E-11

PCBs
Total PCBs 8.29E-06 | 3.14E-08 | 2.41E-09 | 3.38E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.50E-07 | 3.58E-08 | 5.01E-06 | 5.04E-06

PAHSs
Acenaphthene 3.21E-07 | 1.98E-09 | 2.90E-08 | 3.10E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 4.56E-07 1.17E-08 3.49E-10 1.20E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 2.28E-08 2.96E-10 7.09E-09 7.39E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.28E-08 1.46E-09 2.04E-07 2.06E-07
Benzo(a)anthracene 1.68E-08 2.66E-09 1.04E-07 1.07E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.68E-08 1.08E-09 1.51E-07 1.52E-07
Benzo(a)pyrene 1.88E-08 | 2.92E-09 | 3.11E-07 | 3.14E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.88E-08 1.20E-09 | 1.68E-07 1.70E-07
Benzo(b)fluoranthene 6.75E-07 0.00E+00 1.31E-09 3.00E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.56E-08 2.92E-09 4.08E-07 4.11E-07
Benzo(k)fluoranthene 4.06E-08 | 1.35E-09 | 2.02E-08 | 2.16E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.83E-08 1.81E-09 | 2.54E-07 | 2.55E-07
Benzo(ghi)perylene 2.08E-08 3.28E-09 5.20E-07 5.24E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 3.64E-06 1.47E-07 8.17E-09 1.55E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.45E-07 1.57E-08 2.20E-06 2.21E-06
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.33E-08 9.60E-09 4.98E-06 4.99E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 2.87E-08 | 7.38E-10 | 1.11E-08 | 1.18E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.00E-08 1.28E-09 | 1.79E-07 1.80E-07
Fluorene 3.20E-08 3.53E-10 9.89E-09 1.04E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.89E-08 7.76E-09 4.03E-06 4.03E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 6.46E-07 2.57E-09 2.67E-11 2.59E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 1.99E-06 | 1.45E-08 | 8.87E-10 | 1.53E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 3.42E-08 6.95E-10 1.79E-08 1.86E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.42E-08 2.19E-09 3.06E-07 3.08E-07
Pyrene 2.64E-08 7.45E-10 1.09E-08 1.17E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.85E-08 1.18E-09 1.65E-07 1.66E-07

Aldehyde Ketones

Formaldehyde 2.55E-06 | 1.50E-07 1.44E-04 | 1.44E-04 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F-5b

Secondary Air Concentrations

Montgomery County RRF, Dickerson, MD

MEI Scenario B

coc Cyv*Q | Cyp*Q [ Cypb*Q
ug/m3 g/m2- yr g/m2- yr
Inorganics
Antimony 3.29E-06 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 2.85E-06 0.00E+00
Beryllium 0.00E+00 | 4.47E-07 | 0.00E+00
Cadmium 0.00E+00 3.80E-06 0.00E+00
Chromium +3 0.00E+00 | 2.71E-06 | 0.00E+00
Chromium +6 0.00E+00 1.58E-06 0.00E+00
Cobalt 0.00E+00 7.84E-07 0.00E+00
Copper 0.00E+00 4.82E-06 0.00E+00
Lead 0.00E+00 4.26E-05 0.00E+00
Manganese 0.00E+00 6.69E-06 0.00E+00
Mercury 3.53E-05 0.00E+00 3.53E-05
Nickel 0.00E+00 5.86E-06 0.00E+00
Selenium 0.00E+00 4.21E-06 0.00E+00
Zinc 0.00E+00 6.97E-05 0.00E+00
Dioxins/Furans

2,3,7,8-TCDD-TEQ 1.22E-10 0.00E+00 1.22E-10

PCBs
Total PCBs 8.35E-06 | 0.00E+00 | 8.35E-06

PAHSs
Acenaphthene 3.34E-06 | 0.00E+00 | 0.00E+00
Acenaphthylene 4.60E-07 | 0.00E+00 | 0.00E+00
Anthracene 3.41E-07 0.00E+00 3.41E-07
Benzo(a)anthracene 2.51E-07 | 0.00E+00 | 2.51E-07
Benzo(a)pyrene 2.81E-07 | 0.00E+00 | 2.81E-07
Benzo(b)fluoranthene 6.81E-07 | 0.00E+00 | 6.81E-07
Benzo(k)fluoranthene 4.23E-07 | 0.00E+00 | 4.23E-07
Benzo(ghi)perylene 3.10E-07 | 0.00E+00 | 0.00E+00
Chrysene 3.66E-06 | 0.00E+00 | 3.66E-06
Dibenzo(a,h)anthracene 0.00E+00 | 3.62E-07 | 0.00E+00
Fluoranthene 2.98E-07 | 0.00E+00 | 2.99E-07
Fluorene 4.78E-07 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 2.92E-07 | 0.00E+00
2-Methylnaphthalene 6.51E-07 | 0.00E+00 | 0.00E+00
Naphthalene 2.00E-06 | 0.00E+00 | 0.00E+00
Phenanthrene 5.10E-07 | 0.00E+00 | 5.10E-07
Pyrene 2.75E-07 0.00E+00 2.75E-07

Aldehyde Ketones

Formaldehyde 3.81E-05 | 0.00E+00 | 0.00E+00




Annual Facility Impacts for Constituents of Concern

Appendix F - 6a

Fisher Scenario (Monocacy River)

Montgomery County RRF, Dickerson, MD

coc
Inorganics

Antimony
Arsenic
Beryllium
Cadmium
Chromium +3
Chromium +6
Cobalt
Copper

Lead
Manganese
Mercury
Nickel
Selenium
Zinc

Dioxins/Furans
2,3,7,8-TCDD-TEQ
PCBs
Total PCBs
PAHSs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Aldehyde Ketones

Formaldehyde

Organics, Antimony, Hg

Cyv*Q
ug/m3

4.38E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.70E-05
0.00E+00
0.00E+00
0.00E+00

1.56E-10

1.11E-05

4.44E-06
6.02E-07
4.51E-07
3.23E-07
3.61E-07
9.00E-07
5.59E-07
3.99E-07
4.85E-06
0.00E+00
3.95E-07
6.33E-07
0.00E+00
8.63E-07
2.66E-06
6.75E-07
3.64E-07

4.91E-05

dry dep
Dydv * Q
g/m2- yr

7.83E-10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.90E-08
0.00E+00
0.00E+00
0.00E+00

1.60E-11

3.14E-08

2.12E-08
1.17E-08
4.85E-09
4.25E-08
4.70E-08
2.87E-08
1.78E-08
5.29E-08
1.47E-07
0.00E+00
9.14E-09
5.69E-09
0.00E+00
2.57E-09
1.45E-08
1.22E-08
9.41E-09

2.06E-06

wet dep
Dywv * Q
g/m2-yr

1.86E-10
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
7.03E-09
0.00E+00
0.00E+00
0.00E+00

5.23E-12

1.60E-08

2.96E-08
2.32E-09
7.09E-09
1.04E-07
3.11E-07
8.70E-09
2.06E-08
5.20E-07
5.42E-08
0.00E+00
1.13E-08
1.01E-08
0.00E+00
1.78E-10
5.90E-09
1.79E-08
1.11E-08

1.44E-04

Particulates - Inorganics (except Mercur

and Indeno(1

Cyp*Q
ug/m3

0.00E+00
3.14E-06
4.93E-07
4.20E-06
2.97E-06
1.75E-06
8.65E-07
5.32E-06
4.70E-05
7.38E-06
0.00E+00
6.47E-06
4.64E-06
7.69E-05

0.00E+00

0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.97E-07
0.00E+00
0.00E+00
3.21E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

dry dep
Dydp * Q
g/m2-yr

0.00E+00
1.58E-06
2.49E-07
2.12E-06
1.50E-06
8.83E-07
4.37E-07
2.69E-06
2.37E-05
3.73E-06
0.00E+00
3.27E-06
2.34E-06
3.88E-05

0.00E+00

0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.01E-07
0.00E+00
0.00E+00
1.62E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

2,3-cd)pyrene
wet dep

Dywp * Q
g/m2- yr

0.00E+00
3.94E-05
6.19E-06
5.27E-05
3.73E-05
2.19E-05
1.09E-05
6.68E-05
5.90E-04
9.26E-05
0.00E+00
8.12E-05
5.82E-05
9.64E-04

0.00E+00

0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.98E-06
0.00E+00
0.00E+00
4.03E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

Dibenz(a,h)anthracene

total dep
Dtot* Q
g/m2-yr

0.00E+00
4.10E-05
6.44E-06
5.48E-05
3.88E-05
2.28E-05
1.13E-05
6.95E-05
6.14E-04
9.64E-05
0.00E+00
8.44E-05
6.06E-05
1.00E-03

0.00E+00

0.00E+00

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
5.18E-06
0.00E+00
0.00E+00
4.19E-06
0.00E+00
0.00E+00
0.00E+00
0.00E+00

0.00E+00

Particle Bound - Mercury and Organics

Cypb*Q
ug/m3

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
4.65E-05
0.00E+00
0.00E+00
0.00E+00

1.60E-10

1.10E-05

0.00E+00
0.00E+00
4.49€E-07
3.31E-07
3.70E-07
8.97E-07
5.57E-07
0.00E+00
4.83E-06
0.00E+00
3.93E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
6.72E-07
3.63E-07

0.00E+00

dry dep
Dydpb * Q
g/m2-yr

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
1.87E-06
0.00E+00
0.00E+00
0.00E+00

6.45E-12

4.43E-07

0.00E+00
0.00E+00
1.81E-08
1.33E-08
1.49E-08
3.61E-08
2.24E-08
0.00E+00
1.94E-07
0.00E+00
1.58E-08
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.70E-08
1.46E-08

0.00E+00

wet dep
Dywpb*Q
g/m2- yr

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.12E-05
0.00E+00
0.00E+00
0.00E+00

7.29E-11

5.01E-06

0.00E+00
0.00E+00
2.04E-07
1.51E-07
1.68E-07
4.08E-07
2.54E-07
0.00E+00
2.20E-06
0.00E+00
1.79-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.06E-07
1.65E-07

0.00E+00

total dep
Dtotpb * Q
g/m2- yr

0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
0.00E+00
2.30E-05
0.00E+00
0.00E+00
0.00E+00

7.94E-11

5.45E-06

0.00E+00
0.00E+00
2.22E-07
1.64E-07
1.83E-07
4.44E-07
2.76E-07
0.00E+00
2.39E-06
0.00E+00
1.95E-07
0.00E+00
0.00E+00
0.00E+00
0.00E+00
3.33E-07
1.80E-07

0.00E+00




Appendix F - 6b

Annual Facility Impacts for Constituents of Concern - Monocacy River
Fisher Scenario (Monocacy River)
Montgomery County RRF, Dickerson, MD

coc
Inorganics

Antimony
Arsenic
Beryllium
Cadmium
Chromium +3
Chromium +6
Cobalt
Copper

Lead
Manganese
Mercury
Nickel
Selenium
Zinc

Dioxins/Furans
2,3,7,8-TCDD-TEQ
PCBs
Total PCBs
PAHSs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Aldehyde Ketones

Formaldehyde

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydp Dywp Dytwp
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr

9.20E-07 1.61E-10 | 1.72E-12 1.63E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 8.97E-07 2.19E-07 8.19E-08 3.01E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.41E-07 3.44E-08 1.29E-08 4.72E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.20E-06 2.93E-07 1.09-07 4.02E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 8.50E-07 2.07E-07 7.75E-08 2.85E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.00E-07 1.22E-07 4.56E-08 1.68E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.47E-07 6.03E-08 2.26E-08 8.29E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.52E-06 3.71E-07 1.39-07 5.10E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.34E-05 3.28E-06 1.23E-06 4.51E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.11E-06 5.15E-07 1.93E-07 7.08E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
9.88E-06 3.89E-09 6.49E-11 3.96E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.92E-06 2.64E-07 4.70E-08 3.11E-07
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.85E-06 4.51E-07 1.69E-07 6.20E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.33E-06 3.24E-07 1.21E-07 4.45E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.20E-05 5.36E-06 2.00E-06 7.37E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
3.34E-11 3.84E-12 4.67E-14 3.89E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.42E-11 9.09E-13 1.62E-13 1.07E-12
2.33E-06 | 6.72E-09 | 1.48E-10 | 6.87E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.35E-06 | 6.24E-08 1.11E-08 | 7.35E-08
9.35E-07 | 5.52E-09 | 2.71E-10 | 5.79E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
1.28E-07 2.93E-09 2.13E-11 2.95E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
9.51E-08 | 1.21E-09 | 5.82E-11 1.27E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.57E-08 | 2.55E-09 | 4.53E-10 | 3.00E-09
6.86E-08 9.99E-09 7.64E-10 1.08E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.05E-08 1.88E-09 3.34E-10 2.21E-09
7.67E-08 | 1.11E-08 | 1.89E-09 1.30E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.89E-08 | 2.10E-09 | 3.74E-10 | 2.47E-09
1.89E-07 6.60E-09 7.63E-11 6.68E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.91E-07 5.09E-09 9.05E-10 5.99E-09
1.18E-07 4.11E-09 1.57E-10 4.26E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.19-07 3.16E-09 5.62E-10 3.72E-09
8.48E-08 1.25E-08 3.13E-09 1.57E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
1.02E-06 | 3.36E-08 | 4.66E-10 | 3.41E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.03E-06 | 2.74E-08 | 4.87E-09 | 3.23E-08
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.14E-07 2.77E-08 1.04E-08 3.81E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
8.32E-08 | 2.14E-09 | 8.30E-11 | 2.23E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.39E-08 | 2.23E-09 | 3.97E-10 | 2.63E-09
1.33E-07 1.44E-09 8.26E-11 1.52E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.18E-08 2.24E-08 8.37E-09 3.08E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
1.82E-07 6.56E-10 1.64E-12 6.57E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
5.59E-07 | 3.28E-09 | 5.43E-11 | 3.33E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
1.42E-07 2.91E-09 1.32E-10 3.05E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.43E-07 3.81E-09 6.79E-10 4.49E-09
7.67E-08 | 2.19E-09 | 8.20E-11 | 2.27E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.74E-08 | 2.06E-09 | 3.66E-10 | 2.43E-09
1.06E-05 | 5.05E-07 | 6.33E-07 1.14E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 6¢c

Annual Facility Impacts for Constituents of Concern - Monocacy River Watershed
Fisher Scenario (Monocacy River)
Montgomery County RRF, Dickerson, MD

coc
Inorganics

Antimony
Arsenic
Beryllium
Cadmium
Chromium +3
Chromium +6
Cobalt
Copper

Lead
Manganese
Mercury
Nickel
Selenium
Zinc

Dioxins/Furans
2,3,7,8-TCDD-TEQ
PCBs
Total PCBs
PAHs

Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(ghi)perylene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene

Fluorene
Indeno(1,2,3-cd)pyrene
2-Methylnaphthalene
Naphthalene
Phenanthrene

Pyrene

Aldehyde Ketones

Formaldehyde

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydpb Dywpb Dytwpb
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr

6.27E-07 1.19E-10 | 1.04E-12 1.20E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 7.22E-07 1.49E-07 4.62E-08 1.95E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.13E-07 2.34E-08 7.25E-09 3.06E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.65E-07 1.99E-07 6.17E-08 2.61E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 6.84E-07 1.41E-07 4.37E-08 1.85E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 4.02E-07 8.29E-08 2.57E-08 1.09E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.99E-07 4.10E-08 1.27E-08 5.37E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.22E-06 2.52E-07 7.83E-08 3.31E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.08E-05 2.23E-06 6.92E-07 2.92E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.70E-06 3.50E-07 1.09E-07 4.59E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
6.73E-06 | 2.83E-09 | 3.91E-11 | 2.87E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.81E-06 | 1.82E-07 | 2.69E-08 | 2.09E-07
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.49E-06 3.07E-07 9.51E-08 4.02E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.07E-06 2.20E-07 6.83E-08 2.88E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.77E-05 3.64E-06 1.13E-06 4.77E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2.26E-11 | 252E-12 | 2.82E-14 | 2.55E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.35E-11 | 6.27E-13 | 9.27E-14 | 7.20E-13
1.59E-06 | 4.80E-09 | 8.90E-11 | 4.89E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.61E-06 | 4.31E-08 | 6.37E-09 | 4.94E-08
6.37E-07 | 3.66E-09 | 1.64E-10 | 3.83E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
8.71E-08 | 2.00E-09 | 1.29E-11 | 2.01E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
6.48E-08 | 7.84E-10 | 3.69E-11 | 8.21E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.57E-08 | 1.76E-09 | 2.60E-10 | 2.02E-09
4.65E-08 | 6.43E-09 | 4.72E-10 | 6.90E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.84E-08 | 1.29E-09 1.92E-10 | 1.49E-09
5.20E-08 | 7.13E-09 | 1.20E-09 | 8.33E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 542E-08 | 1.45E-09 | 2.14E-10 | 1.66E-09
1.29E-07 | 4.03E-09 | 4.68E-11 | 4.07E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.31E-07 | 3.51E-09 | 5.19E-10 | 4.03E-09
8.01E-08 | 2.50E-09 | 1.07E-10 | 2.61E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 8.15E-08 | 2.18E-09 | 3.22E-10 | 2.50E-09
5.74E-08 | 8.03E-09 | 2.04E-09 | 1.01E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
6.95E-07 | 2.06E-08 | 2.89E-10 | 2.09E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 7.07E-07 | 1.89E-08 | 2.80E-09 | 2.17E-08
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.14E-08 1.88E-08 5.84E-09 2.47E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
5.66E-08 | 1.34E-09 | 5.53E-11 1.39E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.76E-08 | 1.54E-09 | 2.28E-10 | 1.77E-09
9.09E-08 | 9.35E-10 | 5.24E-11 | 9.88E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 7.38E-08 1.52E-08 4.72E-09 1.99E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
1.24E-07 | 4.55E-10 | 9.88E-13 | 4.56E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
3.81E-07 | 2.31E-09 | 3.27E-11 | 2.35E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
9.68E-08 | 1.85E-09 | 8.71E-11 1.93E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.84E-08 | 2.63E-09 | 3.89E-10 | 3.02E-09
5.22E-08 | 1.36E-09 | 5.48E-11 1.41E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.31E-08 | 1.42E-09 | 2.10E-10 | 1.63E-09
7.16E-06 | 3.45E-07 | 3.96E-07 | 7.41E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 7a
Annual Facility Impacts for Constituents of Concern
Resident Fisher Near Farm 1/Fishes Pond 2 Scenario - Farm Pond 2
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
coc Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydp Dywp Dytwp
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 1.72E-06 | 3.13E-10 | 4.34E-12 | 3.18E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.48E-06 6.31E-07 5.34E-07 1.16E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.33E-07 9.91E-08 8.38E-08 1.83E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.98E-06 8.44E-07 7.14E-07 1.56E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.41E-06 5.98E-07 5.05E-07 1.10E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 8.26E-07 3.52E-07 2.97E-07 6.49E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 4.09E-07 1.74E-07 1.47E-07 3.21E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.52E-06 1.07E-06 9.05E-07 1.98E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.22E-05 9.46E-06 8.00E-06 1.75E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.49E-06 1.48E-06 1.26E-06 2.74E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 1.84E-05 7.59E-09 1.64E-10 7.75E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.84E-05 7.79E-07 2.93E-07 1.07E-06
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.06E-06 1.30E-06 1.10E-06 2.40E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.19E-06 9.33E-07 7.89E-07 1.72E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.63E-05 1.55E-05 1.31E-05 2.85E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 6.34E-11 7.85E-12 1.22E-13 7.97E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.35E-11 2.68E-12 1.01E-12 3.69E-12
PCBs
Total PCBs 4.36E-06 1.30E-08 3.73E-10 1.34E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.36E-06 1.84E-07 6.94E-08 2.54E-07
PAHSs
Acenaphthene 1.75E-06 | 1.09E-08 | 6.89E-10 | 1.16E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 2.40E-07 5.72E-09 5.40E-11 5.78E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 1.78E-07 2.45E-09 1.69E-10 2.62E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.78E-07 7.52E-09 2.83E-09 1.04E-08
Benzo(a)anthracene 1.31E-07 2.07E-08 2.36E-09 2.31E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.31E-07 5.54E-09 2.09E-09 7.63E-09
Benzo(a)pyrene 1.46E-07 | 2.30E-08 | 7.01E-09 | 3.00E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.47E-07 | 6.20E-09 | 2.33E-09 | 8.53E-09
Benzo(b)fluoranthene 3.55E-07 1.39E-08 2.02E-10 1.41E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.55E-07 1.50E-08 5.66E-09 2.07E-08
Benzo(k)fluoranthene 2.21E-07 | 8.63E-09 | 5.00E-10 | 9.13E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.21E-07 | 9.33E-09 | 3.51E-09 1.28E-08
Benzo(ghi)perylene 1.62E-07 2.59E-08 1.17E-08 3.76E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 1.91E-06 | 7.10E-08 | 1.26E-09 | 7.23E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.91E-06 | 8.09E-08 | 3.05E-08 1.11E-07
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.68E-07 7.17E-08 6.06E-08 1.32E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 1.56E-07 | 4.48E-09 | 2.68E-10 | 4.75E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.56E-07 | 6.59E-09 | 2.48E-09 | 9.07E-09
Fluorene 2.50E-07 2.89E-09 2.40E-10 3.13E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.52E-07 6.45E-08 5.46E-08 1.19€-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 3.40E-07 1.27E-09 4.14E-12 1.28E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 1.05E-06 | 6.37E-09 1.37E-10 | 6.51E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 2.66E-07 6.03E-09 4.23E-10 6.46E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.66E-07 1.13E-08 4.24E-09 1.55E-08
Pyrene 1.44E-07 | 4.59E-09 | 2.63E-10 | 4.86E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.44E-07 | 6.08E-09 | 2.29E-09 | 8.37E-09
Aldehyde Ketones
Formaldehyde 1.99E-05 | 9.62E-07 | 2.90E-06 | 3.86E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 7b

Annual Facility Impacts for Constituents of Concern
Resident Fisher Near Farm 1/Fishes Pond 2 Scenario - Farm Pond 2 Watershed
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
cocC Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydpb Dywpb Dytwpb
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 151E-06 | 2.93E-10 | 3.96E-12 | 2.97E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.31E-06 2.67E-06 2.39E-06 5.07E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.05E-07 4.20E-07 3.76E-07 7.96E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.75E-06 3.58E-06 3.20E-06 6.77E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.24E-06 2.53E-06 2.26E-06 4.80E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 7.27E-07 1.49E-06 1.33E-06 2.82E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.60E-07 7.37E-07 6.59E-07 1.40E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.21E-06 4.54E-06 4.05E-06 8.59E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.96E-05 4.01E-05 3.58E-05 7.59E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.07E-06 6.29E-06 5.62E-06 1.19E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 1.62E-05 7.11E-09 1.50E-10 7.26E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.62E-05 6.79E-07 2.63E-07 9.42E-07
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.69E-06 5.51E-06 4.93E-06 1.04E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.93E-06 3.96E-06 3.54E-06 7.49E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.20E-05 6.55E-05 5.86E-05 1.24E-04 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 5.56E-11 6.95E-12 1.11E-13 7.06E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.57E-11 2.34E-12 9.07E-13 3.25E-12
PCBs
Total PCBs 3.82E-06 1.21E-08 3.40E-10 1.24E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.82E-06 1.61E-07 6.23E-08 2.23E-07
PAHSs
Acenaphthene 1.53E-06 | 6.45E-09 | 6.28E-10 | 7.08E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 2.10E-07 1.13E-10 4.93E-11 1.63E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 1.56E-07 | 6.93E-11 | 1.54E-10 | 2.23E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 156E-07 | 6.55E-09 | 2.54E-09 | 9.10E-09
Benzo(a)anthracene 1.15E-07 3.97E-11 2.15E-09 2.19E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.15E-07 4.83E-09 1.87E-09 6.70E-09
Benzo(a)pyrene 1.28E-07 | 4.98E-11 | 6.36E-09 | 6.41E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.29E-07 | 5.40E-09 | 2.09E-09 | 7.50E-09
Benzo(b)fluoranthene 3.12E-07 2.64E-10 1.84E-10 4.49E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.12E-07 1.31E-08 5.08E-09 1.82E-08
Benzo(k)fluoranthene 1.94E-07 1.02E-10 | 4.63E-10 | 5.65E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94E-07 | 8.13E-09 | 3.15E-09 | 1.13E-08
Benzo(ghi)perylene 1.42E-07 5.17E-11 1.07E-08 1.08E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 1.68E-06 | 7.24E-09 | 1.15E-09 | 8.39E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.68E-06 | 7.05E-08 | 2.73E-08 | 9.78E-08
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.66E-07 6.79E-08 6.05E-08 1.28E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 1.37E-07 6.63E-11 2.46E-10 3.12E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.37E-07 5.74E-09 2.23E-09 7.97E-09
Fluorene 2.19E-07 1.35E-10 2.19E-10 3.54E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.34E-07 5.49E-08 4.89E-08 1.04E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 2.98E-07 2.27E-10 3.78E-12 2.31E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 9.16E-07 | 2.15E-09 | 1.25E-10 | 2.27E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 2.34E-07 1.80E-10 3.87E-10 5.66E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.34E-07 9.81E-09 3.80E-09 1.36E-08
Pyrene 1.26E-07 5.45E-11 2.42E-10 2.97E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.26E-07 5.30E-09 2.05E-09 7.35E-09
Aldehyde Ketones
Formaldehyde 1.74E-05 | 8.71E-07 | 2.61E-06 | 3.48E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 8a
Annual Facility Impacts for Constituents of Concern
Resident Fisher Near Farm 2/Fishes Pond 3 Scenario - Farm Pond 3
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
cocC Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydp Dywp Dytwp
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 1.38E-06 | 2.54E-10 | 3.04E-12 | 2.57E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.15E-06 3.68E-07 3.11E-07 6.79E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.81E-07 5.78E-08 4.89E-08 1.07E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.54E-06 4.92E-07 4.16E-07 9.08E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.09E-06 3.48E-07 2.95E-07 6.43E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 6.42E-07 2.05E-07 1.73E-07 3.78E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.18E-07 1.01E-07 8.57E-08 1.87E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.96E-06 6.23E-07 5.27E-07 1.15E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.73E-05 5.51E-06 4.66E-06 1.02E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.71E-06 8.65E-07 7.32E-07 1.60E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 1.48E-05 6.21E-09 1.15E-10 6.33E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.48E-05 5.00E-07 1.73E-07 6.73E-07
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.38E-06 7.58E-07 6.41E-07 1.40E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.71E-06 5.44E-07 4.60E-07 1.00E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.82E-05 9.00E-06 7.62E-06 1.66E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 5.08E-11 5.93E-12 8.50E-14 6.02E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.10E-11 1.72E-12 5.96E-13 2.32E-12
PCBs
Total PCBs 3.50E-06 | 1.07E-08 | 2.61E-10 | 1.09E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.50E-06 | 1.18E-07 | 4.09E-08 | 1.59E-07
PAHSs
Acenaphthene 1.40E-06 | 8.48E-09 | 4.82E-10 | 8.96E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 1.93E-07 4.51E-09 3.78E-11 4.55E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 1.43E-07 1.86E-09 | 1.18E-10 | 1.98E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.43E-07 | 4.82E-09 1.67E-09 | 6.49E-09
Benzo(a)anthracene 1.05E-07 1.54E-08 1.63E-09 1.70E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.05E-07 3.55E-09 1.23E-09 4.78E-09
Benzo(a)pyrene 1.17E-07 1.71E-08 | 4.79E-09 | 2.19E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.18E-07 | 3.98E-09 1.38E-09 | 5.35E-09
Benzo(b)fluoranthene 2.85E-07 9.96E-09 1.42E-10 1.01E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.85E-07 9.63E-09 3.33E-09 1.30E-08
Benzo(k)fluoranthene 1.77E-07 | 6.19E-09 | 3.68E-10 | 6.56E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.77E-07 | 5.98E-09 | 2.07E-09 | 8.05E-09
Benzo(ghi)perylene 1.30E-07 1.93E-08 8.34E-09 2.76E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 1.54E-06 | 5.10E-08 | 8.86E-10 | 5.19E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.54E-06 | 5.19E-08 1.80E-08 | 6.98E-08
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.31E-07 4.18E-08 3.53E-08 7.71E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 1.25E-07 | 3.27E-09 | 1.93E-10 | 3.47E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.25E-07 | 4.22E-09 1.46E-09 | 5.69E-09
Fluorene 2.01E-07 2.20E-09 1.68E-10 2.37E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.18E-07 3.76E-08 3.18E-08 6.94E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 2.73E-07 1.01E-09 2.90E-12 1.02E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 8.39E-07 | 5.16E-09 | 9.63E-11 | 5.26E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 2.14E-07 4.47E-09 3.03E-10 4.77E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.14E-07 7.22E-09 2.50E-09 9.72E-09
Pyrene 1.15E-07 | 3.33E-09 | 1.92E-10 | 3.52E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.15E-07 | 3.90E-09 1.35E-09 | 5.25E-09
Aldehyde Ketones
Formaldehyde 1.60E-05 | 7.72E-07 | 1.88E-06 | 2.65E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 8b

Annual Facility Impacts for Constituents of Concern
Resident Fisher Near Farm 2/Fishes Pond 3 Scenario - Farm Pond 3 Watershed

Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
coc Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydpb Dywpb Dytwpb
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 2.55E-06 | 5.17E-10 | 9.21E-12 | 5.26E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.16E-06 9.61E-07 1.35E-06 2.32E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.40E-07 1.51E-07 2.13E-07 3.64E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.89E-06 1.29E-06 1.81E-06 3.10E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.05E-06 9.11E-07 1.28E-06 2.19E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.21E-06 5.35E-07 7.54E-07 1.29E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.96E-07 2.65E-07 3.73E-07 6.38E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.67E-06 1.63E-06 2.30E-06 3.93E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.24E-05 1.44E-05 2.03E-05 3.47E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.09E-06 2.26E-06 3.19E-06 5.45E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 2.73E-05 1.27E-08 3.48E-10 1.30E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.73E-05 1.19E-06 7.39E-07 1.93E-06
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 4.46E-06 1.98E-06 2.79E-06 4.77E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.20E-06 1.42E-06 2.00E-06 3.42E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.30E-05 2.35E-05 3.32E-05 5.67E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 9.41E-11 1.17E-11 2.58E-13 1.20E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.42E-11 4.11E-12 2.54E-12 6.65E-12
PCBs
Total PCBs 6.47E-06 2.15E-08 7.91E-10 2.23E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 6.47E-06 2.82E-07 1.75E-07 4.57E-07
PAHSs
Acenaphthene 2.50E-06 | 1.61E-08 | 1.46E-09 | 1.75E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 3.56E-07 8.64E-09 1.15E-10 8.76E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 2.64E-07 | 3.63E-09 | 3.57E-10 | 3.98E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.64E-07 1.15E-08 | 7.13E-09 1.86E-08
Benzo(a)anthracene 1.94E-07 3.09E-08 5.06E-09 3.60E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94E-07 8.49E-09 5.26E-09 1.37E-08
Benzo(a)pyrene 2.17E-07 | 3.44E-08 | 1.51E-08 | 4.94E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.18E-07 | 9.49E-09 | 5.88E-09 1.54E-08
Benzo(b)fluoranthene 5.27E-07 2.08E-08 4.29E-10 2.12E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.27E-07 2.30E-08 1.42E-08 3.73E-08
Benzo(k)fluoranthene 3.27E-07 | 1.29E-08 | 1.09E-09 | 1.40E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.27E-07 1.43E-08 | 8.85E-09 | 2.31E-08
Benzo(ghi)perylene 2.40E-07 3.87E-08 2.58E-08 6.45E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 2.84E-06 | 1.06E-07 | 2.68E-09 | 1.09E-07 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.84E-06 1.24E-07 | 7.67E-08 | 2.01E-07
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.75E-07 1.22E-07 1.71E-07 2.93E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 2.31E-07 | 6.68E-09 | 5.74E-10 | 7.25E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.31E-07 1.01E-08 | 6.25E-09 1.63E-08
Fluorene 3.70E-07 4.27E-09 5.08E-10 4.77E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.22E-07 9.83E-08 1.38E-07 2.37E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 5.04E-07 1.91E-09 8.78E-12 1.92E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 1.55E-06 | 1.02E-08 | 2.91E-10 | 1.05E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 3.95E-07 8.96E-09 8.99E-10 9.86E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.95E-07 1.72E-08 1.07E-08 2.79E-08
Pyrene 2.13E-07 6.85E-09 5.70E-10 7.42E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.13E-07 9.31E-09 5.77E-09 1.51E-08
Aldehyde Ketones
Formaldehyde 2.95E-05 | 1.51E-06 | 6.55E-06 | 8.06E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F -9
Annual Facility Impacts for Constituents of Concern - Farm 1
Farmer Scenario
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wetdep | Total Dep Dry dep Wet dep Total Dep Dry dep Wetdep | Total Dep
cocC Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydp Dywp Dytwp
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 151E-06 | 2.93E-10 | 3.96E-12 | 2.97E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.31E-06 2.67E-06 2.39E-06 5.07E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.05E-07 4.20E-07 3.76E-07 7.96E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.75E-06 3.58E-06 3.20E-06 6.77E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.24E-06 2.53E-06 2.26E-06 4.80E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 7.27E-07 1.49E-06 1.33E-06 2.82E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.60E-07 7.37E-07 6.59E-07 1.40E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.21E-06 4.54E-06 4.05E-06 8.59E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.96E-05 4.01E-05 3.58E-05 7.59E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.07E-06 6.29E-06 5.62E-06 1.19E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 1.62E-05 7.11E-09 1.50E-10 7.26E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.62E-05 6.79E-07 2.63E-07 9.42E-07
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.69E-06 5.51E-06 4.93E-06 1.04E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.93E-06 3.96E-06 3.54E-06 7.49E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 3.20E-05 6.55E-05 5.86E-05 1.24E-04 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 5.56E-11 6.95E-12 1.11E-13 7.06E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 5.57E-11 2.34E-12 9.07E-13 3.25E-12
PCBs
Total PCBs 3.82E-06 1.21E-08 3.40E-10 1.24E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.82E-06 1.61E-07 6.23E-08 2.23E-07
PAHSs
Acenaphthene 1.53E-06 | 6.45E-09 | 6.28E-10 | 7.08E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 2.10E-07 1.13E-10 4.93E-11 1.63E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 1.56E-07 | 6.93E-11 | 1.54E-10 | 2.23E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 156E-07 | 6.55E-09 | 2.54E-09 | 9.10E-09
Benzo(a)anthracene 1.15E-07 3.97E-11 2.15E-09 2.19E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.15E-07 4.83E-09 1.87E-09 6.70E-09
Benzo(a)pyrene 1.28E-07 | 4.98E-11 | 6.36E-09 | 6.41E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.29E-07 | 5.40E-09 | 2.09E-09 | 7.50E-09
Benzo(b)fluoranthene 3.12E-07 2.64E-10 1.84E-10 4.49E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 3.12E-07 1.31E-08 5.08E-09 1.82E-08
Benzo(k)fluoranthene 1.94E-07 1.02E-10 | 4.63E-10 | 5.65E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.94E-07 | 8.13E-09 | 3.15E-09 | 1.13E-08
Benzo(ghi)perylene 1.42E-07 5.17E-11 1.07E-08 1.08E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 1.68E-06 | 7.24E-09 | 1.15E-09 | 8.39E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.68E-06 | 7.05E-08 | 2.73E-08 | 9.78E-08
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.66E-07 6.79E-08 6.05E-08 1.28E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 1.37E-07 6.63E-11 2.46E-10 3.12E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.37E-07 5.74E-09 2.23E-09 7.97E-09
Fluorene 2.19E-07 1.35E-10 2.19E-10 3.54E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.34E-07 5.49E-08 4.89E-08 1.04E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 2.98E-07 2.27E-10 3.78E-12 2.31E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 9.16E-07 | 2.15E-09 | 1.25E-10 | 2.27E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 2.34E-07 1.80E-10 3.87E-10 5.66E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.34E-07 9.81E-09 3.80E-09 1.36E-08
Pyrene 1.26E-07 5.45E-11 2.42E-10 2.97E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.26E-07 5.30E-09 2.05E-09 7.35E-09
Aldehyde Ketones
Formaldehyde 1.74E-05 | 8.71E-07 | 2.61E-06 | 3.48E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Appendix F - 10
Annual Facility Impacts for Constituents of Concern - Farm 6
Farmer Scenario - Maximum Actual Farm
Montgomery County RRF, Dickerson, MD

Organics, Antimony, Hg Particulates - Inorganics (except Mercury), Dibenz(a,h)anthracene Particle Bound - Mercury and Organics
and Indeno(1,2,3-cd)pyrene
Dry dep Wet dep | Total Dep Dry dep Wet dep Total Dep Dry dep Wet dep | Total Dep
coc Cyv Dydv Dywv Dytwv Cyp Dydp Dywp Dytwp Cypb Dydp Dywp Dytwp
ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr ug/m3 g/m2- yr g/m2- yr g/m2- yr
Inorganics
Antimony 1.18E-06 | 2.40E-12 | 1.60E-12 | 4.00E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Arsenic 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.81E-07 1.06E-06 1.29€-07 1.19E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Beryllium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.54E-07 1.67E-07 2.02E-08 1.87E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cadmium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.31E-06 1.42E-06 1.72E-07 1.59E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +3 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 9.29E-07 1.01E-06 1.22E-07 1.13E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chromium +6 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 5.46E-07 5.92E-07 7.17E-08 6.64E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Cobalt 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.70E-07 2.93E-07 3.55E-08 3.28E-07 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Copper 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.66E-06 1.80E-06 2.18E-07 2.02E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Lead 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.47E-05 1.59E-05 1.93E-06 1.79€E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Manganese 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.31E-06 2.50E-06 3.03E-07 2.80E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Mercury 1.27E-05 | 9.06E-11 | 6.06E-11 | 1.51E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.27E-05 | 2.74E-06 | 7.28E-08 | 2.81E-06
Nickel 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.02E-06 2.19E-06 2.65E-07 2.46E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Selenium 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.45E-06 1.57E-06 1.90E-07 1.76E-06 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Zinc 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 2.40E-05 2.60E-05 3.15E-06 2.92E-05 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Dioxins/Furans
2,3,7,8-TCDD-TEQ 4.34E-11 | 6.70E-14 | 4.47E-14 | 1.12E-13 0.00E+00 0.00E+00 0.00E+00 0.00E+00 4.36E-11 | 9.44E-12 | 251E-13 | 9.69E-12
PCBs
Total PCBs 3.00E-06 | 2.06E-10 | 1.38E-10 | 3.44E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.99E-06 | 6.49E-07 | 1.72E-08 | 6.66E-07
PAHs
Acenaphthene 1.20E-06 | 3.80E-10 | 2.54E-10 | 6.35E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Acenaphthylene 1.65E-07 | 2.98E-11 | 2.00E-11 | 4.98E-11 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Anthracene 1.22E-07 | 9.29E-11 | 6.21E-11 | 1.55E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.22E-07 | 2.65E-08 | 7.02E-10 | 2.72E-08
Benzo(a)anthracene 8.96E-08 | 1.27E-09 | 8.40E-10 | 2.11E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.00E-08 | 1.95E-08 | 5.18E-10 | 2.00E-08
Benzo(a)pyrene 1.00E-07 | 3.70E-09 | 2.40E-09 | 6.09E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.01E-07 | 2.18E-08 | 5.79E-10 | 2.24E-08
Benzo(b)fluoranthene 2.44E-07 | 1.12E-10 | 7.46E-11 | 1.86E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 2.44E-07 | 5.29E-08 | 1.40E-09 | 5.43E-08
Benzo(k)fluoranthene 1.52E-07 | 2.89E-10 | 1.98E-10 | 4.87E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.52E-07 | 3.28E-08 | 8.71E-10 | 3.37E-08
Benzo(ghi)perylene 1.11E-07 | 6.44E-09 | 4.15E-09 | 1.06E-08 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Chrysene 1.31E-06 | 6.98E-10 | 4.66E-10 | 1.16E-09 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.31E-06 | 2.85E-07 | 7.55E-09 | 2.92E-07
Dibenzo(a,h)anthracene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.24E-07 2.69E-08 1.63E-08 4.32E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Fluoranthene 1.07E-07 | 152E-10 | 9.98E-11 | 2.52E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.07E-07 | 2.32E-08 | 6.15E-10 | 2.38E-08
Fluorene 1.72E-07 | 1.32E-10 | 8.83E-11 | 2.20E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Indeno(1,2,3-cd)pyrene 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00 1.00E-07 2.17E-08 1.32E-08 3.49E-08 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
2-Methylnaphthalene 2.34E-07 | 2.29E-12 | 1.53E-12 | 3.82E-12 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Naphthalene 7.18E-07 | 7.59E-11 | 5.08E-11 | 1.27E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00
Phenanthrene 1.83E-07 | 2.38E-10 | 1.56E-10 | 3.95E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 1.83E-07 | 3.96E-08 | 1.05E-09 | 4.07E-08
Pyrene 9.88E-08 | 151E-10 | 9.93E-11 | 2.50E-10 0.00E+00 0.00E+00 0.00E+00 0.00E+00 9.88E-08 | 2.14E-08 | 5.68E-10 | 2.20E-08
Aldehyde Ketones
Formaldehyde 1.36E-05 1.41E-06 8.80E-07 2.29E-06 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 | 0.00E+00 | 0.00E+00 | 0.00E+00




Montgomery County RRF, Dickerson, MD

Appendix F - 11
Maximum Hourly Impacts

coc Chv*Q Chp*Q Chpb* Q
ug/m3 ug/m3 ug/m3
Inorganics
Antimony 9.60E-04 0.00E+00 0.00E+00
Arsenic 0.00E+00 5.41E-04 0.00E+00
Beryllium 0.00E+00 8.50E-05 0.00E+00
Cadmium 0.00E+00 7.24E-04 0.00E+00
Chromium +3 0.00E+00 5.13E-04 0.00E+00
Chromium +6 0.00E+00 3.02E-04 0.00E+00
Cobalt 0.00E+00 1.49E-04 0.00E+00
Copper 0.00E+00 9.18E-04 0.00E+00
Lead 0.00E+00 8.11E-03 0.00E+00
Manganese 0.00E+00 1.27E-03 0.00E+00
Mercury 1.03E-02 0.00E+00 1.01E-02
Nickel 0.00E+00 1.12E-03 0.00E+00
Selenium 0.00E+00 8.01E-04 0.00E+00
Zinc 0.00E+00 1.33E-02 0.00E+00
Acid Gasses
Hydrogen Chloride 5.58E+00 0.00E+00 0.00E+00
Hydrogen Flouride 5.62E+00 0.00E+00 0.00E+00
Sulfuric Acid 5.32E+00 0.00E+00 0.00E+00
Dioxins/Furans

2,3,7,8-TCDD-TEQ 3.41E-08 0.00E+00 3.46E-08

PCBs
Total PCBs 2.44E-03 0.00E+00 2.38E-03

PAHs
Acenaphthene 9.73E-04 0.00E+00 0.00E+00
Acenaphthylene 1.33E-04 0.00E+00 0.00E+00
Anthracene 9.88E-05 0.00E+00 9.71E-05
Benzo(a)anthracene 7.01E-05 0.00E+00 7.15E-05
Benzo(a)pyrene 7.83E-05 0.00E+00 8.00E-05
Benzo(b)fluoranthene 1.96E-04 0.00E+00 1.94E-04
Benzo(K)fluoranthene 1.22E-04 0.00E+00 1.20E-04
Benzo(ghi)perylene 8.66E-05 0.00E+00 0.00E+00
Chrysene 1.06E-03 0.00E+00 1.04E-03
Dibenzo(a,h)anthracene | 0.00E+00 6.85E-05 0.00E+00
Fluoranthene 8.63E-05 0.00E+00 8.50E-05
Fluorene 1.39E-04 0.00E+00 0.00E+00
Indeno(1,2,3-cd)pyrene | 0.00E+00 5.53E-05 0.00E+00
2-Methylnaphthalene 1.90E-04 0.00E+00 0.00E+00
Naphthalene 5.83E-04 0.00E+00 0.00E+00
Phenanthrene 1.48E-04 0.00E+00 1.45E-04
Pyrene 7.96E-05 0.00E+00 7.85E-05

Aldehyde Ketones

Formaldehyde 1.08E-02 0.00E+00 0.00E+00




APPENDIX G

EXPOSURE AND MODELING SPREADSHEETS



Appendix G-1a
Contaminant Concentration in Soil
RME Residential Scenario - Adult and Child

Parameters

Carcinogens (T2 < tD)

Cs = [Ds/(ks * (tD - T1))] * [(tD + (exp™ " ©/ks)) - (T1 + (exp™ " ™)/ks)]

NonCarcinogens

Cs(tD) = (Ds * [1 - exp™ " P])/ks

Where:

Ds = [UC1 * Q/Zs * BD] * [Fv * (Dydv + Dywv) + (Dydp + Dywp) * (1 - Fv)]

For Mercury:

Ds = [UC1 * 0.48Q(total)/Zs * BD] * [FVyg. * (Dydv + Dywv) + (Dydp + Dywp) * (1 - Fvyg.)]

For HgCl,: Ds(HgCl,) = Ds * 0.98
For MeHg: Ds(MeHg) = Ds * 0.02

And:

Values Specific to Contaminant: CS*
Values Specific to Receptor: RS*
Cs = Average Soil Concentration Over Exposure Duration (mg/kg soil): CS*
Ds = Deposition Term (mg/kg soil/yr): CS*

T1 = Time Peroid At Beginning Of Combustion (yr): 0
ks = COC Soil Loss Constant (yr™): cs*

tD = Time Period Over Which Depositon Occurs (yr): 30

T2 = Length of Exposure Duration (yr):  see below

adult: 30

child 6
Cs(tD) = Soil Concentration At Time tD (mg/kg): Cs*

Zs = Soil Mixing Depth (cm):  see below

Tilled Soil: 20

Untilled Soil: 2
UC1 = Units Conversion Factor (g/mg): 100
Q = COPC specific emission rate (g/s): CS*
Q(total) = COPC specific emission rate for Total Hg (g/s): Cs*

BD = Soil Bulk Density (g soil/cm® soil): 15
Fv = Fraction of COC Air Concentration in Vapor Phase (--): Cs*
Dydv = Yearly Average Dry Deposition From Vapor Phase (g/m?-yr): RS*
Dywv = Yearly Average Wet Deposition From Vapor Phase (g/m>-yr): RS*
Dydp = Yearly Average Dry Deposition From Particle Phase (g/m?-yr): RS*

Dywp = Yearly Average Wet Deposition From Particle Phase (g/mz—yr): RS*




Appendix G-1a
Contaminant Concentration in Soil
RME Residential Scenario - Adult and Child

Cs Cs Ds Ds ks ks
Contaminant Tilled (20 cm) Untilled (2 cm) Tilled Untilled Fv Tilled Untilled
Non - Cancer Cancer Non - Cancer Cancer (20 cm) (2 cm) (unitless) (yr-1) (yr-1)
Inorganics
Antimony 1.4E-10 1.4E-10 1.38E-11 1.4E-11 3.2E-09 3.2E-08 1.0E+00 2.36E+01 2.35E+03
Arsenic 1.2E-07 1.2E-07 1.21E-08 1.2E-08 1.4E-04 1.4E-03 6.0E-03 1.12E+03 1.12E+05
Beryllium 2.6E-05 2.5E-05 2.65E-06 2.6E-06 2.1E-05 2.1E-04 9.0E-03 8.07E-01 8.03E+01
Cadmium 1.0E-05 1.0E-05 1.04E-06 1.0E-06 1.8E-04 1.8E-03 9.0E-03 1.75E+01 1.75E+03
Chromium +3 7.9E-04 6.4E-04 8.01E-04 7.8E-04 1.3E-04 1.3E-03 9.0E-03 1.60E-01 1.60E+00
Chromium +6 4.7E-04 3.8E-04 4.76E-04 4.7E-04 7.6E-05 7.6E-04 0.0E+00 1.60E-01 1.60E+00
Cobalt 4.8E-04 3.2E-04 5.55E-04 5.3E-04 3.8E-05 3.8E-04 0.0E+00 6.78E-02 6.78E-01
Copper 6.9E-03 3.5E-03 6.64E-02 3.4E-02 2.3E-04 2.3E-03 0.0E+00 3.06E-04 3.06E-03
Lead 1.7E-03 1.7E-03 1.73E-04 1.7E-04 2.0E-03 2.0E-02 7.0E-03 1.18E+00 1.17E+02
Manganese 5.2E-03 3.2E-03 6.84E-03 6.4E-03 3.2E-04 3.2E-03 0.0E+00 4.70E-02 4.70E-01
Mercury as HgCI2 1.6E-04 8.2E-05 1.62E-03 8.1E-04 5.5E-06 5.5E-05 8.5E-01 5.28E-05 5.28E-04
Mercury as Methyl Hg 3.3E-06 1.7E-06 3.12E-05 1.6E-05 1.1E-07 1.1E-06 8.5E-01 4.39E-04 4.57E-03
Nickel 1.7E-05 1.7E-05 1.72E-06 1.7E-06 2.8E-04 2.8E-03 9.0E-03 1.63E+01 1.63E+03
Selenium 2.4E-06 2.4E-06 2.46E-07 2.5E-07 2.0E-04 2.0E-03 0.0E+00 8.26E+01 8.21E+03
Zinc 1.9E-04 1.9E-04 1.95E-05 1.9E-05 3.3E-03 3.3E-02 8.0E-03 1.71E+01 1.71E+03
Dioxins/Furans
2,3,7,8-TCDD-TEQ 2.7E-09 1.5E-09 2.50E-08 1.5E-08 1.4E-10 1.4E-09 6.6E-01 3.01E-02 3.56E-02
PCBs
Total PCBs 5.6E-08 5.6E-08 4.22E-07 4.2E-07 2.8E-07 2.8E-06 9.9E-01 5.08E+00 6.73E+00
PAHSs
Acenaphthene 6.8E-08 6.7E-08 6.72E-07 6.6E-07 1.7E-07 1.7E-06 1.0E+00 2.48E+00 2.52E+00
Acenaphthylene 1.6E-10 1.6E-10 1.67E-11 1.7E-11 4.7E-08 4.7E-07 1.0E+00 2.96E+02 2.79E+04
Anthracene 7.5E-08 7.0E-08 7.39E-07 7.0E-07 4.1E-08 4.1E-07 1.0E+00 5.51E-01 5.58E-01
Benzo(a)anthracene 1.4E-06 1.3E-06 1.40E-05 1.3E-05 5.2E-07 5.2E-06 4.8E-01 3.70E-01 3.71E-01
Benzo(a)pyrene 1.6E-06 1.5E-06 1.63E-05 1.5E-05 7.8E-07 7.8E-06 2.9E-01 4.80E-01 4.80E-01
Benzo(b)fluoranthene 4.2E-07 3.8E-07 4.13E-06 3.8E-06 1.7E-07 1.7E-06 9.7E-01 4.10E-01 4.14E-01
Benzo(k)fluoranthene 5.7E-06 4.3E-06 5.70E-05 4.3E-05 7.0E-07 7.0E-06 2.7E-01 1.20E-01 1.20E-01
Benzo(ghi)perylene 8.6E-08 8.6E-08 6.66E-08 6.7E-08 1.9E-06 1.9E-05 1.0E+00 2.22E+01 2.87E+02
Chrysene 1.0E-05 8.8E-06 1.01E-04 8.8E-05 2.5E-06 2.5E-05 7.4E-01 2.50E-01 2.51E-01
Dibenzo(a,h)anthracene 6.0E-05 5.3E-05 6.04E-04 5.3E-04 1.6E-05 1.6E-04 5.5E-02 2.70E-01 2.70E-01
Fluoranthene 1.3€-07 1.2E-07 1.27E-06 1.2E-06 7.3E-08 7.3E-07 9.9E-01 5.70E-01 5.73E-01
Fluorene 1.2E-08 1.2E-08 1.24E-07 1.2E-07 5.3E-08 5.3E-07 1.0E+00 4.22E+00 4.24E+00
Indeno(1,2,3-cd)pyrene 4.0E-05 3.6E-05 3.97E-04 3.6E-04 1.4E-05 1.4E-04 5.0E-03 3.50E-01 3.50E-01
2-Methylnaphthalene 3.8E-13 3.8E-13 3.77E-14 3.8E-14 9.2E-09 9.2E-08 1.0E+00 2.43E+04 2.43E+06
Naphthalene 1.3E-08 1.3E-08 6.43E-08 6.4E-08 6.8E-08 6.8E-07 1.0E+00 5.33E+00 1.05E+01
Phenanthrene 8.0E-08 7.8E-08 7.97E-07 7.8E-07 1.0E-07 1.0E-06 1.0E+00 1.26E+00 1.27E+00
Pyrene 5.4E-07 4.1E-07 5.28E-06 4.1E-06 7.2E-08 7.2E-07 9.9E-01 1.30E-01 1.33E-01
Aldehyde Ketones
Formaldehyde 8.4E-06 8.4E-06 1.22E-05 1.2E-05 4.9E-04 4.9E-03 1.0E+00 5.77E+01 4.00E+02




Appendix G-1a
Calculation of Soil Loss Constant
RME Residential Scenario - Adult and Child

Parameters

ks = ksl + ksg + ksr + kse + ksv

where:

ksl =P +1- RO - EV/ theta sw * Z * [1.0 + (Kds * BD)/theta sw)]
ksr = (RO/theta sw * Z) * (1/(1.0 + (Kds * BD/theta sw)))

ksv =[(UC3* H)/(Zs* KDs* R * T * BD)] * (Da/Zs) * theta v

where:
thetav =1 - (BD/ps) - theta sw

and:

Values Specific to Contaminant:

ks = COC Soil Loss Constant (yr-1):

ksl = COC Loss Constant Due to Leaching (yr-1):

kse = COC Loss Constant Due to Erosion (yr-1) (default):
ksg = COC Loss Constant Due to Biotic and Abiotic Degradation (yr-1):
ksv = COC Loss Constant Due to Volitilization (yr-1):

P = Average Annual Precipitation (cm/yr):

| = Average Annual Irrigation (cm/yr):

RO = Average Annual Surface Water Runoff (cm/yr):

Ev = Average Annual Evapotranspiration (cm/yr):

Z = Soil Depth From Which Leaching Removal Occurs (see below):
Tilled Soil (cm):

Untilled Soil (cm):

theta sw= Volumetric Water Content (cm3/cm3):

Kds = Soil-Water Partition Coefficient (cm3/g or ml/g):
BD = Soil Bulk Density (g soil/cm3 soil)

Ke = Equilibrium Coefficient (s/yr-cm):

UCL1 = Units Conversion (sec/yr):

H = Henry's Law Constant (atm-m3/mol):

R = Ideal Gas Constant (atm-m3/mol-K):

T = Ambient Air Temperature (K):

Kt = Gas Phase Mass Transfer Coefficient (cm/s):

Da = Diffusion Coefficient of Contaminant in Air (cm2/s):
theta v = Soil Void Fraction (cm3/cm3):

ps = Solids Particle Density (g/cm3):

Cs*
CSs*
Cs*

Ccs*
Cs*
139.83
22
17.8
70

20
2
0.2
Ccs*
15
Cs*
3.15E+07
CS*
8.21E-05
2.86E+02
Cs*
CS*
0.24
2.1




Appendix G-1a
Calculation of Soil Loss Constant
RME Residential Scenario - Adult and Child

ks ks ksg ksl ksl ksr ksr ksv ksv
Contaminant Tilled Untilled Tilled Untilled Tilled Untilled Tilled Untilled Kds
(yr-1) r-1) (yr-1) r-1) (yr-1) r-1) yr-1) r-1) (yr-1)
Inorganics
Antimony 2.4E+01 2.3E+03 0.0E+00 5.5E-02 5.5E-01 1.3E-02 1.3E-01 2.3E+01 2.3E+03 4.5E+01
Arsenic 1.1E+03 1.1E+05 0.0E+00 8.5E-02 8.5E-01 2.0E-02 2.0E-01 1.1E+03 1.1E+05 2.9E+01
Beryllium 8.1E-01 8.0E+01 0.0E+00 3.1E-03 3.1E-02 7.5E-04 7.5E-03 8.0E-01 8.0E+01 7.9E+02
Cadmium 1.8E+01 1.7E+03 0.0E+00 3.3E-02 3.3E-01 7.9E-03 7.9E-02 1.7E+01 1.7E+03 7.5E+01
Chromium +3 1.6E-01 1.6E+00 0.0E+00 1.3E-01 1.3E+00 3.1E-02 3.1E-01 0.0E+00 0.0E+00 1.9+01
Chromium +6 1.6E-01 1.6E+00 0.0E+00 1.3E-01 1.3E+00 3.1E-02 3.1E-01 0.0E+00 0.0E+00 1.9E+01
Cobalt 6.8E-02 6.8E-01 0.0E+00 5.5E-02 5.5E-01 1.3E-02 1.3E-01 0.0E+00 0.0E+00 4.5E+01
Copper 3.1E-04 3.1E-03 0.0E+00 2.5E-04 2.5E-03 5.9E-05 5.9E-04 0.0E+00 0.0E+00 1.0E+04
Lead 1.2E+00 1.2E+02 0.0E+00 2.7E-03 2.7E-02 6.6E-04 6.6E-03 1.2E+00 1.2E+02 9.0E+02
Manganese 4.7E-02 4.7E-01 0.0E+00 3.8E-02 3.8E-01 9.1E-03 9.1E-02 0.0E+00 0.0E+00 6.5E+01
Mercury as HgCI2 5.3E-05 5.3E-04 0.0E+00 4.3E-05 4.3E-04 1.0E-05 1.0E-04 3.0E-10 3.0E-08 5.8E+04
Mercury as Methyl Hg 4.4E-04 4.6E-03 0.0E+00 3.5E-04 3.5E-03 8.5E-05 8.5E-04 1.9E-06 1.9E-04 7.0E+03
Nickel 1.6E+01 1.6E+03 0.0E+00 3.8E-02 3.8E-01 9.1E-03 9.1E-02 1.6E+01 1.6E+03 6.5E+01
Selenium 8.3E+01 8.2E+03 0.0E+00 4.8E-01 4.8E+00 1.2E-01 1.2E+00 8.2E+01 8.2E+03 5.0E+00
Zinc 1.7E+01 1.7E+03 0.0E+00 4.0E-02 4.0E-01 9.5E-03 9.5E-02 1.7E+01 1.7E+03 6.2E+01
Dioxins/Furans
2,3,7,8-TCDD-TEQ 3.0E-02 3.6E-02 3.0E-02 6.3E-05 6.3E-04 1.5E-05 1.5E-04 4.8E-05 4.8E-03 3.9E+04
PCBs
Total PCBs 5.1E+00 6.7E+00 5.1E+00 2.5E-03 2.5E-02 6.0E-04 6.0E-03 1.6E-02 1.6E+00 9.8E+02
PAHSs
Acenaphthene 2.5E+00 2.5E+00 2.5E+00 2.2E-03 2.2E-02 5.4E-04 5.4E-03 8.0E-05 8.0E-03 1.1E+03
Acenaphthylene 3.0E+02 2.8E+04 0.0E+00 1.5E+01 1.5E+02 3.5E+00 3.5E+01 2.8E+02 2.8E+04 3.7E-02
Anthracene 5.5E-01 5.6E-01 5.5E-01 5.5E-04 5.5E-03 1.3E-04 1.3E-03 7.9E-06 7.9E-04 4.5E+03
Benzo(a)anthracene 3.7E-01 3.7E-01 3.7E-01 4.1E-05 4.1E-04 9.9E-06 9.9E-05 1.6E-06 1.6E-04 6.0E+04
Benzo(a)pyrene 4.8E-01 4.8E-01 4.8E-01 1.5E-05 1.5E-04 3.7E-06 3.7E-05 1.6E-07 1.6E-05 1.6E+05
Benzo(b)fluoranthene 4.1E-01 4.1E-01 4.1E-01 2.4E-04 2.4E-03 5.7E-05 5.7E-04 5.8E-06 5.8E-04 1.0E+04
Benzo(k)fluoranthene 1.2E-01 1.2E-01 1.2E-01 1.3E-05 1.3E-04 3.1E-06 3.1E-05 2.4E-09 2.4E-07 1.9E+05
Benzo(ghi)perylene 2.2E+01 2.9E+02 0.0E+00 1.7E+01 1.7E+02 4.2E+00 4.2E+01 7.2E-01 7.2E+01 9.1E-03
Chrysene 2.5E-01 2.5E-01 2.5E-01 4.1E-05 4.1E-04 9.9E-06 9.9E-05 8.7E-07 8.7E-05 6.0E+04
Dibenzo(a,h)anthracene 2.7E-01 2.7E-01 2.7E-01 4.3E-06 4.3E-05 1.0E-06 1.0E-05 1.4E-11 1.4E-09 5.8E+05
Fluoranthene 5.7E-01 5.7E-01 5.7E-01 2.2E-04 2.2E-03 5.4E-05 5.4E-04 8.0E-07 8.0E-05 1.1E+04
Fluorene 4.2E+00 4.2E+00 4.2E+00 1.2E-03 1.2E-02 2.8E-04 2.8E-03 1.7E-05 1.7E-03 2.1E+03
Indeno(1,2,3-cd)pyrene 3.5E-01 3.5E-01 3.5E-01 4.7E-06 4.7E-05 1.1E-06 1.1E-05 1.7E-09 1.7E-07 5.3E+05
2-MethylInaphthalene 2.4E+04 2.4E+06 0.0E+00 1.7E+01 1.7E+02 4.2E+00 4.2E+01 2.4E+04 2.4E+06 8.1E-03
Naphthalene 5.3E+00 1.1E+01 5.3E+00 8.2E-03 8.2E-02 2.0E-03 2.0E-02 5.2E-02 5.2E+00 3.0E+02
Phenanthrene 1.3E+00 1.3E+00 1.3E+00 6.7E-04 6.7E-03 1.6E-04 1.6E-03 3.4E-06 3.4E-04 3.7E+03
Pyrene 1.3E-01 1.3E-01 1.3E-01 2.6E-04 2.6E-03 6.2E-05 6.2E-04 6.3E-07 6.3E-05 9.5E+03
Aldehyde Ketones
Formaldehyde 5.8E+01 4.0E+02 3.6E+01 1.6E+01 1.6E+02 3.9E+00 3.9E+01 1.6E+00 1.6E+02 2.0E-02




Appendix G-1b
Contaminant Concentration in Above Ground Vegetation
RME Residential Scenario - Adult and Child

Parameters

Pd = (UCL * Q * (1-Fv) * [(Dydp + (FW * Dywp))] * Rp * [1 - exp™®™]) / Yp * kp

For Mercury:

Pd = (UCL * 0.48Q(total) * (1-Fvyg.) * [(Dydp + (FW * Dywp))] * Rp * [1 - exp™® ™])/Yp * kp
Pd(Hg*") = 0.78Pd

Pd(MeHg) = 0.22Pd

Pv=Q * Fv *((Cyv * Bvag * VGag) / pa)

For Mercury:

Pv =0.48Q(total) * Fvyyg. *((Cyv * Bvag * VGag) / pa)
Pv(Hg®") = 0.78Pv

Pv(MeHg) = 0.22Pv

Prabvgrd = Cs * Br ag

Where:
Values Specific to Contaminant:
Values Specific to Receptor:

Pd = Aboveground Produce Concentration Due to Direct Exposure (mg/kg) :
Pv = Aboveground Produce Concentration Due to Air-to-Plant Transfer(ug/g) :
Pr abvgrd = Exposed and Protected Aboveground Produce Concentration Due to Root Uptake (mg/kg) :
Cyv = Yearly Average Air Concentration From Vapor Phase (ug/m°):

Q =COPC specific emission rate (g/s):

Q(total) = COPC specific emission rate for Total Hg (g/s):

Fv = Fraction of Air Concentration in Vapor Phase (--):

1-Fv = Fraction of Air Concentration in Particulate Phase (--):

UCL1 = Units Conversion Factor (mg/g):

Q =COPC specific emission rate (g/s):

Q(total) = COPC specific emission rate for Total Hg (g/s):

Dydp = Yearly Average Dry Deposition From Particle Phase (g/m>yr):
Dywp = Yearly Average Wet Deposition From Particle Phase (g/m?yr):

FW = Fraction of COC Wet Deposition That Adheres to Plant Surfaces (--):
Bvag = Air-to-Plant Biotransfer Factor (--):

VGag = Above Ground Vegetable Correction Factor (--):

Rp = Interception Factor For Above Ground Vegetation (--):

kp = Plant Surface Loss Coefficient (yr?):

Tp = Length of Growing Season For Above Ground Vegetation (yr):

Yp = Vegetation Yield For Above Ground Vegetation (kg DW/m?):

pa = Air Density (g/m°):

Cs = Average Soil Concentration Over Exposure Duration (mg/kg) :

Br ag= Plant Soil Bioconcentration Factor For Produce (--):

cs*
RS*
cs*
cs*
cs*
RS*
cs*
cs*
cs*
cs*
1000
cs*
cs*
RS*
RS*
cs*
cs*
cs*
039
18
0.164
2.24
1.2E+03
cs*
cs*




Appendix G-1b
Contaminant Concentration in Above Ground Vegetation
RME Residential Scenario - Adult and Child

Cs
Contaminant Pd Pv Pr abvgrd - exposed Pr abvgrd - protected Tilled (20 cm) Fv Fw Bvag VG ag Brag
Non - Cancer| Cancer | Non - Cancer| Cancer Non - Cancer| Cancer
Inorganics

Antimony 0.0E+00 | 0.0E+00 4.4E-12 4.4E-12 4.4E-12 4.4E-12 1.4E-10 1.4E-10 | 1.00E+00 | 2.00E-01 ND 1.0E+00 | 3.19E-02
Arsenic 8.6E-05 | 0.0E+00 7.7E-10 7.7E-10 7.7E-10 7.7E-10 1.2E-07 1.2E-07 | 6.00E-03 | 2.00E-01 ND 1.0E+00 | 6.33E-03
Beryllium 3.6E-05 | 0.0E+00 6.8E-08 6.5E-08 6.8E-08 6.5E-08 2.6E-05 2.5E-05 | 9.00E-03 | 6.00E-01 ND 1.0E+00 | 2.58E-03
Cadmium 3.1E-04 | 0.0E+00 | 1.3E-06 | 1.3E-06 | 1.3E-06 1.3E-06 1.0E-05 | 1.0E-05 | 9.00E-03 | 6.00E-01| ND 1.0E+00 | 1.25E-01
Chromium +3 2.2E-04 | 0.0E+00 3.9E-06 3.1E-06 3.9E-06 3.1E-06 7.9E-04 6.4E-04 | 9.00E-03 | 6.00E-01 ND 1.0E+00 | 4.88E-03
Chromium +6 1.3E-04 | 0.0E+00 2.3E-06 1.8E-06 2.3E-06 1.8E-06 4.7E-04 3.8E-04 | 0.00E+00 | 6.00E-01 ND ND 4.88E-03
Cobalt 6.4E-05 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.8E-04 3.2E-04 | 0.00E+00 | 6.00E-01 ND ND ND

Copper 3.9E-04 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.9E-03 3.5E-03 | 0.00E+00 | 6.00E-01 ND ND ND

Lead 3.4E-03 | 0.0E+00 2.3E-05 2.3E-05 2.3E-05 2.3E-05 1.7E-03 1.7E-03 | 7.00E-03 | 6.00E-01 ND 1.0E+00 | 1.36E-02
Manganese 5.4E-04 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.2E-03 3.2E-03 | 0.00E+00 | 6.00E-01 ND ND ND

Mercury as HgCI2 7.5E-06 | 0.0E+00 2.2E-06 1.1E-06 2.2E-06 1.1E-06 1.6E-04 8.2E-05 | 8.50E-01 | 6.00E-01 ND 1.0E+00 | 1.4E-02
Mercury as Methyl Hg 2.1E-06 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E-06 1.7E-06 | 8.50E-01 | 6.00E-01 ND ND ND

Nickel 4.7E-04 | 0.0E+00 1.6E-07 1.6E-07 1.6E-07 1.6E-07 1.7E-05 1.7E-05 | 9.00E-03 | 6.00E-01 ND 1.0E+00 | 9.31E-03
Selenium 1.3E-04 | 0.0E+00 4.8E-08 4.8E-08 4.8E-08 4.8E-08 2.4E-06 2.4E-06 | 0.00E+00 | 2.00E-01 ND 1.0E+00 | 1.95E-02
Zinc 5.6E-03 | 0.0E+00 1.9E-05 1.9E-05 1.9E-05 1.9E-05 1.9E-04 1.9E-04 | 8.00E-03 | 6.00E-01 ND 1.0E+00 | 9.70E-02

Dioxins/Furans
2,3,7,8-TCDD-TEQ 15E-10 | 5.7E-11 1.2E-11 7.0E-12 1.2E-11 7.0E-12 2.7E-09 15E-09 | 6.64E-01 | 6.00E-01 | 6.55E+04| 1.0E-02 | 4.55E-03
PCBs
Total PCBs 2.2E-07 | 2.9E-08 5.6E-10 5.6E-10 5.6E-10 5.6E-10 5.6E-08 5.6E-08 | 9.93E-01 | 6.00E-01 | 3.09E+02| 1.0E-02 | 1.00E-02
PAHs
Acenaphthene 0.0E+00 | 1.9E-08 1.5E-08 1.5E-08 1.5E-08 1.5E-08 6.8E-08 6.7E-08 | 1.00E+00 | 6.00E-01 | 4.97E+00| 1.0E+00 | 2.16E-01
Acenaphthylene 0.0E+00 | 2.2E-11 2.7E-11 2.7E-11 2.7E-11 2.7E-11 1.6E-10 1.6E-10 | 1.00E+00 | 6.00E-01 | 4.31E+00| 1.0E-02 | 1.72E-01
Anthracene 2.6E-09 | 2.0E-10 7.3E-09 6.8E-09 7.3E-09 6.8E-09 7.5E-08 7.0E-08 | 9.98E-01 | 6.00E-01 | 5.33E+01| 1.0E-02 | 9.71E-02
Benzo(a)anthracene 4.9E-07 | 2.5E-08 2.8E-08 2.5E-08 2.8E-08 2.5E-08 1.4E-06 1.3E-06 | 4.83E-01 | 6.00E-01 | 1.93E+04| 1.0E-02 | 1.97E-02
Benzo(a)pyrene 75E-07 | 1.1E-07 | 2.2E-08 | 2.0E-08 | 2.2E-08 2.0E-08 1.6E-06 | 1.5E-06 | 2.94E-01 | 6.00E-01 | 1.25E+05| 1.0E-02 | 1.32E-02
Benzo(b)fluoranthene 8.8E-08 | 1.2E-08 4.7E-09 4.3E-09 4.7E-09 4.3E-09 4.2E-07 3.8E-07 | 9.66E-01 | 6.00E-01 | 1.68E+03| 1.0E-02 | 1.12E-02
Benzo(k)fluoranthene 1.2E-06 | 2.7E-07 6.6E-08 4.9E-08 6.6E-08 4.9E-08 5.7E-06 4.3E-06 | 2.73E-01 | 6.00E-01 | 2.11E+05| 1.0E-02 | 1.15E-02
Benzo(ghi)perylene 0.0E+00 | 8.1E-06 4.9E-10 4.9E-10 4.9E-10 4.9E-10 8.6E-08 8.6E-08 | 1.00E+00 | 6.00E-01 | 2.42E+06 | 1.0E-02 | 5.70E-03
Chrysene 3.6E-06 | 2.1E-08 2.0E-07 1.7E-07 2.0E-07 1.7E-07 1.0E-05 8.8E-06 | 7.44E-01 | 6.00E-01 | 6.92E+02| 1.0E-02 | 1.97E-02
Dibenzo(a,h)anthracene 2.8E-05 | 0.0E+00 4.1E-07 3.6E-07 4.1E-07 3.6E-07 6.0E-05 5.3E-05 | 5.50E-02 | 6.00E-01 | 3.12E+07 | 1.0E-02 | 6.78E-03
Fluoranthene 9.0E-09 | 2.4E-09 6.4E-09 6.0E-09 6.4E-09 6.0E-09 1.3E-07 1.2E-07 | 9.92E-01 | 6.00E-01 | 7.38E+02| 1.0E-02 | 4.99E-02
Fluorene 0.0E+00 | 1.4E-10 1.8E-09 1.8E-09 1.8E-09 1.8E-09 1.2E-08 1.2E-08 | 1.00E+00 | 6.00E-01 | 2.60E+01| 1.0E-02 | 1.45E-01
Indeno(1,2,3-cd)pyrene 2.4E-05 | 0.0E+00 2.4E-07 2.1E-07 2.4E-07 2.1E-07 4.0E-05 3.6E-05 | 5.00E-03 | 6.00E-01 | 3.73E+05| 1.0E-02 | 5.93E-03
2-Methylnaphthalene 0.0E+00 | 1.0E-10 8.6E-14 8.6E-14 8.6E-14 8.6E-14 3.8E-13 3.8E-13 | 1.00E+00 | 6.00E-01 | 1.39E-01 | 1.0E+00 | 2.27E-01
Naphthalene 0.0E+00 | 8.5E-10 6.1E-09 6.1E-09 6.1E-09 6.1E-09 1.3E-08 1.3E-08 | 1.00E+00 | 6.00E-01 | 3.81E-01 | 1.0E+00 | 4.79E-01
Phenanthrene 1.9E-09 | 8.6E-10 7.8E-09 7.6E-09 7.8E-09 7.6E-09 8.0E-08 7.8E-08 | 9.99E-01 | 6.00E-01 | 1.51E+02| 1.0E-02 | 9.70E-02
Pyrene 6.3E-09 | 2.6E-09 3.1E-08 2.3E-08 3.1E-08 2.3E-08 5.4E-07 4.1E-07 | 9.94E-01 | 6.00E-01 | 8.40E+02| 1.0E-02 | 5.70E-02
Aldehyde Ketones
Formaldehyde 0.0E+00 | 1.6E-08 7.1E-05 7.1E-05 7.1E-05 7.1E-05 8.4E-06 8.4E-06 | 1.00E+00 | 6.00E-01 | 3.92E-01 | 1.0E+00 | 8.38E+00




Appendix G-1b
Contaminant Concentration in Below Ground Vegetation
RME Residential Scenario - Adult and Child

Parameters

Prbg=Cs™* Brrv*VGrv

Where:

Values Specific to Contaminant:

Pr bg = Total Contaminant Level In Below Ground Vegetation (mg/kg):
Cs = Soil Concentration (tilled) (mg/kg):

Br rv = Plant-Soil Bioconcentration Factor For Below Ground Vegetables:
VGrv = Below Ground Vegetable Correction Factor:

CS*
CS*
CS*
CS*
CS*




RME Residential Scenario - Adult and Child

Appendix G-1b
Contaminant Concentration in Below Ground Vegetation

Cs
Contaminant Prbg Tilled (20 cm) Brrv VGrv
Non - Cancer Cancer Non - Cancer Cancer
Inorganics

Antimony 4.1E-12 4.1E-12 1.4E-10 1.4E-10 3.00E-02 | 1.0E+00
Arsenic 9.7E-10 9.7E-10 1.2E-07 1.2E-07 8.00E-03 | 1.0E+00
Beryllium 4.0E-08 3.8E-08 2.6E-05 2.5E-05 1.50E-03 | 1.0E+00
Cadmium 6.6E-07 6.6E-07 1.0E-05 1.0E-05 6.40E-02 | 1.0E+00
Chromium +3 3.6E-06 2.9E-06 7.9E-04 6.4E-04 4.50E-03 | 1.0E+00
Chromium +6 0.0E+00 0.0E+00 4.7E-04 3.8E-04 4.50E-03 ND

Cobalt 0.0E+00 0.0E+00 4.8E-04 3.2E-04 7.00E-03 ND

Copper 0.0E+00 0.0E+00 6.9E-03 3.5E-03 2.50E-01 ND

Lead 1.6E-05 1.5E-05 1.7E-03 1.7E-03 9.00E-03 | 1.0E+00
Manganese 0.0E+00 0.0E+00 5.2E-03 3.2E-03 5.00E-02 ND

Mercury as HgCI2 5.9E-06 2.9E-06 1.6E-04 8.2E-05 3.60E-02 | 1.0E+00
Mercury as Methyl Hg 0.0E+00 0.0E+00 3.3E-06 1.7E-06 9.90E-02 ND

Nickel 1.4E-07 1.4E-07 1.7E-05 1.7E-05 8.00E-03 | 1.0E+00
Selenium 5.4E-08 5.4E-08 2.4E-06 2.4E-06 2.20E-02 | 1.0E+00
Zinc 1.7E-04 1.7E-04 1.9E-04 1.9E-04 9.00E-01 | 1.0E+00

Dioxins/Furans
2,3,7,8-TCDD-TEQ 2.8E-11 1.6E-11 2.7E-09 1.5E-09 1.03E+00 | 1.0E-02
PCBs
Total PCBs 7.9E-09 7.9E-09 5.6E-08 5.6E-08 1.42E+01 | 1.0E-02
PAHs
Acenaphthene 1.5E-08 1.4E-08 6.8E-08 6.7E-08 2.13E-01 | 1.0E+00
Acenaphthylene 1.0E-08 1.0E-08 1.6E-10 1.6E-10 6.42E+03 | 1.0E-02
Anthracene 1.1E-10 1.1E-10 7.5E-08 7.0E-08 1.51E-01 1.0E-02
Benzo(a)anthracene 1.3E-09 1.2E-09 1.4E-06 1.3E-06 9.48E-02 1.0E-02
Benzo(a)pyrene 9.9E-10 9.2E-10 1.6E-06 1.5E-06 6.05E-02 1.0E-02
Benzo(b)fluoranthene 4.8E-09 4.4E-09 4.2E-07 3.8E-07 1.15E+00 | 1.0E-02
Benzo(k)fluoranthene 3.5E-09 2.6E-09 5.7E-06 4.3E-06 6.09E-02 1.0E-02
Benzo(ghi)perylene 2.1E-03 2.1E-03 8.6E-08 8.6E-08 2.44E+06 1.0E-02
Chrysene 9.6E-09 8.3E-09 1.0E-05 8.8E-06 9.48E-02 1.0E-02
Dibenzo(a,h)anthracene 2.4E-08 2.1E-08 6.0E-05 5.3E-05 4.05E-02 1.0E-02
Fluoranthene 1.9E-10 1.8E-10 1.3E-07 1.2E-07 1.50E-01 1.0E-02
Fluorene 2.4E-11 2.3E-11 1.2E-08 1.2E-08 1.90E-01 1.0E-02
Indeno(1,2,3-cd)pyrene 2.1E-08 1.9E-08 4.0E-05 3.6E-05 5.29E-02 1.0E-02
2-Methylnaphthalene 7.5E-09 7.5E-09 3.8E-13 3.8E-13 2.00E+04 | 1.0E+00
Naphthalene 3.4E-09 3.4E-09 1.3E-08 1.3E-08 2.69E-01 | 1.0E+00
Phenanthrene 1.5E-10 1.4E-10 8.0E-08 7.8E-08 1.83E-01 1.0E-02
Pyrene 7.8E-10 6.0E-10 5.4E-07 4.1E-07 1.45E-01 1.0E-02
Aldehyde Ketones
Formaldehyde 2.6E-03 2.6E-03 8.4E-06 8.4E-06 3.05E+02 | 1.0E+00




Appendix G-1c
Calculation of Chemical Intakes
RME Residential Scenario: Adult

Contaminant Itot 1soil lag
Non-Cancer| Cancer |Non-Cancer| Cancer |Non-Cancer| Cancer
Itot = Isoil + lag Inorganics
Where: Antimony 1.1E-15 1.1E-15 2.0E-17 2.0E-17 1.1E-15 1.1E-15
Isoil = Sc * CRsoil * Fsoil/BW Arsenic 6.5E-09 6.5E-09 1.7E-14 1.7E-14 6.5E-09 6.5E-09
lag = [((Pd + Pv + Prep) * CRag) + (Prpp * CRpp) + (Prbg * CRbg)] * Fag Beryllium 2.7E-09 2.7E-09 3.8E-12 3.8E-12 2.7E-09 2.7E-09
Cadmium 2.3E-08 2.3E-08 1.5E-12 1.5E-12 2.3E-08 2.3E-08
Where: Chromium +3 1.8E-08 1.8E-08 1.1E-09 1.1E-09 1.7E-08 1.7E-08
CS* = Values Specific to Contaminant: Chromium +6 1.1E-08 1.1E-08 6.8E-10 6.7E-10 1.0E-08 1.0E-08
Itot = Total Daily Intake of Contaminant (mg/kg-d): CS* Cobalt 5.6E-09 5.5E-09 7.9E-10 7.5E-10 4.8E-09 4.8E-09
Isoil = Daily Intake of Contaminant from Soil (mg/kg-d): CS* Copper 1.2E-07 7.8E-08 9.5E-08 4.8E-08 2.9E-08 2.9E-08
Sc = Soil Concentration (untilled) (mg/kg): CS* Lead 2.6E-07 2.6E-07 2.5E-10 2.5E-10 2.6E-07 2.6E-07
CRsoil = Adult Soil Consumption Rate (kg/d): 0.0001 Manganese 5.1E-08 5.0E-08 9.8E-09 9.1E-09 4.1E-08 4.1E-08
Fsoil = Fraction of Consumed Soil that is Contaminated: 1 Mercury as HgCl2 3.6E-09 2.1E-09 2.3E-09 1.2E-09 1.3E-09 9.1E-10
lag = Daily Intake of Contaminant from Produce (mg/kg-d): CS* Mercury as Methyl Hg 2.0E-10 1.8E-10 4.5E-11 2.3E-11 1.6E-10 1.6E-10
Pd = Above Ground Exposed Produce Concentration Due to Direct Deposition (mg/kg): CS* Nickel 3.5E-08 3.5E-08 2.5E-12 2.5E-12 3.5E-08 3.5E-08
Pv = Above Ground Exposed Produce Concentration Due to Air-to-Plant Transfer (mg/kg): CS* Selenium 9.6E-09 9.6E-09 3.5E-13 3.5E-13 9.6E-09 9.6E-09
Prep = Exposed Aboveground Produce Concentration Due to Root Uptake (mg/kg) : CS* Zinc 4.3E-07 4.3E-07 2.8E-11 2.8E-11 4.3E-07 4.3E-07
Prpp = Protected Aboveground Produce Concentration Due to Root Uptake (mg/kg) : CS*
PRbg = Below Ground Produce Concentration Due to Root Uptake (mg/kg): CS* Dioxins/Furans
CRag = Adult Consumption Rate of Above Ground Produce (kg/kg-d DW): 0.0003
CRpp = Adult Consumption Rate of Protected Aboveground Produce (kg/kg-d DW): 0.00057 |2,3,7,8-TCDD-TEQ 5.5E-14 3.9E-14 3.6E-14 2.1E-14 1.9E-14 1.8E-14
CRbg = Adult Consumption Rate of Below Ground Produce (kg/kg-d DW): 0.00014
Fag = Fraction of Produce that is Contaminated: 0.25 PCBs
BW = Body weight (adult) (kg): 70
Total PCBs 2.0E-11 2.0E-11 6.0E-13 6.0E-13 1.9E-11 1.9E-11
PAHs
Acenaphthene 6.1E-12 6.0E-12 9.6E-13 9.5E-13 5.1E-12 5.0E-12
Acenaphthylene 3.6E-13 3.6E-13 2.4E-17 2.4E-17 3.6E-13 3.6E-13
Anthracene 2.8E-12 2.7E-12 1.1E-12 9.9E-13 1.8E-12 1.7E-12
Benzo(a)anthracene 6.5E-11 6.2E-11 2.0E-11 1.8E-11 4.5E-11 4.4E-11
Benzo(a)pyrene 9.3E-11 9.1E-11 2.3E-11 2.2E-11 6.9E-11 6.9E-11
Benzo(b)fluoranthene 1.5E-11 1.4E-11 5.9E-12 5.4E-12 8.7E-12 8.6E-12
Benzo(k)fluoranthene 2.0E-10 1.8E-10 8.1E-11 6.1E-11 1.2E-10 1.2E-10
Benzo(ghi)perylene 7.4E-08 7.4E-08 | 95E-14 | 9.5E-14 7.4E-08 | 7.4E-08
Chrysene 4.6E-10 4.3E-10 1.4E-10 1.3E-10 3.1E-10 3.1E-10
Dibenzo(a,h)anthracene 3.0E-09 2.9E-09 8.6E-10 7.6E-10 2.2E-09 2.2E-09
Fluoranthene 4.1E-12 3.9E-12 1.8E-12 1.7E-12 2.3E-12 2.2E-12
Fluorene 5.8E-13 5.8E-13 1.8E-13 1.8E-13 4.0E-13 4.0E-13
Indeno(1,2,3-cd)pyrene 2.4E-09 2.3E-09 5.7E-10 5.1E-10 1.8E-09 1.8E-09
2-Methylnaphthalene 2.7E-13 2.7E-13 5.4E-20 5.4E-20 2.7E-13 2.7E-13
Naphthalene 1.6E-12 1.6E-12 9.2E-14 9.2E-14 1.5E-12 1.5E-12
Phenanthrene 3.0E-12 3.0E-12 1.1E-12 1.1E-12 1.9E-12 1.9E-12
Pyrene 1.5E-11 1.2E-11 7.5E-12 5.8E-12 7.4E-12 5.8E-12
Aldehyde Ketones
Formaldehyde 1.1E-07 1.1E-07 1.7E-11 1.7E-11 1.1E-07 1.1E-07




Appendix G-1c
Calculation of Chemical Intakes
RME Residential Scenario: Child

Contaminant Itot Isoil lag

Non-Cancer| Cancer |Non-Cancer| Cancer |Non-Cancer| Cancer

Itot = Isoil + lag Inorganics
Where: Antimony 1.7E-15 1.7E-15 1.8E-16 1.8E-16 1.5E-15 1.5E-15
Isoil = Sc * CRsoil * Fsoil/BW Arsenic 9.1E-09 9.1E-09 1.6E-13 1.6E-13 9.1E-09 9.1E-09
lag = [((Pd + Pv + Prep) * CRag) + (Prpp * CRpp) + (Prbg * CRbg)] * Fag Beryllium 3.8E-09 3.8E-09 3.5E-11 3.5E-11 3.8E-09 3.8E-09
Cadmium 3.3E-08 3.3E-08 1.4E-11 1.4E-11 3.3E-08 3.3E-08
Where: Chromium +3 3.5E-08 3.4E-08 1.1E-08 1.0E-08 2.4E-08 2.4E-08
CS* = Values Specific to Contaminant: Chromium +6 2.1E-08 2.0E-08 6.3E-09 6.2E-09 1.4E-08 1.4E-08
Itot = Total Daily Intake of Contaminant (mg/kg-d): Cs* Cobalt 1.4E-08 1.4E-08 7.4E-09 7.0E-09 6.7E-09 6.7E-09
Isoil = Daily Intake of Contaminant from Soil (mg/kg-d): Cs* Copper 9.3E-07 4.9E-07 8.9E-07 4.5E-07 4.1E-08 4.1E-08
Sc = Soil Concentration (untilled) (mg/kg): Cs* Lead 3.7E-07 3.7E-07 2.3E-09 2.3E-09 3.7E-07 3.7E-07
CRsoil = Child Soil Consumption Rate (kg/d): ~ 0.0002 |Manganese 1.5E-07 1.4E-07 9.1E-08 8.5E-08 5.7E-08 5.7E-08
Fsoil = Fraction of Consumed Soil that is Contaminated: 1 Mercury (Total) as HgCI2 2.3E-08 1.2E-08 2.2E-08 1.1E-08 1.8E-09 1.3E-09
lag = Daily Intake of Contaminant from Produce (mg/kg-d): Cs* Mercury (Total) as Methyl Hg 6.4E-10 4.4E-10 4.2E-10 2.1E-10 2.2E-10 2.2E-10
Pd = Above Ground Exposed Produce Concentration Due to Direct Deposition (mg/kg): Cs* Nickel 5.0E-08 5.0E-08 2.3E-11 2.3E-11 5.0E-08 5.0E-08
Pv = Above Ground Exposed Produce Concentration Due to Air-to-Plant Transfer (mg/kg): Cs* Selenium 1.3E-08 1.3E-08 3.3E-12 3.3E-12 1.3E-08 1.3E-08
Prep = Exposed Aboveground Produce Concentration Due to Root Uptake (mg/kg) : Cs* Zinc 6.1E-07 6.1E-07 2.6E-10 2.6E-10 6.0E-07 6.0E-07

Prpp = Protected Aboveground Produce Concentration Due to Root Uptake (mg/kg) : Cs*
PRbg = Below Ground Produce Concentration Due to Root Uptake (mg/kg): Cs* Dioxins/Furans
CRag = Child Consumption Rate of Above Ground Produce (kg/kg-d DW):  0.00042
CRpp = Child Consumption Rate of Protected Aboveground Produce (kg/kg-d DW):  0.00077 (2,3,7,8-TCDD-TEQ 3.6E-13 2.2E-13 3.3E-13 2.0E-13 2.7E-14 2.5E-14
CRbg = Child Consumption Rate of Below Ground Produce (kg/kg-d DW):  0.00022
Fag = Fraction of Produce that is Contaminated: 0.25 PCBs
BW = Body weight (child) (kg): 15
Total PCBs 3.2E-11 3.2E-11 5.6E-12 5.6E-12 2.7E-11 2.7E-11
PAHs
Acenaphthene 1.6E-11 1.6E-11 9.0E-12 8.8E-12 7.1E-12 7.1E-12
Acenaphthylene 5.7E-13 5.7E-13 2.2E-16 2.2E-16 5.7E-13 5.7E-13
Anthracene 1.2E-11 1.2E-11 9.9E-12 9.3E-12 2.5E-12 2.3E-12
Benzo(a)anthracene 2.5E-10 2.3E-10 1.9E-10 1.7E-10 6.3E-11 6.2E-11
Benzo(a)pyrene 3.1E-10 3.0E-10 2.2E-10 2.0E-10 9.7E-11 9.6E-11
Benzo(b)fluoranthene 6.7E-11 6.3E-11 5.5E-11 5.1E-11 1.2E-11 1.2E-11
Benzo(k)fluoranthene 9.3E-10 7.4E-10 7.6E-10 5.7E-10 1.7E-10 1.7E-10
Benzo(ghi)perylene 1.2E-07 1.2E-07 | 89E-13 | 8.9E-13 1.2E-07 1.2E-07
Chrysene 1.8E-09 1.6E-09 1.4E-09 1.2E-09 4.4E-10 4.3E-10
Dibenzo(a,h)anthracene 1.1E-08 1.0E-08 8.1E-09 7.1E-09 3.0E-09 3.0E-09
Fluoranthene 2.0E-11 19E-11 1.7E-11 1.6E-11 3.1E-12 3.0E-12
Fluorene 2.2E-12 2.2E-12 1.7E-12 1.6E-12 5.5E-13 5.5E-13
Indeno(1,2,3-cd)pyrene 7.8E-09 7.3E-09 5.3E-09 4.8E-09 2.5E-09 2.5E-09
2-Methylnaphthalene 4.2E-13 4.2E-13 5.0E-19 5.0E-19 4.2E-13 4.2E-13
Naphthalene 2.9E-12 2.9E-12 8.6E-13 8.6E-13 2.1E-12 2.1E-12
Phenanthrene 1.3E-11 1.3E-11 1.1E-11 1.0E-11 2.6E-12 2.6E-12
Pyrene 8.0E-11 6.2E-11 7.0E-11 5.4E-11 1.0E-11 7.9E-12
Aldehyde Ketones

Formaldehyde 1.6E-07 1.6E-07 1.6E-10 1.6E-10 1.6E-07 1.6E-07




Appendix G-1d
Summary of Cancer Risks and Hazard Indices (a)
RME Residential Scenario - Adult and Child

Parameter Contaminant RfDo SFo HQo CRo HQo CRo Noncarcinogenic
mg/kg-d | mg/kg-d-1 Adult Adult Child Child Target Organ/Critical Effects
CRo = Itot * ED * EF * SFO/AT * UC Inorganics
HQo = Itot * ED * EF/ RfDo * AT * UC
Antimony 4.0E-04 NA 2.7E-12 NA 4.1E-12 NA Longevity, blood glucose, cholesterol
Where: Arsenic 3.0E-04 1.5E+00 2.1E-05 4E-09 2.9E-05 1E-09 Hyperpigmentation, keratosis, possible vascular effects
CS* = Values Specific to Contaminant: Beryllium 2.0E-03 NA 1.3E-06 NA 1.8E-06 NA Intestinal lesions
CRo = Cancer Risk oral (--): Cs* Cadmium 1.0E-03 NA 2.2E-05 NA 3.1E-05 NA Proteinuria
HQo = Ingestion Hazard Index (--): Ccs* Chromium +3 1.5E+00 NA 1.2E-08 NA 2.2E-08 NA None observed
Itot = Total Daily Intake of Contaminant (mg/d): Cs* Chromium +6 3.0E-03 5.0E-01 3.5E-06 2E-09 6.6E-06 8E-10 None observed
SFo = Ingestion Slope Factor ((mg/kg-d)-1): Cs* Cobalt 3.0E-04 NA 1.8E-05 NA 4.5E-05 NA Endocrine Effects
RfDo = Ingestion Reference Dose (mg/kg-d): Cs* Copper 4.0E-02 NA 3.0E-06 NA 2.2E-05 NA Gastrointestinal Effects
ED = Exposure Duration (see below) (yr): Lead NA NA NA NA NA NA
adult: 30 Manganese 1.4E-01 NA 3.5E-07 NA 1.0E-06 NA CNS
child: 6 Mercury as HgCI2 3.0E-04 NA 1.1E-05 NA 7.5E-05 NA Autoimmune Effects
EF = Exposure Frequency (day/yr): 350 Mercury as Methyl Hg 1.0E-04 NA 1.9E-06 NA 6.1E-06 NA Developmental Effects
AT = Averaging Time (yr): See Below |Nickel 2.0E-02 NA 1.7E-06 NA 2.4E-06 NA Reduced body and organ weight
Cancer: 70 Selenium 5.0E-03 NA 1.8E-06 NA 2.6E-06 NA Selenosis
Noncancer: See Below |Zinc 3.0E-01 NA 1.4E-06 NA 1.9E-06 NA Anemia
adult: 30
child: 6 Dioxins/Furans
UC = Units Conversion (day/yr): 365
2,3,7,8-TCDD-TEQ 7.0E-10 1.3E+05 7.6E-05 2E-09 4.9E-04 2E-09 Developmental
PCBs
Total PCBs 2.0E-05 2.0E+00 9.5E-07 2E-11 1.6E-06 5E-12 Developmental
PAHs
Acenaphthene 6.0E-02 NA 9.7E-11 NA 2.6E-10 NA Liver
Acenaphthylene NA NA NA NA NA NA
Anthracene 3.0E-01 NA 9.1E-12 NA 3.9E-11 NA No Observed Effects
Benzo(a)anthracene NA 7.3E-01 NA 2E-11 NA 1E-11
Benzo(a)pyrene NA 7.3E+00 NA 3E-10 NA 2E-10
Benzo(b)fluoranthene NA 7.3E-01 NA 4E-12 NA 4E-12
Benzo(k)fluoranthene NA 7.3E-02 NA 5E-12 NA 4E-12
Benzo(ghi)perylene NA NA NA NA NA NA
Chrysene NA 7.3E-03 NA 1E-12 NA 1E-12
Dibenzo(a,h)anthracene NA 7.3E+00 NA 9E-09 NA 6E-09
Fluoranthene 4.0E-02 NA 9.8E-11 NA 4.8E-10 NA CNS, liver, blood
Fluorene 4.0E-02 NA 1.4E-11 NA 5.3E-11 NA Blood
Indeno(1,2,3-cd)pyrene NA 7.3E-01 NA 7E-10 NA 4E-10
2-Methylnaphthalene 4.0E-03 NA 6.5E-11 NA 1.0E-10 NA Lung
Naphthalene 2.0E-02 NA 7.7E-11 NA 1.4E-10 NA Decreased body weight gain
Phenanthrene NA NA NA NA NA NA
Pyrene 3.0E-02 NA 4.8E-10 NA 2.6E-09 NA Kidney
Aldehyde Ketones
Formaldehyde 2.0E-01 NA 5.1E-07 NA 7.8E-07 NA Decreased Body Weight
(a) Exposures routes include soil ingestion and produce consumption
Organic process upset factor of 1.057 applied Adult Adult Child Child
HQ Cancer Risk HQ Cancer Risk
Totals 1.7E-04 2E-08 7.5E-04 1E-08




Appendix G-1e
Chronic Inhalation of Ambient Constituents
Summary of Cancer Risks and Hazard Indices
RME Residential Scenario - Adult and Child

Parameter Contaminant Ca Fv RfC URF HQi CRi HQi CRi Noncarcinogenic
ug/im® (unitless) mg/m3 (ug/m3)-1 Adult Adult Child Child Critical Effects
CRi=Ca*ED * EF * URF/AT * UC2 Inorganics
HQi = Ca* ED * EF * UC1/ RfC * AT * UC2
Antimony 4.38E-06 1.0E+00 NA NA NA NA NA NA
And: Arsenic 3.12E-06 6.0E-03 1.5E-05 4.3E-03 2.0E-04 6E-09 2.0E-04 1E-09 Cardiovascular, CNS, Developmental
Ca=Q*Fv*Cy +(1- Fv) *Cyp Beryllium 4.89E-07 9.0E-03 2.0E-05 2.4E-03 2.3E-05 5E-10 2.3E-05 1E-10 Sensitization
Cadmium 4.16E-06 9.0E-03 1.0E-05 1.8E-03 4.0E-04 3E-09 4.0E-04 6E-10
For Hg: Chromium +3 2.95E-06 9.0E-03 NA NA NA NA NA NA
Ca (Hg,.) = 0.48Q(total) * Fv (Hg,,) * Cyv + 1 - Fv (Hg,.) * Cypb Chromium +6 1.75E-06 | 0.0E+00 1.0E-04 8.4E-02 1.7E-05 6E-08 1.7E-05 1E-08 Increased LDH in bronchoalveolar lavage fluid
Ca (Hgo) = 0.002Q(total) * Fv (Hgo) * Cyv + 1 - Fv (Hgo) * Cypb Cobalt 8.65E-07 | 0.0E+00 | 6.0E-06 | 9.0E-03 | 1.4E-04 3E-09 1.4E-04 6E-10
Copper 5.32E-06 0.0E+00 NA NA NA NA NA NA
Where: Lead 4.67E-05 7.0E-03 NA NA NA NA NA NA
CS* = Values specific to Contaminant: Manganese 7.38E-06 | 0.0E+00 5.0E-05 NA 1.4E-04 NA 1.4E-04 NA CNS
Values specific to Site: RS* Mercury (Total) as HgCI2 2.25E-05 8.5E-01 3.0E-04 NA 7.2E-05 NA 7.2E-05 NA Autoimmune effects
CRi = Cancer Risk inhalation (--): Cs* Mercury (Total) as Elemental Hg 9.40E-08 1.0E+00 3.0E-04 NA 3.0E-07 NA 3.0E-07 NA PNS, Autonomic Dysfunction
HQi = Inhalation Hazard Index (--): Ccs* Nickel 6.41E-06 9.0E-03 9.0E-05 2.4E-04 6.8E-05 6E-10 6.8E-05 1E-10
Ca = Air Concentration (ug/m3) Cs* Selenium 4.64E-06 | 0.0E+00 2.0E-02 NA 2.2E-07 NA 2.2E-07 NA
URF = Unit Risk Factor ((ug/m3)-1): Ccs* Zinc 7.62E-05 8.0E-03 NA NA NA NA NA NA
RfC = Reference Concentration (mg/m3): Cs*
Q =COPC specific emission rate (g/s): Cs* Dioxins/Furans
Q(total) = COPC specific emission rate for Total Hg (g/s): Cs*
Fv = Fraction of Constituent Air Concentration in Vapor Phase (--): Ccs* 2,3,7,8-TCDD-TEQ 1.58E-10 6.6E-01 4.0E-08 3.8E+01 3.8E-06 2E-09 3.8E-06 5E-10
Cyv = Unitized Yearly Air Concentration From Vapor Phase (ug-s/g-m3): RS*
Cyp = Unitized Yearly Air Concentration From Particle Phase (ug-s/g-m3): RS* PCBs
ED = Exposure Duration (see below) (yr):
adult: 30 Total PCBs 1.11E-05 9.9E-01 NA 5.7E-04 NA 3E-09 NA 5E-10
child: 6
EF = Exposure Frequency (day/yr): 350 PAHSs
UC1 = Units Conversion (mg/ug): ~ 0.001
AT = Averaging Time (yr): See Below |Acenaphthene 4.44E-06 1.0E+00 NA NA NA NA NA NA
Cancer: 70 Acenaphthylene 6.02E-07 1.0E+00 NA NA NA NA NA NA
Noncancer: See Below |Anthracene 451E-07 | 1.0E+00 NA NA NA NA NA NA
adult: 30 Benzo(a)anthracene 3.27E-07 4.8E-01 NA 1.1E-04 NA 1E-11 NA 3E-12
child: 6 Benzo(a)pyrene 3.67E-07 2.9e-01 NA 1.1E-03 NA 2E-10 NA 3E-11
UC2 = Units Conversion (day/yr): 365 Benzo(b)fluoranthene 9.00E-07 9.7E-01 NA 1.1E-04 NA 4E-11 NA 8E-12
Benzo(k)fluoranthene 5.58E-07 2.7E-01 NA 1.1E-04 NA 3E-11 NA 5E-12
Benzo(ghi)perylene 3.99E-07 | 1.0E+00 NA NA NA NA NA NA
Chrysene 4.84E-06 7.4E-01 NA 1.1E-05 NA 2E-11 NA 4E-12
Dibenzo(a,h)anthracene 3.75E-07 5.5E-02 NA 1.2E-03 NA 2E-10 NA 4E-11
Fluoranthene 3.95E-07 9.9E-01 NA NA NA NA NA NA
Fluorene 6.33E-07 1.0E+00 NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene 3.19E-07 5.0E-03 NA 1.1E-04 NA 1E-11 NA 3E-12
2-Methylnaphthalene 8.63E-07 1.0E+00 NA NA NA NA NA NA
Naphthalene 2.66E-06 1.0E+00 3.0E-03 3.4E-05 8.5E-07 4E-11 8.5E-07 7E-12 Nasal effects
Phenanthrene 6.75E-07 1.0E+00 NA NA NA NA NA NA
Pyrene 3.64E-07 9.9E-01 NA NA NA NA NA NA
Aldehyde Ketones
Formaldehyde 4.91E-05 | 1.0E+00 9.8E-03 1.3E-05 4.8E-06 3E-10 4.8E-06 5E-11 Respiratory tract
Organic process upset factor of 1.057 applied
Adult Adult Child Child

HQ Cancer Risk HQ Cancer Risk
Total 1.1E-03 8E-08 1.1E-03 2E-08



Appendix G-1f

Ingestion of Mother's Milk
RME Residential Scenario: Infant

Parameter Contaminant ADlinhal Itot m (a) C milkfat ADD
C milkfat = (m *h *f1*UC1)/(0.693 * 2) Dioxins/Furans
m = Itot(dioxin) + ADI (dioxin) TCDD, 2,3,7,8- 1.8E-14 3.9E-14 6.1E-14 6.71E-01 | 1.93E-03

ADI =Ca* IR * ET * EF *ED *0.001/BW adult * ATa * 365 d/yr
ADD infant = Cmilkfat * f3 * f4 * IR milk * ED/ BW infant * ATi

Where:
Values specific to Contaminant:
Cmilkfat = Concentration of Dioxin in Milkfat of Breast Milk (pg/kg):
m = Average Maternal Intake of Dioxin (mg/kg/d):

Itot = Total maternal intake of dioxin from indirect sources (mg/kg/d): See Table G-1d

ADI = Average daily dioxin intake via inhalation (mg/kg/d):

h = Half-Life of Dioxin in Adults (d):

1 = Fraction of Ingested Dioxin Stored in Fat (--):

UC1 = Units Conversion (pg/mg):

2 = Fraction of Mother's Weight That is Fat (--):

Ca = Air Concentration (ug/m3)

IR = Inhalation Rate (m3/hr):

ET = Exposure Time (hrs/day):

EF = Exposure Frequency (day/yr):

ED = Exposure Duration (yr):

UC1 = Units Conversion (mg/ug):

BW adult = Body Weight of adult (kg):

ATa = Averaging Time - adult (yr):

ADD infant = Average Daily Dose For Infant Exposed to Contaminated Breast Milk (pg/kg-d):
F3 = Fraction of Mother's Breast Milk That is Fat (--):

F4 = Fraction of Ingested Constituent That is Absorbed (--):

IR milk = Ingestion Rate of Breast Milk By the Infant (kg/day):
ED = Exposure Duration (yr):

BW infant = Body Weight of Infant (kg):

ATi = Averaging Time - infant (yr):

Cs*
CSs*
CSs*

Calculated
2555
0.9
1.00E+09
0.3

0.83
24
350
30
0.001
70
70
Cs*
0.04
0.9
0.8

10




Appendix G-1f
Ingestion of Mother's Milk
RME Residential Scenario: Infant

And:
ADD (TCDD) = (Sum of ADDi )
Where:
Values specific to Contaminant: CSs*
Ratio = Comparison of ADD (TCDD-TEQ) to Target Intake Level: CSs*
ADD i/m = Aaverage infant intake level (pg/kg-day): 60

ADDi = Average Daily Dose of Individual Dioxin/Furan and coplanar PCB Congeners For Infant Exposed
to Contaminated Breast Milk (pg/kg-d): CSs*

Parameters ADD ADD i/m Ratio
(TCDD)
Dioxins/Furans
Ratio = ADD (TCDD)/ADD i/m
2,3,7,8-TCDD TEQ 1.93E-03 6.0E+01 3.2E-05




Appendix G-2a
Contaminant Concentration in Soil
RME Potomac River Fisher Scenario - Adult and Child

Parameters

Carcinogens (T2 <tD)

Cs = [Ds/(ks * (tD - T1))] * [(tD + (exp™ " ks)) - (TL + (exp™ ™ ™)/ks)]

NonCarcinogens

Cs(tD) = (Ds * [1 - exp™ " ™)/ks

Where:

Ds = [UC1 * Q/Zs * BD] * [Fv * (Dydv + Dywv) + (Dydp + Dywp) * (1 - Fv)]

For Mercury:

Ds = [UCL * 0.48Q(total)/Zs * BD] * [FVgs * (Dydv + Dywv) + (Dydp + Dywp) * (L - Fvga)]

For HgCl,: Ds(HgCl,) = Ds * 0.98
For MeHg: Ds(MeHg) = Ds * 0.02

And:

Values Specific to Contaminant: Cs*
Values Specific to Receptor: RS*
Cs = Average Soil Concentration Over Exposure Duration (mg/kg soil): Cs*
Ds = Deposition Term (mg/kg soil/yr): Cs*

T1 = Time Peroid At Beginning Of Combustion (yr): 0
ks = COC Soil Loss Constant (yr'l): CS*

tD = Time Period Over Which Depositon Occurs (yr): 30

T2 = Length of Exposure Duration (yr):  see below

adult: 30

child 6
Cs(tD) = Soil Concentration At Time tD (mg/kg): Cs*

Zs = Soil Mixing Depth (cm):  see below

Tilled Soil: 20

Untilled Soil: 2
UC1 = Units Conversion Factor (g/mg): 100
Q =COPC specific emission rate (g/s): Ccs*
Q(total) = COPC specific emission rate for Total Hg (g/s): Ccs*

BD = Soil Bulk Density (g soil/lem® soil): 15
Fv = Fraction of COC Air Concentration in VVapor Phase (--): Cs*
Dydv = Yearly Average Dry Deposition From Vapor Phase (g/mz-yr): RS*
Dywv = Yearly Average Wet Deposition From Vapor Phase (g/mz-yr): RS*
Dydp = Yearly Average Dry Deposition From Particle Phase (g/mz-yr): RS*

Dywp = Yearly Average Wet Deposition From Particle Phase (g/mz-yr): RS*




Appendix G-2a

Contaminant Concentration in Soil
RME Potomac River Fisher Scenario - Adult and Child

Cs Cs Ds Ds ks ks
Contaminant Tilled (20 cm) Untilled (2 cm) Tilled Untilled Fv Tilled Untilled
Non - Cancer Cancer Non - Cancer Cancer (20 cm) (2 cm) (unitless) (yr-1) (yr-1)
Inorganics
Antimony 1.4E-10 1.4E-10 1.43E-11 1.4E-11 3.2E-09 3.2E-08 1.0E+00 2.26E+01 2.25E+03
Arsenic 1.3E-07 1.3E-07 1.26E-08 1.3E-08 1.4E-04 1.4E-03 6.0E-03 1.08E+03 1.08E+05
Beryllium 2.7E-05 2.6E-05 2.76E-06 2.8E-06 2.1E-05 2.1E-04 9.0E-03 7.74E-01 7.71E+01
Cadmium 1.1E-05 1.1E-05 1.08E-06 1.1E-06 1.8E-04 1.8E-03 9.0E-03 1.68E+01 1.68E+03
Chromium +3 7.9E-04 6.4E-04 8.01E-04 7.8E-04 1.3E-04 1.3E-03 9.0E-03 1.60E-01 1.60E+00
Chromium +6 4.7E-04 3.8E-04 4.76E-04 4.7E-04 7.6E-05 7.6E-04 0.0E+00 1.60E-01 1.60E+00
Cobalt 4.8E-04 3.2E-04 5.55E-04 5.3E-04 3.8E-05 3.8E-04 0.0E+00 6.78E-02 6.78E-01
Copper 6.9E-03 3.5E-03 6.64E-02 3.4E-02 2.3E-04 2.3E-03 0.0E+00 3.06E-04 3.06E-03
Lead 1.8E-03 1.7E-03 1.80E-04 1.8E-04 2.0E-03 2.0E-02 7.0E-03 1.13E+00 1.13E+02
Manganese 5.2E-03 3.2E-03 6.84E-03 6.4E-03 3.2E-04 3.2E-03 0.0E+00 4.70E-02 4.70E-01
Mercury as HgCI2 1.6E-04 8.2E-05 1.62E-03 8.1E-04 5.5E-06 5.5E-05 8.5E-01 5.28E-05 5.28E-04
Mercury as Methyl Hg 3.3E-06 1.7E-06 3.12E-05 1.6E-05 1.1E-07 1.1E-06 8.5E-01 4.39E-04 4.56E-03
Nickel 1.8E-05 1.8E-05 1.79E-06 1.8E-06 2.8E-04 2.8E-03 9.0E-03 1.56E+01 1.56E+03
Selenium 2.5E-06 2.5E-06 2.56E-07 2.6E-07 2.0E-04 2.0E-03 0.0E+00 7.93E+01 7.88E+03
zZinc 2.0E-04 2.0E-04 2.03E-05 2.0E-05 3.3E-03 3.3E-02 8.0E-03 1.64E+01 1.64E+03
Dioxins/Furans
2,3,7,8-TCDD-TEQ 2.7E-09 1.5E-09 2.51E-08 1.5E-08 1.4E-10 1.4E-09 6.6E-01 3.01E-02 3.54E-02
PCBs
Total PCBs 5.6E-08 5.6E-08 4.26E-07 4.2E-07 2.8E-07 2.8E-06 9.9E-01 5.08E+00 6.67E+00
PAHSs
Acenaphthene 6.8E-08 6.7E-08 6.72E-07 6.6E-07 1.7E-07 1.7E-06 1.0E+00 2.48E+00 2.52E+00
Acenaphthylene 1.6E-10 1.6E-10 1.74E-11 1.7E-11 4.7E-08 4.7E-07 1.0E+00 2.84E+02 2.68E+04
Anthracene 7.5E-08 7.0E-08 7.39E-07 7.0E-07 4.1E-08 4.1E-07 1.0E+00 5.51E-01 5.58E-01
Benzo(a)anthracene 1.4E-06 1.3E-06 1.40E-05 1.3E-05 5.2E-07 5.2E-06 4.8E-01 3.70E-01 3.71E-01
Benzo(a)pyrene 1.6E-06 1.5E-06 1.63E-05 1.5E-05 7.8E-07 7.8E-06 2.9E-01 4.80E-01 4.80E-01
Benzo(b)fluoranthene 4.2E-07 3.8E-07 4.13E-06 3.8E-06 1.7E-07 1.7E-06 9.7E-01 4.10E-01 4.13E-01
Benzo(k)fluoranthene 5.7E-06 4.3E-06 5.70E-05 4.3E-05 7.0E-07 7.0E-06 2.7E-01 1.20E-01 1.20E-01
Benzo(ghi)perylene 8.6E-08 8.6E-08 6.73E-08 6.7E-08 1.9E-06 1.9E-05 1.0E+00 2.22E+01 2.84E+02
Chrysene 1.0E-05 8.8E-06 1.01E-04 8.8E-05 2.5E-06 2.5E-05 7.4E-01 2.50E-01 2.51E-01
Dibenzo(a,h)anthracene 6.0E-05 5.3E-05 6.04E-04 5.3E-04 1.6E-05 1.6E-04 5.5E-02 2.70E-01 2.70E-01
Fluoranthene 1.3E-07 1.2E-07 1.27E-06 1.2E-06 7.3E-08 7.3E-07 9.9E-01 5.70E-01 5.73E-01
Fluorene 1.2E-08 1.2E-08 1.24E-07 1.2E-07 5.3E-08 5.3E-07 1.0E+00 4.22E+00 4.24E+00
Indeno(1,2,3-cd)pyrene 4.0E-05 3.6E-05 3.97E-04 3.6E-04 1.4E-05 1.4E-04 5.0E-03 3.50E-01 3.50E-01
2-Methylnaphthalene 3.9E-13 3.9E-13 3.93E-14 3.9E-14 9.2E-09 9.2E-08 1.0E+00 2.33E+04 2.33E+06
Naphthalene 1.3E-08 1.3E-08 6.56E-08 6.5E-08 6.8E-08 6.8E-07 1.0E+00 5.33E+00 1.03E+01
Phenanthrene 8.0E-08 7.8E-08 7.97E-07 7.8E-07 1.0E-07 1.0E-06 1.0E+00 1.26E+00 1.27E+00
Pyrene 5.4E-07 4.1E-07 5.28E-06 4.1E-06 7.2E-08 7.2E-07 9.9E-01 1.30E-01 1.33E-01
Aldehyde Ketones
Formaldehyde 8.4E-06 8.4E-06 1.24E-05 1.2E-05 4.9E-04 4.9E-03 1.0E+00 5.77E+01 3.93E+02




Appendix G-2a
Calculation of Soil Loss Constant
RME Potomac River Fisher Scenario - Adult and Child

Parameters

ks = ksl + ksg + ksr + kse + ksv

where:

ksl =P +1-RO - Ev/ theta sw * Z* [1.0 + (Kds * BD)/theta sw)]
ksr = (RO/theta sw * Z) * (1/(1.0 + (Kds * BD/theta sw)))

ksv =[(UC3 *H) /(Zs* KDs * R * T * BD)] * (Da/Zs) * theta v

where:
thetav =1 - (BD/ps) - theta sw

and:

Values Specific to Contaminant: Cs*
ks = COC Soil Loss Constant (yr-1): Cs*
ksl = COC Loss Constant Due to Leaching (yr-1): Cs*
kse = COC Loss Constant Due to Erosion (yr-1) (default): 0
ksg = COC Loss Constant Due to Biotic and Abiotic Degradation (yr-1): Cs*
ksv = COC Loss Constant Due to Volitilization (yr-1): Cs*
P = Average Annual Precipitation (cm/yr): ~ 139.83

| = Average Annual Irrigation (cm/yr): 22
RO = Average Annual Surface Water Runoff (cm/yr): 17.8
Ev = Average Annual Evapotranspiration (cm/yr): 70

Z = Soil Depth From Which Leaching Removal Occurs (see below):
Tilled Soil (cm): 20
Untilled Soil (cm): 2
theta sw= Volumetric Water Content (cm3/cm3): 0.2
Kds = Soil-Water Partition Coefficient (cm3/g or ml/g): Cs*
BD = Soil Bulk Density (g soil/cm3 soil) 15
Ke = Equilibrium Coefficient (s/yr-cm): Ccs*
UC1 = Units Conversion (sec/yr): 3.15E+07
H = Henry's Law Constant (atm-m3/mol): Cs*
R = Ideal Gas Constant (atm-m3/mol-K): 8.21E-05
T = Ambient Air Temperature (K): 2.86E+02
Kt = Gas Phase Mass Transfer Coefficient (cm/s): Cs*
Da = Diffusion Coefficient of Contaminant in Air (cm2/s): CS*
theta v = Soil Void Fraction (cm3/cm3): 0.24
ps = Solids Particle Density (g/cm3): 2.7




Appendix G-2a
Calculation of Soil Loss Constant
RME Potomac River Fisher Scenario - Adult and Child

ks ks ksg ksl ksl ksr ksr ksv ksv
Contaminant Tilled Untilled Tilled Untilled Tilled Untilled Tilled Untilled Kds
(yr-1) (yr-1) (yr-1) (yr-1) (yr-1) (yr-1) (yr-1) (yr-1) (yr-1)
Inorganics
Antimony 2.3E+01 2.3E+03 0.0E+00 5.5E-02 5.5E-01 1.3E-02 1.3E-01 2.3E+01 2.3E+03 4.5E+01
Arsenic 1.1E+03 1.1E+05 0.0E+00 8.5E-02 8.5E-01 2.0E-02 2.0E-01 1.1E+03 1.1E+05 2.9E+01
Beryllium 7.7E-01 7.7E+01 0.0E+00 3.1E-03 3.1E-02 7.5E-04 7.5E-03 7.7E-01 7.7E+01 7.9E+02
Cadmium 1.7E+01 1.7E+03 0.0E+00 3.3E-02 3.3E-01 7.9E-03 7.9E-02 1.7E+01 1.7E+03 7.5E+01
Chromium +3 1.6E-01 1.6E+00 0.0E+00 1.3E-01 1.3E+00 3.1E-02 3.1E-01 0.0E+00 0.0E+00 1.9E+01
Chromium +6 1.6E-01 1.6E+00 0.0E+00 1.3E-01 1.3E+00 3.1E-02 3.1E-01 0.0E+00 0.0E+00 1.9E+01
Cobalt 6.8E-02 6.8E-01 0.0E+00 5.5E-02 5.5E-01 1.3E-02 1.3E-01 0.0E+00 0.0E+00 4.5E+01
Copper 3.1E-04 3.1E-03 0.0E+00 2.5E-04 2.5E-03 5.9E-05 5.9E-04 0.0E+00 0.0E+00 1.0E+04
Lead 1.1E+00 1.1E+02 0.0E+00 2.7E-03 2.7E-02 6.6E-04 6.6E-03 1.1E+00 1.1E+02 9.0E+02
Manganese 4.7E-02 4.7E-01 0.0E+00 3.8E-02 3.8E-01 9.1E-03 9.1E-02 0.0E+00 0.0E+00 6.5E+01
Mercury as HgCI2 5.3E-05 5.3E-04 0.0E+00 4.3E-05 4.3E-04 1.0E-05 1.0E-04 2.9E-10 2.9E-08 5.8E+04
Mercury as Methyl Hg 4.4E-04 4.6E-03 0.0E+00 3.5E-04 3.5E-03 8.5E-05 8.5E-04 1.9E-06 1.9E-04 7.0E+03
Nickel 1.6E+01 1.6E+03 0.0E+00 3.8E-02 3.8E-01 9.1E-03 9.1E-02 1.6E+01 1.6E+03 6.5E+01
Selenium 7.9E+01 7.9E+03 0.0E+00 4.8E-01 4.8E+00 1.2E-01 1.2E+00 7.9E+01 7.9E+03 5.0E+00
Zinc 1.6E+01 1.6E+03 0.0E+00 4.0E-02 4.0E-01 9.5E-03 9.5E-02 1.6E+01 1.6E+03 6.2E+01
Dioxins/Furans
2,3,7,8-TCDD-TEQ 3.0E-02 3.5E-02 3.0E-02 6.3E-05 6.3E-04 1.5E-05 1.5E-04 4.6E-05 4.6E-03 3.9E+04
PCBs
Total PCBs 5.1E+00 6.7E+00 5.1E+00 2.5E-03 2.5E-02 6.0E-04 6.0E-03 1.6E-02 1.6E+00 9.8E+02
PAHs
Acenaphthene 2.5E+00 2.5E+00 2.5E+00 2.2E-03 2.2E-02 5.4E-04 5.4E-03 7.6E-05 7.6E-03 1.1E+03
Acenaphthylene 2.8E+02 2.7E+04 0.0E+00 1.5E+01 1.5E+02 3.5E+00 3.5E+01 2.7E+02 2.7E+04 3.7E-02
Anthracene 5.5E-01 5.6E-01 5.5E-01 5.5E-04 5.5E-03 1.3E-04 1.3E-03 7.6E-06 7.6E-04 4.5E+03
Benzo(a)anthracene 3.7E-01 3.7E-01 3.7E-01 4.1E-05 4.1E-04 9.9E-06 9.9E-05 1.5E-06 1.5E-04 6.0E+04
Benzo(a)pyrene 4.8E-01 4.8E-01 4.8E-01 1.5E-05 1.5E-04 3.7E-06 3.7E-05 1.6E-07 1.6E-05 1.6E+05
Benzo(b)fluoranthene 4.1E-01 4.1E-01 4.1E-01 2.4E-04 2.4E-03 5.7E-05 5.7E-04 5.6E-06 5.6E-04 1.0E+04
Benzo(k)fluoranthene 1.2E-01 1.2E-01 1.2E-01 1.3E-05 1.3E-04 3.1E-06 3.1E-05 2.3E-09 2.3E-07 1.9E+05
Benzo(ghi)perylene 2.2E+01 2.8E+02 0.0E+00 1.7E+01 1.7E+02 4.2E+00 4.2E+01 6.9E-01 6.9E+01 9.1E-03
Chrysene 2.5E-01 2.5E-01 2.5E-01 4.1E-05 4.1E-04 9.9E-06 9.9E-05 8.3E-07 8.3E-05 6.0E+04
Dibenzo(a,h)anthracene 2.7E-01 2.7E-01 2.7E-01 4.3E-06 4.3E-05 1.0E-06 1.0E-05 1.4E-11 1.4E-09 5.8E+05
Fluoranthene 5.7E-01 5.7E-01 5.7E-01 2.2E-04 2.2E-03 5.4E-05 5.4E-04 7.6E-07 7.6E-05 1.1E+04
Fluorene 4.2E+00 4.2E+00 4.2E+00 1.2E-03 1.2E-02 2.8E-04 2.8E-03 1.6E-05 1.6E-03 2.1E+03
Indeno(1,2,3-cd)pyrene 3.5E-01 3.5E-01 3.5E-01 4.7E-06 4.7E-05 1.1E-06 1.1E-05 1.6E-09 1.6E-07 5.3E+05
2-Methylnaphthalene 2.3E+04 2.3E+06 0.0E+00 1.7E+01 1.7E+02 4.2E+00 4.2E+01 2.3E+04 2.3E+06 8.1E-03
Naphthalene 5.3E+00 1.0E+01 5.3E+00 8.2E-03 8.2E-02 2.0E-03 2.0E-02 5.0E-02 5.0E+00 3.0E+02
Phenanthrene 1.3E+00 1.3E+00 1.3E+00 6.7E-04 6.7E-03 1.6E-04 1.6E-03 3.3E-06 3.3E-04 3.7E+03
Pyrene 1.3E-01 1.3E-01 1.3E-01 2.6E-04 2.6E-03 6.2E-05 6.2E-04 6.1E-07 6.1E-05 9.5E+03
Aldehyde Ketones
Formaldehyde 5.8E+01 3.9E+02 3.6E+01 1.6E+01 1.6E+02 3.9E+00 3.9E+01 1.6E+00 1.6E+02 2.0E-02




Appendix G-2b
Contaminant Concentration in Above Ground Vegetation
RME Potomac River Fisher Scenario - Adult and Child

Parameters

Pd = (UC1* Q * (1-Fv) * [(Dydp + (FW * Dywp))] * Rp * [1 - exp™®™]) / Yp * kp

For Mercury:

Pd = (UCL * 0.48Q(total) * (1-FVig.) * [(Dydp + (FW * Dywp))] * Rp * [1 - exp™ ™)/yp * kp
Pd(Hg**) = 0.78Pd

Pd(MeHg) = 0.22Pd

Pv=Q * Fv *((Cyv * Bvag * VGag) / pa)

For Mercury:

Pv =0.48Q(total) * Fvyg. *((Cyv * Bvag * VGag) / pa)
Pv(Hg®*) = 0.78Pv

Pv(MeHg) = 0.22Pv

Prabvgrd = Cs * Br ag

Where:
Values Specific to Contaminant: CS*
Values Specific to Receptor: RS*
Pd = Aboveground Produce Concentration Due to Direct Exposure (mg/kg) : CS*
Pv = Aboveground Produce Concentration Due to Air-to-Plant Transfer(ug/g) : CS*
Pr abvgrd = Exposed and Protected Aboveground Produce Concentration Due to Root Uptake (mg/kg) : CS*
Cyv = Yearly Average Air Concentration From Vapor Phase (ug/m?®): RS*
Q= COPC specific emission rate (g/s): Cs*
Q(total) = COPC specific emission rate for Total Hg (g/s): CS*
Fv = Fraction of Air Concentration in Vapor Phase (--): CS*
1-Fv = Fraction of Air Concentration in Particulate Phase (--): CS*
UC1 = Units Conversion Factor (mg/g): 1000
Q =COPC specific emission rate (g/s): CS*
Q(total) = COPC specific emission rate for Total Hg (g/s): Cs*
Dydp = Yearly Average Dry Deposition From Particle Phase (g/m?-yr): RS*
Dywp = Yearly Average Wet Deposition From Particle Phase (g/m>-yr): RS*
FW = Fraction of COC Wet Deposition That Adheres to Plant Surfaces (--): CS*
Bvag = Air-to-Plant Biotransfer Factor (--): Cs*
VGag = Above Ground Vegetable Correction Factor (--): CS*
Rp = Interception Factor For Above Ground Vegetation (--): 0.39
kp = Plant Surface Loss Coefficient (yr™): 18
Tp = Length of Growing Season For Above Ground Vegetation (yr): 0.164
Yp = Vegetation Yield For Above Ground Vegetation (kg DW/m?): 2.24
pa = Air Density (g/m®):  1.2E+03
Cs = Average Soil Concentration Over Exposure Duration (mg/kg) : CS*

Br ag= Plant Soil Bioconcentration Factor For Produce (--): Cs*




Appendix G-2b
Contaminant Concentration in Above Ground Vegetation
RME Potomac River Fisher Scenario - Adult and Child

Cs
Contaminant Pd Pv Pr abvard - exposed Pr abvard - protected Tilled (20 cm) Fv Fw Bvag VG ag Brag
Non - Cancer| Cancer |Non-Cancer| Cancer [Non - Cancer| Cancer
Inorganics
Antimony 0.0E+00 | 0.0E+00 4.6E-12 4.6E-12 4.6E-12 4.6E-12 1.4E-10 1.4E-10 | 1.00E+00 | 2.00E-01 ND 1.0E+00 | 3.19E-02
Arsenic 8.6E-05 | 0.0E+00 8.0E-10 8.0E-10 8.0E-10 8.0E-10 1.3E-07 1.3E-07 | 6.00E-03 | 2.00E-01 ND 1.0E+00 | 6.33E-03
Beryllium 3.6E-05 | 0.0E+00 7.1E-08 6.8E-08 7.1E-08 6.8E-08 2.7E-05 2.6E-05 | 9.00E-03 | 6.00E-01 ND 1.0E+00 | 2.58E-03
Cadmium 3.1E-04 | 0.0E+00 1.3E-06 1.3E-06 1.3E-06 1.3E-06 1.1E-05 1.1E-05 | 9.00E-03 | 6.00E-01 ND 1.0E+00 | 1.25E-01
Chromium +3 2.2E-04 | 0.0E+00 3.9E-06 3.1E-06 3.9E-06 3.1E-06 7.9E-04 6.4E-04 | 9.00E-03 | 6.00E-01 ND 1.0E+00 | 4.88E-03
Chromium +6 1.3E-04 | 0.0E+00 2.3E-06 1.8E-06 2.3E-06 1.8E-06 4.7E-04 3.8E-04 | 0.00E+00 | 6.00E-01 ND ND 4.88E-03
Cobalt 6.3E-05 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 4.8E-04 3.2E-04 | 0.00E+00 | 6.00E-01 ND ND ND
Copper 3.9E-04 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 6.9E-03 3.5E-03 [ 0.00E+00 | 6.00E-01 ND ND ND
Lead 3.4E-03 | 0.0E+00 2.4E-05 2.4E-05 2.4E-05 2.4E-05 1.8E-03 1.7E-03 | 7.00E-03 | 6.00E-01 ND 1.0E+00 | 1.36E-02
Manganese 5.4E-04 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 5.2E-03 3.2E-03 | 0.00E+00 | 6.00E-01 ND ND ND
Mercury as HgCI2 7.5E-06 | 0.0E+00 | 2.2E-06 1.1E-06 | 22E-06 | 1.1E-06 1.6E-04 8.2E-05 | 8.50E-01 | 6.00E-01 ND 1.0E+00 | 1.4E-02
Mercury as Methyl Hg 2.1E-06 | 0.0E+00 0.0E+00 0.0E+00 0.0E+00 0.0E+00 3.3E-06 1.7E-06 | 8.50E-01 | 6.00E-01 ND ND ND
Nickel 4.7E-04 | 0.0E+00 1.7E-07 1.7E-07 1.7E-07 1.7E-07 1.8E-05 1.8E-05 | 9.00E-03 | 6.00E-01 ND 1.0E+00 | 9.31E-03
Selenium 1.3E-04 | 0.0E+00 5.0E-08 5.0E-08 5.0E-08 5.0E-08 2.5E-06 2.5E-06 | 0.00E+00 | 2.00E-01 ND 1.0E+00 | 1.95E-02
Zinc 5.6E-03 | 0.0E+00 2.0E-05 2.0E-05 2.0E-05 2.0E-05 2.0E-04 2.0E-04 | 8.00E-03 | 6.00E-01 ND 1.0E+00 | 9.70E-02
Dioxins/Furans
2,3,7,8-TCDD-TEQ 15E-10 | 5.7E-11 1.2E-11 7.0E-12 1.2E-11 7.0E-12 2.7E-09 1.5E-09 | 6.64E-01 | 6.00E-01 | 6.55E+04 | 1.0E-02 | 4.55E-03
PCBs
Total PCBs 2.2E-07 | 2.9E-08 5.6E-10 5.6E-10 5.6E-10 5.6E-10 5.6E-08 5.6E-08 | 9.93E-01 | 6.00E-01 | 3.09E+02 | 1.0E-02 | 1.00E-02
PAHs
Acenaphthene 0.0E+00 | 1.9E-08 1.5E-08 1.5E-08 1.5E-08 1.5E-08 6.8E-08 6.7E-08 | 1.00E+00 | 6.00E-01 | 4.97E+00| 1.0E+00 | 2.16E-01
Acenaphthylene 0.0E+00 | 2.2E-11 2.8E-11 2.8E-11 2.8E-11 2.8E-11 1.6E-10 1.6E-10 | 1.00E+00| 6.00E-01 | 4.31E+00| 1.0E-02 | 1.72E-01
Anthracene 2.6E-09 | 2.0E-10 7.3E-09 6.8E-09 7.3E-09 6.8E-09 7.5E-08 7.0E-08 | 9.98E-01 | 6.00E-01 | 5.33E+01| 1.0E-02 | 9.71E-02
Benzo(a)anthracene 4.9E-07 | 2.5E-08 2.8E-08 2.5E-08 2.8E-08 2.5E-08 1.4E-06 1.3E-06 | 4.83E-01 | 6.00E-01 | 1.93E+04 | 1.0E-02 | 1.97E-02
Benzo(a)pyrene 7.5E-07 | 1.1E-07 2.2E-08 2.0E-08 2.2E-08 2.0E-08 1.6E-06 1.5E-06 | 2.94E-01 | 6.00E-01 | 1.25E+05| 1.0E-02 | 1.32E-02
Benzo(b)fluoranthene 8.7E-08 | 1.2E-08 4.7E-09 4.3E-09 4.7E-09 4.3E-09 4.2E-07 3.8E-07 | 9.66E-01 | 6.00E-01 | 1.68E+03| 1.0E-02 | 1.12E-02
Benzo(k)fluoranthene 1.2E-06 | 2.7E-07 6.6E-08 4.9E-08 6.6E-08 4.9E-08 5.7E-06 4.3E-06 | 2.73E-01 | 6.00E-01 | 2.11E+05| 1.0E-02 | 1.15E-02
Benzo(ghi)perylene 0.0E+00 | 8.1E-06 4.9E-10 4.9E-10 4.9E-10 4.9E-10 8.6E-08 8.6E-08 | 1.00E+00 | 6.00E-01 | 2.42E+06 | 1.0E-02 | 5.70E-03
Chrysene 3.5E-06 | 2.1E-08 2.0E-07 1.7E-07 2.0E-07 1.7E-07 1.0E-05 8.8E-06 | 7.44E-01 | 6.00E-01 | 6.92E+02 | 1.0E-02 | 1.97E-02
Dibenzo(a,h)anthracene 2.8E-05 | 0.0E+00 4.1E-07 3.6E-07 4.1E-07 3.6E-07 6.0E-05 5.3E-05 | 5.50E-02 | 6.00E-01 | 3.12E+07 | 1.0E-02 | 6.78E-03
Fluoranthene 9.0E-09 | 2.4E-09 6.4E-09 6.0E-09 6.4E-09 6.0E-09 1.3E-07 1.2E-07 | 9.92E-01 | 6.00E-01 | 7.38E+02 | 1.0E-02 | 4.99E-02
Fluorene 0.0E+00 | 1.4E-10 1.8E-09 1.8E-09 1.8E-09 1.8E-09 1.2E-08 1.2E-08 | 1.00E+00 | 6.00E-01 | 2.60E+01 | 1.0E-02 | 1.45E-01
Indeno(1,2,3-cd)pyrene 2.3E-05 | 0.0E+00 2.4E-07 2.1E-07 2.4E-07 2.1E-07 4.0E-05 3.6E-05 | 5.00E-03 | 6.00E-01 | 3.73E+05| 1.0E-02 | 5.93E-03
2-Methylnaphthalene 0.0E+00 | 1.0E-10 8.9E-14 8.9E-14 8.9E-14 8.9E-14 3.9E-13 3.9E-13 | 1.00E+00 | 6.00E-01 | 1.39E-01 | 1.0E+00 | 2.27E-01
Naphthalene 0.0E+00 | 85E-10 6.1E-09 6.1E-09 6.1E-09 6.1E-09 1.3E-08 1.3E-08 | 1.00E+00 | 6.00E-01 | 3.81E-01 | 1.0E+00 | 4.79E-01
Phenanthrene 1.9E-09 | 8.6E-10 7.8E-09 7.6E-09 7.8E-09 7.6E-09 8.0E-08 7.8E-08 | 9.99E-01 | 6.00E-01 | 1.51E+02| 1.0E-02 | 9.70E-02
Pyrene 6.2E-09 | 2.6E-09 3.1E-08 2.3E-08 3.1E-08 2.3E-08 5.4E-07 4.1E-07 | 9.94E-01 | 6.00E-01 | 8.40E+02| 1.0E-02 | 5.70E-02
Aldehyde Ketones
Formaldehyde 0.0E+00 | 1.6E-08 7.1E-05 7.1E-05 7.1E-05 7.1E-05 8.4E-06 8.4E-06 | 1.00E+00| 6.00E-01 | 3.92E-01 | 1.0E+00 | 8.38E+00




Appendix G-2b
Contaminant Concentration in Below Ground Vegetation
RME Potomac River Fisher Scenario - Adult and Child

Parameters

Prbg=Cs™* Brrv*VGrv

Where:

Values Specific to Contaminant:

Pr bg = Total Contaminant Level In Below Ground Vegetation (mg/kg):
Cs = Soil Concentration (tilled) (mg/kg):

Br rv = Plant-Soil Bioconcentration Factor For Below Ground Vegetables:
VGrv = Below Ground Vegetable Correction Factor:

CS*
CS*
CS*
CS*
CS*




Appendix G-2b
Contaminant Concentration in Below Ground Vegetation
RME Potomac River Fisher Scenario - Adult and Child

Cs
Contaminant Prbg Tilled (20 cm) Brrv VGrv
Non - Cancer Cancer Non - Cancer Cancer
Inorganics

Antimony 4.3E-12 4.3E-12 1.4E-10 1.4E-10 3.00E-02 1.0E+00
Arsenic 1.0E-09 1.0E-09 1.3E-07 1.3E-07 8.00E-03 1.0E+00
Beryllium 4.1E-08 3.9E-08 2.7E-05 2.6E-05 1.50E-03 1.0E+00
Cadmium 6.9E-07 6.9E-07 1.1E-05 1.1E-05 6.40E-02 1.0E+00
Chromium +3 3.6E-06 2.9E-06 7.9E-04 6.4E-04 4.50E-03 1.0E+00
Chromium +6 0.0E+00 0.0E+00 4.7E-04 3.8E-04 4.50E-03 ND

Cobalt 0.0E+00 0.0E+00 4.8E-04 3.2E-04 7.00E-03 ND

Copper 0.0E+00 0.0E+00 6.9E-03 3.5E-03 2.50E-01 ND

Lead 1.6E-05 1.6E-05 1.8E-03 1.7E-03 9.00E-03 1.0E+00
Manganese 0.0E+00 0.0E+00 5.2E-03 3.2E-03 5.00E-02 ND

Mercury as HgCI2 5.9E-06 2.9E-06 1.6E-04 8.2E-05 3.60E-02 1.0E+00
Mercury as Methyl Hg 0.0E+00 0.0E+00 3.3E-06 1.7E-06 9.90E-02 ND

Nickel 1.4E-07 1.4E-07 1.8E-05 1.8E-05 8.00E-03 1.0E+00
Selenium 5.6E-08 5.6E-08 2.5E-06 2.5E-06 2.20E-02 1.0E+00
Zinc 1.8E-04 1.8E-04 2.0E-04 2.0E-04 9.00E-01 1.0E+00

Dioxins/Furans
2,3,7,8-TCDD-TEQ 2.8E-11 1.6E-11 2.7E-09 1.5E-09 1.03E+00 1.0E-02
PCBs
Total PCBs 7.9E-09 7.9E-09 5.6E-08 5.6E-08 1.42E+01 1.0E-02
PAHs
Acenaphthene 1.5E-08 1.4E-08 6.8E-08 6.7E-08 2.13E-01 1.0E+00
[Acenaphthylene 1.1E-08 1.1E-08 1.6E-10 1.6E-10 6.42E+03 1.0E-02
Anthracene 1.1E-10 1.1E-10 7.5E-08 7.0E-08 1.51E-01 1.0E-02
Benzo(a)anthracene 1.3E-09 1.2E-09 1.4E-06 1.3E-06 9.48E-02 1.0E-02
Benzo(a)pyrene 9.9E-10 9.2E-10 1.6E-06 1.5E-06 6.05E-02 1.0E-02
Benzo(b)fluoranthene 4.8E-09 4.4E-09 4.2E-07 3.8E-07 1.15E+00 1.0E-02
Benzo(k)fluoranthene 3.5E-09 2.6E-09 5.7E-06 4.3E-06 6.09E-02 1.0E-02
Benzo(ghi)perylene 2.1E-03 2.1E-03 8.6E-08 8.6E-08 2.44E+06 1.0E-02
Chrysene 9.6E-09 8.3E-09 1.0E-05 8.8E-06 9.48E-02 1.0E-02
Dibenzo(a,h)anthracene 2.4E-08 2.1E-08 6.0E-05 5.3E-05 4.05E-02 1.0E-02
Fluoranthene 1.9E-10 1.8E-10 1.3E-07 1.2E-07 1.50E-01 1.0E-02
Fluorene 2.4E-11 2.3E-11 1.2E-08 1.2E-08 1.90E-01 1.0E-02
Indeno(1,2,3-cd)pyrene 2.1E-08 1.9E-08 4.0E-05 3.6E-05 5.29E-02 1.0E-02
2-Methylnaphthalene 7.8E-09 7.8E-09 3.9E-13 3.9E-13 2.00E+04 | 1.0E+00
Naphthalene 3.4E-09 3.4E-09 1.3E-08 1.3E-08 2.69E-01 1.0E+00
Phenanthrene 1.5E-10 1.4E-10 8.0E-08 7.8E-08 1.83E-01 1.0E-02
Pyrene 7.8E-10 6.0E-10 5.4E-07 4.1E-07 1.45E-01 1.0E-02
Aldehyde Ketones
Formaldehyde 2.6E-03 2.6E-03 8.4E-06 8.4E-06 3.05E+02 | 1.0E+00




Appendix G-2¢
Potomac River Watershed Soil Concentration Due to Deposition
RME Potomac River Fisher Scenario - Adult and Child

Parameters

Carcinogens

Cs = [Ds/(ks * (D - T1))] * [(tD + (exp(-ks * tD)/ks)) - (TL + (exp(-ks * T1))/ks)]
NonCarcinogens

Cs(tD) = (Ds * [1 - exp(-ks * tD)])/ks

\Where:

Ds = [UCL * Q/Zs * BD] * [Fv * (Dytwv) + (Dytwp) * (1 - Fv)]

For Mercury:

Ds = [UC1 * 0.48Q(total)/Zs * BD] * [FvHg2+ * (Dytwv) + (Dytwpb) * (1 - FvHg2+)]
For HgClI2: Ds(HgCI2) = Ds * 0.98

For MeHg: Ds(MeHg) = Ds * 0.02

ks = ksl + ksg + ksr + kse + ksv

ksl =P +1- RO - Ev/ theta sw * Z * [1.0 + (Kds * BD)/theta sw)]
ksr = RO/theta sw * Zs * (1/(1.0 + (Kds * BD/theta sw)))

ksv =[(UC3 *H) /(Zs* KDs* R * T * BD)] * (Da/Zs)* theta v

where:
thetav =1 - (BD/ps) - theta sw

and:
Values Specific to Contaminant:
Values Specific to Receptor:
Cs = Average Soil Concentration Over Exposure Duration (mg/kg soil):
Ds = Deposition Term (mg/kg soil/yr):
ks = COC Soil Loss Constant (yr-1):
ksl = COC Loss Constant Due to Leaching (yr-1):
ksr = COC Loss Constant Due to Runoff (yr-1):
kse = COC Loss Constant Due to Erosion (yr-1) (default):
ksg = COC Loss Constant Due to Biotic and Abiotic Degradation (yr-1):
ksv = COC Loss Constant Due to Volitilization (yr-1):
tD = Time Period Over Which Depositon Occurs (yr):
Cs(tD) = Soil Concentration At Time tD (mg/kg):
Zs = Soil Mixing Depth (cm):
T1 = Time Peroid At Beginning Of Combustion (yr):
UC1 = Units Conversion Factor (g/mg):
Q = COPC specific emission rate (g/s):
Q(total) = COPC specific emission rate for Total Hg (g/s):
BD = Soil Bulk Density (g soil/cm3 soil)
Fv = Fraction of COC Air Concentration in Vapor Phase (--)
Cywv = Unitized Yearly Average Air Concentration From Vapor Phase (Watershed) (ug-s/g-m3):
Dytwv = Unitized Yearly Average Total Deposition From Vapor Phase (Watershed) (s/m2-yr):
Dytwp = Unitized Yearly Average Total Deposition From Particle Phase (Watershed) (s/m2-yr):
P = Average Annual Precipitation (cm/yr):
| = Average Annual Irrigation (cm/yr):
RO = Average Annual Surface Water Runoff (cm/yr):
Ev = Average Annual Evapotranspiration (cm/yr):
theta sw = Volumetric Water Content (cm3/cm3):
Kds = Soil-Water Partition Coefficient (cm3/g or ml/g):
Ke = Equilibrium Coefficient (s/yr-cm):
UC3 = Units Conversion (sec/yr):
H = Henry's Law Constant (atm-m3/mol):
R = Ideal Gas Constant (atm-m3/mol-K):
T = Temperature (K):
Kt = Gas Phase Mass Transfer Coefficient (cm/s):
Da = Diffusion Coefficient of Contaminant in Air (cm2/s):
theta v = Soil Void Fraction (cm3/cm3):
ps = Solids Particle Density (g/cm3):

Cs*
RS*
Cs*
CS*
Cs*
CS*
Cs*

Cs*
CS*
30
CS*

100
CS*
Cs*
15
Cs*
RS*
RS*
RS*
139.83

34.42
70
0.2

Cs*
CS*
3.2E+07
CS*
8.2E-05
298
Cs*
Cs*
2.4E-01
2.7E+00




Potomac River Watershed Soil Concentration Due to Deposition

Appendix G-2¢

RME Potomac River Fisher Scenario - Adult and Child

Cs Ds ks ksl ksr ksv ksg
Contaminant Surface (2 cm) Fv Kds
Non - Cancer | Cancer | (2cm) | (unitless)| (yr-1) (yr-1) (yr-1) (yr-1) (yr-1)
Inorganics
Antimony 2.5E-12 2.5E-12 | 5.6E-09 | 1.0E+00 | 2.3E+03| 2.6E-01 | 2.5E-01 | 2.3E+03 | 0.0E+00 |4.5E+01
Arsenic 2.3E-10 2.3E-10| 2.5E-05 | 6.0E-03 | 1.1E+05| 4.1E-01 | 3.9E-01 | 1.1E+05 | 0.0E+00 |2.9E+01
Beryllium 5.1E-08 5.1E-08 | 3.9E-06 | 9.0E-03 | 7.7E+01| 1.5E-02 | 1.5E-02 | 7.7E+01 | 0.0E+00 | 7.9E+02
Cadmium 2.0E-08 2.0E-08 | 3.3E-05 | 9.0E-03 | 1.7E+03| 1.6E-01 | 1.5E-01 | 1.7E+03 | 0.0E+00 | 7.5E+01
Chromium +3 1.9E-05 1.9E-05| 2.4E-05 | 9.0E-03 | 1.2E+00| 6.2E-01 | 6.0E-01 | 0.0E+00 | 0.0E+00 |1.9E+01
Chromium +6 1.1E-05 1.1E-05| 1.4E-05 | 0.0E+00 | 1.2E+00| 6.2E-01 | 6.0E-01 | 0.0E+00 | 0.0E+00 |1.9E+01
Cobalt 1.3E-05 1.3E-05| 6.9E-06 | 0.0E+00 | 5.2E-01 | 2.6E-01 | 2.5E-01 | 0.0E+00 | 0.0E+00 |4.5E+01
Copper 1.2E-03 6.2E-04 | 4.2E-05 | 0.0E+00 | 2.3E-03 | 1.2E-03 | 1.1E-03 | 0.0E+00 | 0.0E+00 |1.0E+04
Lead 3.3E-06 3.3E-06 | 3.7E-04 | 7.0E-03 | 1.1E+02| 1.3E-02 | 1.3E-02 | 1.1E+02 | 0.0E+00 |9.0E+02
Manganese 1.6E-04 1.5E-04| 5.9E-05 | 0.0E+00 | 3.6E-01 | 1.8E-01 | 1.8E-01 | 0.0E+00 | 0.0E+00 |6.5E+01
Mercury as HgCI2 4.2E-05 2.1E-05( 1.4E-06 | 8.5E-01 | 4.0E-04 | 2.0E-04 | 2.0E-04 | 2.9E-08 | 0.0E+00 |5.8E+04
Mercury as Methyl Hg 8.2E-07 4.2E-07 [ 2.9E-08 | 8.5E-01 | 3.5E-03 | 1.7E-03 | 1.6E-03 | 1.9E-04 | 0.0E+00 |7.0E+03
Nickel 3.3E-08 3.3E-08 | 5.1E-05 | 9.0E-03 | 1.6E+03| 1.8E-01 | 1.8E-01 | 1.6E+03 | 0.0E+00 |6.5E+01
Selenium 4.7E-09 4.7E-09 | 3.7E-05 | 0.0E+00 | 7.9E+03 | 2.3E+00 | 2.2E+00 | 7.9E+03 | 0.0E+00 |5.0E+00
Zinc 3.7E-07 3.7E-07 | 6.1E-04 | 8.0E-03 | 1.6E+03| 1.9E-01 | 1.8E-01 | 1.6E+03 | 0.0E+00 |6.2E+01
Dioxins/Furans
2,3,7,8-TCDD-TEQ 1.9E-09 1.1E-09| 1.0E-10 | 6.6E-01 | 3.5E-02 | 3.0E-04 | 2.9E-04 | 4.6E-03 | 3.0E-02 |3.9E+04
PCBs
Total PCBs 3.9E-08 3.9E-08 | 2.6E-07 | 9.9E-01 | 6.7E+00| 1.2E-02 | 1.2E-02 | 1.6E+00 | 5.1E+00 |9.8E+02
PAHs
Acenaphthene 7.3E-08 7.2E-08| 1.8E-07 | 1.0E+00 | 2.5E+00| 1.1E-02 | 1.0E-02 | 7.6E-03 | 2.5E+00 |1.1E+03
Acenaphthylene 3.4E-12 3.4E-12 | 9.0E-08 | 1.0E+00 | 2.7E+04 | 6.9E+01 | 6.7E+01 | 2.7E+04 | 0.0E+00 | 3.7E-02
Anthracene 7.3E-08 6.8E-08 | 4.0E-08 | 1.0E+00 | 5.6E-01 | 2.6E-03 | 2.5E-03 | 7.6E-04 | 5.5E-01 |4.5E+03
Benzo(a)anthracene 6.7E-07 6.1E-07 | 2.5E-07 | 4.8E-01 | 3.7E-01 | 2.0E-04 | 1.9E-04 | 1.5E-04 | 3.7E-01 |6.0E+04
Benzo(a)pyrene 5.5E-07 5.1E-07 | 2.7E-07 | 2.9E-01 | 4.8E-01 | 7.4E-05 | 7.2E-05 | 1.6E-05 | 4.8E-01 |1.6E+05
Benzo(b)fluoranthene 4.8E-07 4.4E-07 | 2.0E-07 | 9.7E-01 | 4.1E-01 | 1.1E-03 | 1.1E-03 | 5.6E-04 | 4.1E-01 |1.0E+04
Benzo(k)fluoranthene 1.6E-06 1.2E-06 | 2.0E-07 | 2.7E-01 | 1.2E-01 | 6.2E-05 | 6.0E-05 | 2.3E-07 | 1.2E-01 |1.9E+05
Benzo(ghi)perylene 3.1E-09 3.1E-09 | 7.2E-07 | 1.0E+00 | 2.3E+02 | 8.3E+01 | 8.1E+01 | 6.9E+01 | 0.0E+00 | 9.1E-03
Chrysene 5.0E-06 4.3E-06 | 1.2E-06 | 7.4E-01 | 2.5E-01 | 2.0E-04 | 1.9E-04 | 8.3E-05 | 2.5E-01 |6.0E+04
Dibenzo(a,h)anthracene 1.1E-05 9.7E-06 | 3.0E-06 | 5.5E-02 | 2.7E-01 | 2.0E-05 | 2.0E-05 | 1.4E-09 | 2.7E-01 |5.8E+05
Fluoranthene 1.2E-07 1.2E-07| 7.0E-08 | 9.9E-01 | 5.7E-01 | 1.1E-03 | 1.0E-03 | 7.6E-05 | 5.7E-01 |1.1E+04
Fluorene 1.2E-08 1.1E-08 | 4.9E-08 | 1.0E+00 | 4.2E+00| 5.6E-03 | 5.5E-03 | 1.6E-03 | 4.2E+00 | 2.1E+03
Indeno(1,2,3-cd)pyrene 7.3E-06 6.6E-06 | 2.5E-06 | 5.0E-03 | 3.5E-01 | 2.2E-05 | 2.2E-05 | 1.6E-07 | 3.5E-01 |5.3E+05
2-Methylnaphthalene 8.6E-15 8.6E-15| 2.0E-08 | 1.0E+00 | 2.3E+06 | 8.3E+01 | 8.1E+01 | 2.3E+06 | 0.0E+00 | 8.1E-03
Naphthalene 1.1E-08 1.1E-08| 1.1E-07 | 1.0E+00 | 1.0E+01| 3.9E-02 | 3.8E-02 | 5.0E+00 | 5.3E+00 |3.0E+02
Phenanthrene 7.6E-08 7.4E-08| 9.6E-08 | 1.0E+00 | 1.3E+00| 3.2E-03 | 3.1E-03 | 3.3E-04 | 1.3E+00 |3.7E+03
Pyrene 5.2E-07 4.0E-07 [ 7.1E-08 | 9.9E-01 | 1.3E-01 | 1.2E-03 | 1.2E-03 | 6.1E-05 | 1.3E-01 |9.5E+03
Aldehyde Ketones
Formaldehyde 2.9E-07 2.9E-07 | 1.0E-04 | 1.0E+00 | 3.5E+02 | 7.7E+01 | 7.5E+01 | 1.6E+02 | 3.6E+01 | 2.0E-02




Appendix G-2¢
Calculation of Potomac River Total Waterbody Load
RME Potomac River Fisher Scenario - Adult and Child

Parameters

LT = LDif + LDep + LRI + LR + LE
Where:

LDep = Q * [Fv * Dytwv(river) + (1 - Fv) * Dytwp(river)] * WAw
LDep (Hg) = 0.48Q(total) * [FvHg2+ * Dywtv(river) + (1 - FvHg2+) * Dytwp(river)] * WAw

LRI =Q * [Fv * Dytwv(watershed) + (1 - Fv) * Dytwp(watershed] * WAi
LRI (Hg) = 0.48Q(total) * (Fv * Dytwv(watershed) + (1 - Fv) * Dytwp(watershed)) * WAi

LR = UCI * RO * (WAL - WAi) * ((Cs * BD)/(6sw + Kds * BD))
LE = Xe * (WAL - WAi) * SD * ER * (Cs * Kds * BD)/(6sw + Kds * BD) * UC2

LDif = (Kv * Q * Fv * Cywv(river) * WAw * UC5)/(H/(R * Twk))
LDif (Hg) = (Kv * 0.48Q(total) * FvHg2+ * Cywv(river) * WAw * UCS5)/(H/(R * Twk))

Xe=RF*K*LS*C*PF*(UC3/UC4)

SD = a* (WAI)®

Kv = ([KL™ + (KG * (HI(R * T)) )] ™) * o723

KL = SQRT[(((1 x 10™) * Dw * w)/dz ) * UC6 (For flowing streams or rivers)
KG = 36500 m/yr (For flowing streams or rivers)

and:
Values Specific to Contaminant:
Values Specific to Site:

LT = Total Contaminant Load to the Water Body (g/yr):

LDep = Deposition of Particle Phase and Wet Vapor Phase Contaminant Load to the Water Body (g/yr):
LRI = Runoff Load From Impervious Surfaces (g/yr):

LR = Runoff Load From Pervious Surface (g/yr):

LE = Soil Erosion Load (g/yr):

LDif = Dry Vapor Phase Diffusion Load to Water Body (g/yr):
Q=COPC specific emission rate (g/s):

Q(total) = COPC specific emission rate for Total Hg (g/s):

Dytwv = Yearly Average (Wet and Dry) Deposition From Vapor Phase (g/m2-yr):
Dytwp = Yearly Average Total (Wet and Dry) Deposition From Particle Phase (g/m2-yr):
Cywv = Yearly Average Air Concentration From Vapor Phase (ug/m3):
Fv = Fraction of COC Air Concentration in VVapor Phase (--):

WAwW = Water Body Area (m2):

WA = Impervious Watershed Area Receiving Pollutant Deposition (m2):
UC1 = Units Conversion Factor (kg-cm2/mg-m2):

WAL = Total Watershed Area Receiving Pollutant Deposition (m2):

RO = Average Annual Surface Runoff from pervious areas (cm water/yr):
Cs = Contaminant Level in Watershed Soil (mg/kg):

BD = Soil Bulk Density (g/cm3):

Osw = Volumetric Water Content (cm3/cm3):

Kds = Soil-water partition coefficient (cm3/g or ml/g):

Xe = Unit Soil Loss (kg/m2/yr):

SD = Sediment Delivery Ratio (--):

ER = Contaminant Enrichment Ratio (--):

Inorganics:

Organics:

UC2 = Units Conversion Factor (g/mg):

RF = "Erosivity" Factor (yr-1):

K = "Erodibility" Factor (tons/acre):

LS = "Topographic or Slope Length" Factor (--):

C ="Cover Management" Factor (--):

PF = "Supporting Practice" Factor (--):

a = Empirical Intercept Coefficient:

b = Empirical Slope Coefficient:

UC3 = Units Conversion Factor (kg/ton):

UC4 = Units Conversion Factor (m2/acre):

Kv = Overall Transfer Rate Coefficient (m/yr):

H = Henry's Law Constant (atm-m3/mol):

R = Universal Gas Constant (atm-m3/mol-K):

Twk = Water Body Temperature (K):

0 = Temperature Correction Factor (--):

KL = Liquid Phase Transfer Coefficient (m/yr):

Dw = Diffusivity of COC in Water (cm3/s):

UC5 = Units Conversion Factor (g/ug):

UC6 = Units Conversion Factor (s/yr):

Kg = Gas Phase Transfer Coefficient (m/yr):

1 = Current velocity (m/s):

dz = Total water body depth (m):

Ccs*
RS*
Ccs*
Ccs*
Ccs*
Ccs*
Ccs*
Ccs*
Ccs*
Ccs*
RS*
RS*
RS*
Ccs*
1.3E+08
7.84E+07
1.0E-02
1.60E+09
3.4E+01
Cs*
1.5E+00
2.0E-01
Cs*
4.6E-01
4.24E-02
See Below
1.0E+00
3.0E+00
1.0E-03
1.8E+02
1.9E-01
1.5E+00
4.1E-02
1.0E+00
6.0E-01
1.25E-01
9.1E+02
4.0E+03
Cs*
Cs*
8.2E-05
2.9E+02
1.03E+00
Cs*
Cs*
1.00E-06
3.2E+07
3.7E+04
3.4E-01
1.0E+00




Appendix G-2¢
Calculation of Potomac River Total Waterbody Load
RME Potomac River Fisher Scenario - Adult and Child

Contaminant LT LDiff LDep LRI LR LE Fv Kv KL
Non - Cancer | Cancer Non - Cancer| Cancer | Non - Cancer| Cancer | (unitless)

Inorganics
Antimony 6.0E-02 6.0E-02 | 3.3E-02 | 1.4E-02 | 1.3E-02 2.9E-05 2.9E-05 7.3E-08 7.3E-08 | 1.0E+00 | 4.9E+02 | 5.5E+02
Arsenic 9.2E+01 9.2E+01 | 0.0E+00 | 3.3E+01 | 5.9E+01 4.2E-03 4.2E-03 6.8E-06 6.8E-06 | 6.0E-03 | 5.0E+02 | 5.5E+02
Beryllium 1.4E+01 1.4E+01 | 0.0E+00 | 5.2E+00 | 9.2E+00 3.4E-02 3.4E-02 1.5E-03 1.5E-03 | 9.0E-03 | 4.9E+02 | 5.5E+02
Cadmium 1.2E+02 1.2E+02 | 0.0E+00 | 4.4E+01 | 7.8E+01 1.4E-01 1.4E-01 5.8E-04 5.8E-04 | 9.0E-03 | 4.9E+02 | 5.5E+02
Chromium +3 6.2E+02 6.0E+02 | 0.0E+00 | 3.1E+01 | 5.5E+01 5.3E+02 5.1E+02 5.7E-01 5.5E-01 | 9.0E-03 ND 6.7E+02
Chromium +6 3.7E+02 3.6E+02 | 0.0E+00 | 1.9E+01 | 3.3E+01 3.1E+02 3.1E+02 3.4E-01 3.3E-01 | 0.0E+00 ND ND
Cobalt 1.8E+02 1.7E+02 | 0.0E+00 | 9.2E+00 | 1.6E+01 1.6E+02 1.5E+02 3.9E-01 3.7E-01 | 0.0E+00 ND 6.8E+02
Copper 2.6E+02 2.1E+02 | 0.0E+00 | 5.6E+01 | 1.0E+02 6.4E+01 3.3E+01 3.6E+01 1.8E+01 | 0.0E+00 ND 6.7E+02
Lead 1.4E+03 1.4E+03 | 0.0E+00 | 4.9E+02 | 8.8E+02 1.9E+00 1.9E+00 9.8E-02 9.8E-02 | 7.0E-03 | 4.9E+02 | 5.5E+02
Manganese 1.5E+03 1.4E+03 | 0.0E+00 | 7.8E+01 | 1.4E+02 1.3E+03 1.2E+03 4.9E+00 4.4E+00 | 0.0E+00 ND 7.0E+02
Mercury as HgCI2 1.7E+01 1.7E+01 | 1.0E+01 | 2.3E+00 | 3.4E+00 3.8E-01 1.9E-01 1.2E+00 6.2E-01 | 8.5E-01 | 9.8E-04 | 4.1E+02
Mercury as Methyl Hg 1.6E+01 1.6E+01 | 1.0E+01 | 2.3E+00 | 3.4E+00 6.1E-02 3.1E-02 2.4E-02 1.2E-02 | 85E-01 | 6.5E-01 | 4.4E+02
Nickel 1.9E+02 1.9E+02 | 0.0E+00 | 6.8E+01 | 1.2E+02 2.6E-01 2.6E-01 9.7E-04 9.7E-04 | 9.0E-03 | 4.9E+02 | 5.5E+02
Selenium 1.4E+02 1.4E+02 | 0.0E+00 | 4.9E+01 | 8.7E+01 4.8E-01 4.8E-01 1.4E-04 1.4E-04 | 0.0E+00 | 4.8E+02 | 5.5E+02
Zinc 2.2E+03 2.2E+03 | 0.0E+00 | 8.1E+02 | 1.4E+03 3.1E+00 3.1E+00 1.1E-02 1.1E-02 | 8.0E-03 | 4.9E+02 | 5.5E+02

Dioxins/Furans

2,3,7,8-TCDD-TEQ 7.3E-04 6.5E-04 | 7.5E-05 | 2.3E-04 | 2.4E-04 2.5E-05 1.5E-05 1.7E-04 9.7E-05 | 6.6E-01 | 4.1E+01 | 4.2E+02
PCBs
Total PCBs 2.7E+00 2.7E+00 | 1.5E+00 | 6.1E-01 | 6.2E-01 2.1E-02 2.1E-02 3.5E-03 35E-03 | 9.9E-01 | 2.6E+02 | 3.9E+02
PAHs
Acenaphthene 2.6E+00 2.6E+00 | 1.6E+00 | 4.5E-01 | 4.3E-01 3.5E-02 3.4E-02 6.4E-03 6.4E-03 | 1.0E+00 | 1.5E+02 | 5.7E+02
Acenaphthylene 5.7E-01 57E-01 | 1.2E-01 | 2.3E-01 | 2.1E-01 1.0E-02 1.0E-02 6.4E-08 6.4E-08 | 1.0E+00 | 1.5E+02 | 2.6E+02
Anthracene 4.1E-01 4.1E-01 | 2.0E-01 | 9.8E-02 | 9.5E-02 8.5E-03 8.0E-03 6.5E-03 6.1E-03 | 1.0E+00 | 7.6E+01 | 5.7E+02
Benzo(a)anthracene 1.3E+00 1.3E+00 | 1.7E-01 | 5.2E-01 | 5.8E-01 5.8E-03 5.3E-03 5.9E-02 54E-02 | 4.8E-01 | 4.7E+00 | 5.4E+02
Benzo(a)pyrene 1.4E+00 1.4E+00 | 1.9E-01 | 5.1E-01 | 6.2E-01 1.8E-03 1.7E-03 4.9E-02 46E-02 | 2.9E-01 | 1.5E+00 | 5.4E+02
Benzo(b)fluoranthene 1.4E+00 1.4E+00 | 3.7E-01 | 4.7E-01 | 4.7E-01 2.4E-02 2.2E-02 4.3E-02 39E-02 | 9.7E-01 | 1.2E+02 | 5.7E+02
Benzo(k)fluoranthene 1.3E+00 1.2E+00 | 3.0E-01 | 3.5E-01 | 4.8E-01 4.5E-03 3.4E-03 1.5E-01 1.1E-01 | 2.7E-01 | 1.1E+00 | 5.7E+02
Benzo(ghi)perylene 1.5E+01 1.5E+01 | 2.1E-01 | 1.5E+00 | 1.7E+00 | 1.1E+01 | 1.1E+01 1.7E-05 1.7E-05 | 1.0E+00 | 3.7E-01 | 2.0E+02
Chrysene 8.0E+00 8.0E+00 | 2.0E+00 | 2.6E+00 | 2.9E+00 4.3E-02 3.8E-02 4.4E-01 3.8E-01 | 7.4E-01 | 1.0E+02 | 5.7E+02
Dibenzo(a,h)anthracene 1.2E+01 1.2E+01 | 0.0E+00 | 4.0E+00 | 7.0E+00 1.0E-02 8.8E-03 9.8E-01 8.6E-01 | 5.5E-02 | 2.1E-02 | 5.7E+02
Fluoranthene 5.5E-01 5.5E-01 | 2.0E-01 | 1.7E-01 | 1.6E-01 5.8E-03 5.5E-03 1.1E-02 1.0E-02 | 9.9E-01 | 2.1E+01 | 5.7E+02
Fluorene 5.2E-01 5.2E-01 | 2.9E-01 | 1.2E-01 | 1.1E-01 2.9E-03 2.9E-03 1.0E-03 1.0E-03 | 1.0E+00 | 7.5E+01 | 5.7E+02
Indeno(1,2,3-cd)pyrene 1.0E+01 1.0E+01 | 0.0E+00 | 3.4E+00 | 6.0E+00 7.2E-03 6.5E-03 6.5E-01 5.8E-01 | 5.0E-03 | 2.2E+00 | 5.7E+02
2-Methylnaphthalene 1.1E-01 1.1E-01 | 15E-02 | 5.1E-02 | 4.7E-02 3.2E-05 3.2E-05 4.4E-11 44E-11 | 1.0E+00 | 2.4E+02 | 2.7E+02
Naphthalene 1.1E+00 1.1E+00 | 5.6E-01 | 2.7E-01 | 2.6E-01 1.8E-02 1.8E-02 9.4E-04 9.3E-04 | 1.0E+00 | 2.6E+02 | 4.9E+02
Phenanthrene 8.1E-01 8.1E-01 | 3.4E-01 | 23E-01 | 2.3E-01 1.1E-02 1.0E-02 6.8E-03 6.6E-03 | 1.0E+00 | 3.0E+01 | 5.7E+02
Pyrene 6.0E-01 5.8E-01 | 1.9e-01 | 1.7E-01 | 1.7E-01 2.9E-02 2.2E-02 4.6E-02 3.6E-02 | 9.9E-01 | 1.5E+01 | 5.7E+02

Aldehyde Ketones

Formaldehyde 1.4E+03 1.4E+03 | 2.6E+01 | 1.6E+02 | 2.4E+02 1.0E+03 | 1.0E+03 3.4E-03 3.4E-03 | 1.0E+00 | 4.6E-01 | 8.0E+02




Appendix G-2¢
Calculation of Potomac River Water Concentration
RME Potomac River Fisher Scenario - Adult and Child

Parameters

Cwtot = LT/Vfx * fwe + kwt * WAw * (dwc + dbs)

Cwt = fwe * Cwtot * (dwc + dbs/dwc)

Cdw = Cwt/1 + Kdsw * TSS * 10-6

Cdw(Hg) = Cwt(Hg2+)/1 + Kdsw(Hg2+)* TSS * 10-6

Cdw Hg2+ = Cdw (Hg) * 0.85

Cdw MeHg = Cdw (Hg) * 0.15

Csb = fhs * Cwtot * (Kdbs / thetabs + Kdbs * Cbs) * (dwc + dbs/dbs)

Where:

fwe = (1 + Kdsw * TSS * 10-6) * (dwc/dz)/(1 + Kdsw * TSS * 10-6) * (dwc/dz) + (thetabs + Kdbs * Chs) * (dbs/dz)
kwt = fwe * kv + fbs * kb

fbs = 1 - fwe

kv = Kv/(dz * (1 + Kdsw * TSS * 10-6)

kb = [(Xe * WAI * SD * 10+3 - Vfx * TSS)/(WAw *TSS)] * [(TSS * 10-6)/(Cbs * dbs)]

TSS = (Xe * (WAI-WAI) * SD * 103)/(Vfx + Dss * WAw)

and:

Values Specific to Contaminant: Cs*
Cwtot = Total Water Body Concentration (g/m3=mg/L): Cs*
Cwt = Total Concentration in Water Column (mg/L): Cs*
Cdw = Dissolved Phase Water Concentration (mg/L): Cs*
Csh = Concentration Sorbed to Bed Sediments (mg/L): CSs*
fwce = Fraction of Total Water Body Concentration That Occurs in the Water Column (--): Cs*
kwt = Total First Order Dissipation Rate Constant (yr-1): Cs*
fbs = Fraction of Total Water Body Concentration That Occurs in the Bed Sediment (--): Cs*
LT = Total Contaminant Load to the Water Body (mg/yr): Cs*
Vfx = Average Volumetric Flow Rate Through Water Body (m3/yr):  4.4E+09
dwc = Depth of Water Column (m):  1.0E+00
dbs = Depth of Upper Benthic Sediment Layer (m):  3.0E-02
dz = Total Waterbody Depth (m):  1.04E+00
WAwW = Water Body Area (m2):  1.3E+08
UC1 = Units Conversion Factor (g/mg):  1.0E+03
Kdsw = Suspended Sediment/Surface Water Partition Coefficient (L/kg): Cs*
TSS = Total Suspended Solids (mg/L):  3.8E+01
thetabs = Bed Sediment Porosity (Lwater/L):  6.0E-01
Kdbs = Bed Sediment/Sediment Pore Water Partition Coefficient (L/kg): Cs*
Cbs = Bed Sediment Concentration (g/cm3):  1.0E+00
kv = Water Column Volatilization Rate Constant (yr-1): CSs*
kb = Benthic Burial Rate Constant (yr-1):  0.0E+00
Kv = Overall COC Transfer Rate Coefficient (m/yr): CSs*
Xe = Unit Soil Loss (kg/m2/yr):  4.6E-01
SD = Sediment Delivery Ratio (--):  4.2E-02
WAI = Total Watershed Area Recieving Pollutant Deposition (m2):  1.6E+09
WAI = Impervious Watershed Area Receiving Pollutant Deposition (m2):  7.84E+07
Dss = Suspended solids depostion rate (m/yr):  1.8E+03




Appendix G-2¢

Calculation of Potomac River Water Concentration
RME Potomac River Fisher Scenario - Adult and Child

Contaminant Cwtot Cwt Cdw Csh fwe fos kwt kv Kdsw Kdbs
Non - Cancer| Cancer | Non - Cancer| Cancer |Non - Cancer| Cancer |Non - Cancer| Cancer
Inorganics
Antimony 2.02E-12 [2.02E-12| 8.81E-13 |8.81E-13| 8.80E-13 |8.80E-13| 4.0E-11 4.0E-11 | 4.2E-01 | 5.8E-01 | 2.0E+02 | 4.7E+02 | 4.5E+01 | 4.5E+01
Arsenic 2.43E-09 [2.43E-09| 1.33E-09 |1.33E-09| 1.33E-09 |1.33E-09| 3.8E-08 3.8E-08 | 5.3E-01 | 4.7E-01 | 2.5E+02 | 4.8E+02 | 2.9E+01 | 2.9E+01
Beryllium 5.08E-09 [5.08E-09| 2.19E-10 |2.19E-10| 2.12E-10 |2.12E-10| 1.7E-07 1.7E-07 | 4.2E-02 | 9.6E-01 | 1.9E+01 | 4.6E+02 | 7.9E+02 | 7.9E+02
Cadmium 5.66E-09 [5.66E-09| 1.79E-09 |1.79E-09| 1.79E-09 |1.79E-09| 1.3E-07 1.3E-07 | 3.1E-01 | 6.9E-01 | 1.5E+02 | 4.7E+02 | 7.5E+01 | 7.5E+01
Chromium +3 2.20E-07 [2.14E-07| 1.43E-07 |1.39E-07| 1.43E-07 |1.39E-07| 2.7E-06 2.6E-06 | 6.3E-01 | 3.7E-01 | 0.0E+00 | 0.0E+00 | 1.9E+01 | 1.9E+01
Chromium +6 1.30E-07 [1.27E-07| 8.47E-08 |8.27E-08| 8.46E-08 |8.26E-08| 1.6E-06 1.6E-06 | 6.3E-01 | 3.7E-01 | 0.0E+00 | 0.0E+00 | 1.9E+01 | 1.9E+01
Cobalt 9.60E-08 [9.07E-08| 4.19E-08 |3.96E-08| 4.19E-08 |3.95E-08| 1.9E-06 1.8E-06 | 4.2E-01 | 5.8E-01 | 0.0E+00 | 0.0E+00 | 4.5E+01 | 4.5E+01
Copper 1.26E-05 [1.01E-05| 5.96E-08 |4.80E-08| 4.32E-08 |3.48E-08| 4.3E-04 3.5E-04 | 4.6E-03 | 1.0E+00 | 0.0E+00 | 0.0E+00 | 1.0E+04 | 1.0E+04
Lead 5.44E-07 |5.44E-07| 2.08E-08 |2.08E-08| 2.01E-08 |2.01E-08| 1.8E-05 1.8E-05 | 3.7E-02 | 9.6E-01 | 1.7E+01 | 4.6E+02 | 9.0E+02 | 9.0E+02
Manganese 1.03E-06 |[9.45E-07| 3.58E-07 |3.30E-07| 3.58E-07 |3.29E-07| 2.3E-05 2.1E-05 | 3.4E-01 | 6.6E-01 | 0.0E+00 | 0.0E+00 | 6.5E+01 | 6.5E+01
Mercury as HgClI2 1.23E-06 [1.17E-06| 4.05E-09 |3.86E-09| 7.17E-10 |6.84E-10| 4.2E-05 4.0E-05 | 3.2E-03 | 1.0E+00 | 6.3E-07 | 2.0E-04 | 1.0E+05 | 5.0E+04
Mercury as Methyl Hg 7.01E-08 [6.99E-08| 3.67E-09 |3.66E-09| 1.27E-10 |1.21E-10| 2.3E-06 2.3E-06 | 5.1E-02 | 9.5E-01 | 6.6E-03 | 1.3E-01 | 1.0E+05 | 3.0E+03
Nickel 7.94E-09 |[7.94E-09| 2.77E-09 |2.77E-09| 2.76E-09 |2.76E-09| 1.8E-07 1.8E-07 | 3.4E-01 | 6.6E-01 | 1.6E+02 | 4.7E+02 | 6.5E+01 | 6.5E+01
Selenium 2.32E-09 [2.32E-09| 2.05E-09 |2.05E-09| 2.05E-09 |2.05E-09| 1.0E-08 1.0E-08 | 8.6E-01 | 1.4E-01 | 4.0E+02 | 4.6E+02 | 5.0E+00 | 5.0E+00
Zinc 9.16E-08 [9.16E-08| 3.30E-08 |3.30E-08| 3.29E-08 |3.29E-08| 2.0E-06 2.0E-06 | 3.5E-01 | 6.5E-01 | 1.7E+02 | 4.7E+02 | 6.2E+01 | 6.2E+01
Dioxins/Furans
2,3,7,8-TCDD-TEQ 5.74E-11 |[5.12E-11| 1.54E-13 |1.37E-13| 1.27E-14 |1.13E-14| 2.0E-09 1.8E-09 | 2.6E-03 | 1.0E+00 | 8.4E-03 | 3.2E+00 | 2.9E+05 | 1.6E+05
PCBs
Total PCBs 8.05E-09 [8.05E-09| 8.96E-11 |8.96E-11| 7.00E-11 |7.00E-11| 2.8E-07 2.8E-07 | 1.1E-02 | 9.9E-01 | 2.1E+00 | 1.9E+02 | 7.4E+03 | 3.9E+03
PAHs
Acenaphthene 7.00E-10 [7.00E-10| 1.06E-10 |1.06E-10| 1.05E-10 |1.05E-10| 2.1E-08 2.1E-08 | 1.5E-01 | 8.5E-01 | 2.2E+01 | 1.5E+02 | 3.7E+02 | 2.0E+02
Acenaphthylene 2.42E-11 [2.42E-11| 2.44E-11 |244E-11| 244E-11 |244E-11| 3.6E-12 3.6E-12 | 9.8E-01 | 2.2E-02 | 1.4E+02 | 1.4E+02 | 2.8E-01 | 1.5E-01
Anthracene 8.00E-10 |[7.98E-10| 3.02E-11 |3.01E-11| 2.83E-11 |2.82E-11| 2.7E-08 2.7E-08 | 3.7E-02 | 9.6E-01 | 2.5E+00 | 6.9E+01 | 1.8E+03 | 9.4E+02
Benzo(a)anthracene 5.98E-08 [5.96E-08| 2.90E-10 |2.89E-10| 1.44E-10 |1.43E-10| 2.1E-06 2.0E-06 | 4.7E-03 | 1.0E+00 | 1.0E-02 | 2.2E+00 | 2.7E+04 | 1.4E+04
Benzo(a)pyrene 9.39E-08 [9.36E-08| 3.14E-10 |3.13E-10| 8.34E-11 |8.32E-11| 3.2E-06 3.2E-06 | 3.2E-03 | 1.0E+00 | 1.3E-03 | 3.9E-01 | 7.3E+04 | 3.9E+04
Benzo(b)fluoranthene 5.11E-08 [5.09E-08| 1.67E-10 |1.67E-10| 4.20E-11 |4.18E-11| 1.8E-06 1.8E-06 | 3.2E-03 | 1.0E+00 | 9.1E-02 | 2.9E+01 | 7.9E+04 | 4.2E+04
Benzo(k)fluoranthene 8.79E-08 [8.53E-08| 2.92E-10 |2.83E-10| 7.62E-11 |7.40E-11| 3.0E-06 2.9E-06 | 3.2E-03 | 1.0E+00 | 9.3E-04 | 2.9E-01 | 7.4E+04 | 4.0E+04
Benzo(ghi)perylene 3.33E-09 [3.33E-09| 3.36E-09 |3.36E-09| 3.36E-09 |3.36E-09| 1.2E-10 1.2E-10 | 9.8E-01 | 1.9E-02 | 3.5E-01 | 3.5E-01 | 6.8E-02 | 3.6E-02
Chrysene 1.64E-07 [1.63E-07| 7.55E-10 |7.49E-10| 3.52E-10 |3.49E-10| 5.7E-06 5.6E-06 | 45E-03 | 1.0E+00 | 2.1E-01 | 4.7E+01 | 3.0E+04 | 1.6E+04
Dibenzo(a,h)anthracene 9.48E-07 [9.38E-07| 2.78E-09 |2.75E-09| 4.56E-10 |4.51E-10| 3.3E-05 3.2E-05 | 2.8E-03 | 1.0E+00 | 9.3E-06 | 3.3E-03 | 1.3E+05 | 7.2E+04
Fluoranthene 4.14E-09 |4.13E-09| 8.13E-11 |8.11E-11| 7.13E-11 |7.12E-11| 1.4E-07 1.4E-07 | 1.9E-02 | 9.8E-01 | 3.4E-01 | 1.8E+01 | 3.7E+03 | 2.0E+03
Fluorene 3.66E-10 [3.66E-10| 3.76E-11 |3.76E-11| 3.68E-11 |3.68E-11| 1.1E-08 1.1E-08 | 1.0E-01 | 9.0E-01 | 7.1E+00 | 7.1E+01 | 5.8E+02 | 3.1E+02
Indeno(1,2,3-cd)pyrene 8.44E-07 |[8.39E-07| 2.31E-09 |2.29E-09| 2.36E-10 |2.35E-10| 2.9E-05 2.9E-05 | 2.7E-03 | 1.0E+00 | 5.8E-04 | 2.2E-01 | 2.3E+05 | 1.2E+05
2-Methylnaphthalene 3.20E-12 [3.20E-12| 3.24E-12 |3.24E-12| 3.24E-12 |3.24E-12| 1.1E-13 1.1E-13 | 9.8E-01 | 1.9E-02 | 2.2E+02 | 2.3E+02 | 6.1E-02 | 3.3E-02
Naphthalene 6.75E-11 |[6.75E-11| 2.86E-11 |2.86E-11| 2.85E-11 |2.85E-11| 1.4E-09 1.4E-09 | 4.1E-01 | 5.9E-01 | 1.0E+02 | 2.5E+02 | 8.9E+01 | 4.8E+01
Phenanthrene 3.03E-09 [3.02E-09| 1.02E-10 |1.02E-10| 9.52E-11 |9.51E-11| 1.0E-07 1.0E-07 | 3.3E-02 | 9.7E-01 | 8.8E-01 | 2.7E+01 | 2.0E+03 | 1.1E+03
Pyrene 6.73E-09 [6.53E-09| 1.01E-10 |9.76E-11| 8.42E-11 |8.17E-11| 2.3E-07 2.2E-07 | 1.5E-02 | 9.9E-01 | 1.7E-01 | 1.2E+01 | 5.1E+03 | 2.7E+03
Aldehyde Ketones
Formaldehyde 3.24E-07 |[3.24E-07| 3.27E-07 |3.27E-07| 3.27E-07 |3.27E-07| 2.9E-08 2.9E-08 | 9.8E-01 | 2.0E-02 | 4.4E-01 | 4.5E-01 | 1.7E-01 | 9.0E-02




Appendix G-2d
Calculation of Fish Concentration
RME Potomac River Fisher Scenario - Adult and Child

Parameters

Cfishdw = Cdw * BCFfish  or
Cfishdw = Cdw * BAFfish  or
Cfishsb = Csb * flipid * BSAF/ OCsed

Where:
Values Specific to Contaminant:

Cfish = Contaminant Concentration In Fish (mg/kg):
Cfishdw = Fish Concentration from Dissolved Water Concentration (mg/kg):
Cfishsb = Fish Concentration from Bed Sediments (mg/kg):

Cdw = Dissolved Water Concentration (mg/L):

Cwt = Total Water Column Concentration (mg/L):

Csb = Concentration of Contaminant Sorbed to Bed Sediment (mg/kg):
BCFfish = Fish Bioconcentration Factor (L/kg):

BAFfish = Fish Bioaccumulation Factor (L/kg):

BSAF = Biota to Sediment Accumulation Factor (--):

flipid = Fish Lipid Content:

OCsed = Fraction Organic Carbon in Bottom Sediment:

CS*
CS*
CS*
CS*
CS*
CS*
CS*
CS*
CS*
CS*
7.0E-02
4.0E-02




RME Potomac River Fisher Scenario - Adult and Child

Appendix G-2d
Calculation of Fish Concentration

Contaminant Cfish Cfishdw BCF BCF Cfishdw BAF BAF Cfishsb BSAF
Non - Cancer | Cancer [ Non - Cancer| Cancer Non - Cancer | Cancer Non - Cancer | Cancer
Inorganics
Antimony 3.5E-11 3.5E-11 3.5E-11 3.5E-11 | 4.0E+01 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Arsenic 1.5E-07 1.5E-07 1.5E-07 1.5E-07 | 1.1E+02 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Beryllium 1.3E-08 1.3E-08 1.3E-08 1.3E-08 | 6.2E+01 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Cadmium 1.6E-06 1.6E-06 1.6E-06 1.6E-06 | 9.1E+02 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Chromium +3 2.7E-06 2.6E-06 2.7E-06 2.6E-06 | 1.9E+01 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Chromium +6 2.7E-07 2.6E-07 2.7E-07 2.6E-07 | 3.2E+00 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Cobalt ND ND 0.0E+00 0.0E+00 ND 0.0E+00 0.0E+00 ND 0.0E+00 0.0E+00 ND
Copper ND ND 0.0E+00 0.0E+00 ND 0.0E+00 0.0E+00 ND 0.0E+00 0.0E+00 ND
Lead 1.8E-09 1.8E-09 1.8E-09 1.8E-09 | 9.0E-02 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Manganese ND ND 0.0E+00 0.0E+00 ND 0.0E+00 0.0E+00 ND 0.0E+00 0.0E+00 ND
Mercury as HgCI2 ND ND 0.0E+00 | 0.0E+00 ND 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Mercury as Methyl Hg 8.6E-04 8.2E-04 0.0E+00 | 0.0E+00 ND 8.6E-04 8.2E-04 | 6.8E+06 0.0E+00 | 0.0E+00 ND
Nickel 2.2E-07 2.2E-07 2.2E-07 2.2E-07 | 7.8E+01 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Selenium 2.6E-07 2.6E-07 2.6E-07 2.6E-07 | 1.3E+02 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Zinc 6.8E-05 6.8E-05 6.8E-05 6.8E-05 | 2.1E+03 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Dioxins/Furans
2,3,7,8-TCDD-TEQ 3.1E-10 2.8E-10 0.0E+00 | 0.0E+00 ND 0.0E+00 0.0E+00 ND 3.1E-10 2.8E-10 | 9.0E-02
PCBs
Total PCBs 9.6E-07 9.6E-07 0.0E+00 | 0.0E+00 ND 0.0E+00 0.0E+00 ND 9.6E-07 9.6E-07 | 2.0E+00
PAHSs
Acenaphthene 2.1E-08 2.1E-08 2.1E-08 2.1E-08 | 2.0E+02 0.0E+00 0.0E+00 ND 0.0E+00 | 0.0E+00 ND
Acenaphthylene 6.6E-09 6.6E-09