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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03MW01I 03MW01I 03MW01I 03MW01I-F 03MW01I 03MW01S 03MW01S-D 03MW01S 03MW01SI 03MW01SI 03MW01SI-L
Sample Date: 3/11/2008 10/17/2008 9/23/1991 9/23/1991 6/25/1997 3/11/2008 3/11/2008 10/16/2008 3/20/2008 10/17/2008 10/17/2008
Duplicate:

TOTAL INORGANICS ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum 1160 NA 2480 J NA 73.9 B 80 U 80 U NA 80 U NA NA
Antimony 1.2 J NA 45 U NA 20 U 1.2 J 0.7 J NA 2 U NA NA
Arsenic 6 NA 7.4 J NA 8.6 J 6 U 6 U NA 6 U NA NA
Barium 215 NA 379 NA 199 111 111 NA 107 NA NA
Beryllium 1 U NA 3 B NA 1 U 0.1 J 0.09 J NA 1 U NA NA
Cadmium 0.1 J NA 4 U NA 5 U 1 U 1 U NA 1.1 NA NA
Calcium 25000 NA 57000 NA 13900 7220 7250 NA 17000 NA NA
Chromium 4.3 NA 7 U NA 5 U 5 4.7 NA 1.5 J NA NA
Cobalt 0.8 J NA 10 U NA 5 U 0.2 J 0.2 J NA 6 U NA NA
Copper 0.6 J NA 5 B NA 10 U 0.3 J 0.3 J NA 0.4 J NA NA
Cyanide NA NA 10 U NA 5 U NA NA NA NA NA NA
Iron 1200 K NA 1660 NA 103 110 K 140 K NA 70 U NA NA
Lead 0.4 J NA 7.6 NA 1 U 0.06 J 0.04 J NA 2 U NA NA
Magnesium 10600 NA 9790 NA 8990 1880 1880 NA 2670 NA NA
Manganese 16.3 NA 103 NA 38.1 3 J 2.8 J NA 0.4 J NA NA
Mercury 0.5 U NA 0.2 U NA 0.2 U 0.5 U 0.5 U NA 0.5 U NA NA
Nickel 3.9 J NA 12 U NA 20 U 3.8 J 3.9 J NA 1.7 J NA NA
Potassium 1480 NA 62600 NA 14100 670 600 NA 560 U NA NA
Selenium 2 J NA 20 UJ NA 5 U 3 J 3 J NA 2 J NA NA
Silver 1 U NA 6 U NA 5 U 1 U 1 U NA 0.6 B NA NA
Sodium 12700 NA 30700 NA 16900 12300 12300 NA 9570 NA NA
Thallium 1 U NA 2 UJ NA 1 U 1 U 1 U NA 1 U NA NA
Vanadium 0.5 J NA 4 U NA 5 U 1 U 1 U NA 0.4 B NA NA
Zinc 3 J NA 14 B NA 6.9 B 2.8 J 2.8 J NA 6 U NA NA

DISSOLVED INORGANICS ug/L ug/L ug/L ug/L ug/L
Aluminum 36 J NA NA 72 U NA 7 J 5 J NA 80 U NA NA
Antimony 2 U NA NA 45 U NA 1.4 J 2 U NA 2 U NA NA
Arsenic 6.4 NA NA 5.2 J NA 3 U 3 U NA 3 U NA NA
Barium 199 NA NA 49 NA 104 102 NA 106 NA NA
Beryllium 1 U NA NA 4 B NA 0.2 J 1 U NA 1 U NA NA
Cadmium 1 U NA NA 4 U NA 1 U 1 U NA 1.2 NA NA
Calcium 24900 NA NA 5020 NA 7690 7840 NA 19000 NA NA
Chromium 3.5 NA NA 8 NA 6.1 6.3 NA 1.3 J NA NA
Cobalt 5 U NA NA 10 U NA 0.2 J 0.2 J NA 5 U NA NA
Copper 5 U NA NA 7 B NA 5 U 5 U NA 5 U NA NA
Iron 20 J NA NA 40 B NA 60 U 9 J NA 60 U NA NA
Lead 2 U NA NA 1 U NA 2 U 2 U NA 2 U NA NA
Magnesium 10400 L NA NA 3760 NA 1900 L 1930 L NA 2960 NA NA
Manganese 3.6 J NA NA 1 B NA 1.8 J 2 J NA 1.2 J NA NA
Mercury 0.09 J NA NA 0.2 U NA 0.09 J 0.09 J NA 0.5 U NA NA
Nickel 1.8 J NA NA 12 U NA 4.8 J 5.4 NA 1.3 J NA NA
Potassium 1560 NA NA 45900 NA 790 780 NA 580 NA NA
Selenium 5 U NA NA 4 UJ NA 3 J 3 J NA 3 J NA NA
Silver 1 U NA NA R NA 1 U 1 U NA 1 U NA NA
Sodium 13200 NA NA 23700 NA 12700 12800 NA 11400 NA NA
Thallium 1 U NA NA 2 U NA 1 U 1 U NA 1 U NA NA
Vanadium 1 NA NA 4 U NA 1 U 1 U NA 0.8 B NA NA
Zinc 0.4 J NA NA 5 NA 1.8 J 1.5 J NA 0.6 J NA NA

MISCELLANEOUS PARAMETERS mg/L mg/L mg/L
Hexavalent Chromium 0.01 U NA NA NA NA 0.01 U 0.01 U NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03MW01I 03MW01I 03MW01I 03MW01I-F 03MW01I 03MW01S 03MW01S-D 03MW01S 03MW01SI 03MW01SI 03MW01SI-L
Sample Date: 3/11/2008 10/17/2008 9/23/1991 9/23/1991 6/25/1997 3/11/2008 3/11/2008 10/16/2008 3/20/2008 10/17/2008 10/17/2008
Duplicate:

SEMIVOLATILES ug/L ug/L ug/L ug/L ug/L ug/L
1,2,4-Trichlorobenzene NA NA 10 U NA 10 U NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA 10 U NA 10 U NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA 10 U NA 10 U NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA 10 U NA 10 U NA NA NA NA NA NA
1,4-Dioxane 2.8 U NA NA NA NA 2.8 U 2.8 U NA 2.9 U NA NA
1,1'-Biphenyl NA NA NA NA NA NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) NA NA 10 U NA 10 U NA NA NA NA NA NA
2,4,5-Trichlorophenol NA NA 50 U NA 25 U NA NA NA NA NA NA
2,4,6-Trichlorophenol NA NA 10 U NA 10 U NA NA NA NA NA NA
2,4-Dichlorophenol NA NA 10 U NA 10 U NA NA NA NA NA NA
2,4-Dimethylphenol NA NA 10 U NA 10 U NA NA NA NA NA NA
2,4-Dinitrophenol NA NA 50 U NA 25 U NA NA NA NA NA NA
2,4-Dinitrotoluene NA NA 10 U NA 10 U NA NA NA NA NA NA
2,6-Dinitrotoluene NA NA 10 U NA 10 U NA NA NA NA NA NA
2-Chloronaphthalene NA NA 10 U NA 10 U NA NA NA NA NA NA
2-Chlorophenol NA NA 10 U NA 10 U NA NA NA NA NA NA
2-Methylnaphthalene NA NA 10 U NA 10 U NA NA NA NA NA NA
2-Methylphenol NA NA 10 U NA 10 U NA NA NA NA NA NA
2-Nitroaniline NA NA 50 U NA 25 U NA NA NA NA NA NA
2-Nitrophenol NA NA 10 U NA 10 U NA NA NA NA NA NA
3,3'-Dichlorobenzidine NA NA 20 U NA 10 U NA NA NA NA NA NA
3-Nitroaniline NA NA 50 U NA 25 U NA NA NA NA NA NA
4,6-Dinitro-2-methylphenol NA NA 50 U NA 25 U NA NA NA NA NA NA
4-Bromophenyl Phenyl Ether NA NA 10 U NA 10 U NA NA NA NA NA NA
4-Chloro-3-methylphenol NA NA 10 U NA 10 U NA NA NA NA NA NA
4-Chloroaniline NA NA 10 U NA 10 U NA NA NA NA NA NA
4-Chlorophenyl Phenyl Ether NA NA 10 U NA 10 U NA NA NA NA NA NA
4-Methylphenol NA NA 10 U NA 10 U NA NA NA NA NA NA
4-Nitroaniline NA NA 50 U NA 25 U NA NA NA NA NA NA
4-Nitrophenol NA NA 50 U NA 25 U NA NA NA NA NA NA
Acenaphthene NA NA 10 U NA 10 U NA NA NA NA NA NA
Acenaphthylene NA NA 10 U NA 10 U NA NA NA NA NA NA
Acetophenone NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA 10 U NA 10 U NA NA NA NA NA NA
Atrazine NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene NA NA 10 U NA 10 U NA NA NA NA NA NA
Benzaldehyde NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA 10 U NA 10 U NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA 10 U NA 10 U NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA 10 U NA 10 U NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA 10 U NA 10 U NA NA NA NA NA NA
Benzoic Acid NA NA 50 U NA NA NA NA NA NA NA NA
Benzyl Alcohol NA NA 10 U NA NA NA NA NA NA NA NA
Bis(2-chloroethoxy)methane NA NA 10 U NA 10 U NA NA NA NA NA NA
Bis(2-chloroethyl)ether NA NA 10 U NA 10 U NA NA NA NA NA NA
Bis(2-ethylhexyl)phthalate NA NA 4 J NA 10 U NA NA NA NA NA NA
Butylbenzylphthalate NA NA 10 U NA 10 U NA NA NA NA NA NA
Caprolactam NA NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA 10 U NA NA NA NA NA NA
Chrysene NA NA 10 U NA 10 U NA NA NA NA NA NA
Di-n-butylphthalate NA NA 10 U NA 10 U NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03MW01I 03MW01I 03MW01I 03MW01I-F 03MW01I 03MW01S 03MW01S-D 03MW01S 03MW01SI 03MW01SI 03MW01SI-L
Sample Date: 3/11/2008 10/17/2008 9/23/1991 9/23/1991 6/25/1997 3/11/2008 3/11/2008 10/16/2008 3/20/2008 10/17/2008 10/17/2008
Duplicate:

Di-n-octylphthalate NA NA 5 J NA 10 U NA NA NA NA NA NA
Dibenz(a,h)anthracene NA NA 10 U NA 10 U NA NA NA NA NA NA
Dibenzofuran NA NA 10 U NA 10 U NA NA NA NA NA NA
Diethylphthalate NA NA 10 U NA 10 U NA NA NA NA NA NA
Dimethylphthalate NA NA 10 U NA 10 U NA NA NA NA NA NA
Fluoranthene NA NA 10 U NA 10 U NA NA NA NA NA NA
Fluorene NA NA 10 U NA 10 U NA NA NA NA NA NA
Hexachlorobenzene NA NA 10 U NA 10 U NA NA NA NA NA NA
Hexachlorobutadiene NA NA 10 U NA 10 U NA NA NA NA NA NA
Hexachlorocyclopentadiene NA NA 10 U NA 10 U NA NA NA NA NA NA
Hexachloroethane NA NA 10 U NA 10 U NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA 10 U NA 10 U NA NA NA NA NA NA
Isophorone NA NA 10 U NA 10 U NA NA NA NA NA NA
N-Nitroso-di-n-propylamine NA NA 10 U NA 10 U NA NA NA NA NA NA
N-Nitrosodiphenylamine (1) NA NA 10 U NA 10 U NA NA NA NA NA NA
Naphthalene NA NA 10 U NA 10 U NA NA NA NA NA NA
Nitrobenzene NA NA 10 U NA 10 U NA NA NA NA NA NA
Pentachlorophenol NA NA 50 U NA 25 U NA NA NA NA NA NA
Phenanthrene NA NA 10 U NA 10 U NA NA NA NA NA NA
Phenol NA NA 10 U NA 10 U NA NA NA NA NA NA
Pyrene NA NA 10 U NA 10 U NA NA NA NA NA NA

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1-Trichloroethane 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichloroethane 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1,2-Trichlorotrifluoroethane 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethane 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1,1-Dichloroethene 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2,3-Trichlorobenzene 2 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U
1,2,4-Trichlorobenzene 2 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U
1,2-Dibromo-3-chloropropane 7 U 7 U NA NA NA 7 U 7 U 7 U 7 U 7 U 7 U
1,2-Dibromoethane 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichlorobenzene 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethane 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethene (cis) 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloroethene (Total) NA NA 5 U NA 10 U NA NA NA NA NA NA
1,2-Dichloroethene (trans) 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1,2-Dichloropropane 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1,3-Dichlorobenzene 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dichlorobenzene 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1,4-Dioxane NA 320 U NA NA NA NA NA 320 U NA 320 U 320 U
2-Butanone 10 UR 10 UR 10 U NA 10 U 10 UR 10 UR 10 UR 10 UR 10 UR 10 UR
2-Hexanone 5 U 5 U 10 U NA 10 U 5 U 5 U 5 U 5 U 5 U 5 U
4-Methyl-2-pentanone 5 U 5 U 10 U NA 10 U 5 U 5 U 5 U 5 U 5 U 5 U
Acetone 10 UR 10 U 10 U NA 10 U 10 UR 10 UR 10 U 10 UR 10 U 10 U
Benzene 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromochloromethane 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Bromodichloromethane 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromoform 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Bromomethane 1 U 1 U 10 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Disulfide 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Carbon Tetrachloride 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03MW01I 03MW01I 03MW01I 03MW01I-F 03MW01I 03MW01S 03MW01S-D 03MW01S 03MW01SI 03MW01SI 03MW01SI-L
Sample Date: 3/11/2008 10/17/2008 9/23/1991 9/23/1991 6/25/1997 3/11/2008 3/11/2008 10/16/2008 3/20/2008 10/17/2008 10/17/2008
Duplicate:

Chlorobenzene 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroethane 1 U 1 U 10 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloroform 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Chloromethane 1 U 1 U 10 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
cis-1,3-Dichloropropene 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Cyclohexane 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Dibromochloromethane 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Dichlorodifluoromethane 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Ethylbenzene 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Isopropylbenzene 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
M+p-xylenes 2 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U
Methyl Acetate 2 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U
Methyl Cyclohexane 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Methyl Tert-butyl Ether 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Methylene Chloride 1 U 1 U 1 B NA 14 B 1 U 1 U 1 U 1 U 1 U 1 U
O-xylene 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Styrene 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Tetrachloroethene 1 U 1 U 5 U NA 10 U 1.9 1.9 2.6 8.8 J 9.7 7.7
Toluene 1 U 1 U 6 NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
trans-1,3-Dichloropropene 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichloroethene 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Trichlorofluoromethane 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
Vinyl Acetate NA NA 10 U NA NA NA NA NA NA NA NA
Vinyl Chloride 1 U 1 U 10 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
Xylene (Total) NA NA 5 U NA 10 U NA NA NA NA NA NA

PESTICIDES/PCBS ug/L ug/L
4,4'-DDD NA NA 0.1 U NA 0.1 UJ NA NA NA NA NA NA
4,4'-DDE NA NA 0.1 U NA 0.1 UJ NA NA NA NA NA NA
4,4'-DDT NA NA 0.1 U NA 0.1 UJ NA NA NA NA NA NA
Aldrin NA NA 0.05 U NA 0.05 UJ NA NA NA NA NA NA
Alpha-BHC NA NA 0.05 U NA 0.05 UJ NA NA NA NA NA NA
Alpha-Chlordane NA NA 0.5 U NA 0.05 UJ NA NA NA NA NA NA
Beta-BHC NA NA 0.05 U NA 0.05 UJ NA NA NA NA NA NA
Delta-BHC NA NA 0.05 U NA 0.05 UJ NA NA NA NA NA NA
Dieldrin NA NA 0.1 U NA 0.1 UJ NA NA NA NA NA NA
Endosulfan I NA NA 0.05 U NA 0.05 UJ NA NA NA NA NA NA
Endosulfan II NA NA 0.1 U NA 0.1 UJ NA NA NA NA NA NA
Endosulfan Sulfate NA NA 0.1 U NA 0.1 UJ NA NA NA NA NA NA
Endrin NA NA 0.1 U NA 0.1 UJ NA NA NA NA NA NA
Endrin Aldehyde NA NA NA NA 0.1 UJ NA NA NA NA NA NA
Endrin Ketone NA NA 0.1 U NA 0.1 UJ NA NA NA NA NA NA
Gamma-BHC (Lindane) NA NA 0.05 U NA 0.05 UJ NA NA NA NA NA NA
Gamma-Chlordane NA NA 0.5 U NA 0.05 UJ NA NA NA NA NA NA
Heptachlor NA NA 0.05 U NA 0.05 UJ NA NA NA NA NA NA
Heptachlor Epoxide NA NA 0.05 U NA 0.05 UJ NA NA NA NA NA NA
Methoxychlor NA NA 0.5 U NA 0.5 UJ NA NA NA NA NA NA
Toxaphene NA NA 1 U NA 5 UJ NA NA NA NA NA NA
Aroclor-1016 NA NA 0.5 U NA 1 UJ NA NA NA NA NA NA
Aroclor-1221 NA NA 0.5 U NA 2 UJ NA NA NA NA NA NA
Aroclor-1232 NA NA 0.5 U NA 1 UJ NA NA NA NA NA NA
Aroclor-1242 NA NA 0.5 U NA 1 UJ NA NA NA NA NA NA
Aroclor-1248 NA NA 0.5 U NA 1 UJ NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03MW01I 03MW01I 03MW01I 03MW01I-F 03MW01I 03MW01S 03MW01S-D 03MW01S 03MW01SI 03MW01SI 03MW01SI-L
Sample Date: 3/11/2008 10/17/2008 9/23/1991 9/23/1991 6/25/1997 3/11/2008 3/11/2008 10/16/2008 3/20/2008 10/17/2008 10/17/2008
Duplicate:

Aroclor-1254 NA NA 1 U NA 1 UJ NA NA NA NA NA NA
Aroclor-1260 NA NA 1 U NA 1 UJ NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW01SI-L-D 03MW01SI 03MW01SI-F 03MW01S 03MW01S-D 03MW01S-F 03MW01S-F-D 03MW01S 03MW02I 03MW02I 03MW02I-L
10/17/2008 9/20/1991 9/20/1991 9/18/1991 9/18/1991 9/18/1991 9/18/1991 6/25/1997 3/18/2008 10/20/2008 10/20/2008

ug/L ug/L ug/L ug/L ug/L
NA 363 B NA 4000 6530 NA NA 126 B 80 U NA NA
NA 45 U NA 45 U 45 U NA NA 20 U 2 U NA NA
NA 2 UJ NA 2 U 2 U NA NA 1 UL 1 J NA NA
NA 263 NA 269 303 NA NA 154 268 NA NA
NA 3 B NA 3 B 3 B NA NA 1 U 1 U NA NA
NA 4 U NA 4 U 4 U NA NA 5 U 1 U NA NA
NA 12700 NA 8420 8120 NA NA 8540 21400 NA NA
NA 13 B NA 11 B 13 B NA NA 23.3 2 B NA NA
NA 10 U NA 10 U 10 U NA NA 5 U 6 U NA NA
NA 9 B NA 2 U 2 U NA NA 10 U 0.7 B NA NA
NA 10 U NA 16.7 U 10 U NA NA 5 U NA NA NA
NA 508 NA 5680 8880 NA NA 285 70 U NA NA
NA 1.6 NA 4.8 4.8 NA NA 1.3 B 2 U NA NA
NA 2380 NA 2480 2880 NA NA 1670 9550 NA NA
NA 37 NA 136 160 NA NA 8.8 K 1.8 J NA NA
NA 0.2 U NA 0.2 U 0.2 U NA NA 0.2 U 0.5 U NA NA
NA 14 B NA 12 U 12 U NA NA 22.1 1.4 J NA NA
NA 2140 U NA 2140 U 2790 NA NA 1500 U 660 NA NA
NA 4 UJ NA 20 U 4 U NA NA 5 U 6 U NA NA
NA 6 U NA 6 U 6 U NA NA 5 U 0.6 B NA NA
NA 9560 NA 11700 11800 NA NA 12400 7020 NA NA
NA 2 UJ NA 2 U 2 U NA NA 1 U 1 U NA NA
NA 4 U NA 8 B 12 NA NA 5 U 1.8 NA NA
NA 5 B NA 17 B 21 B NA NA 11.9 B 6 U NA NA

ug/L ug/L ug/L ug/L
NA NA 73 B NA NA 141 B 141 B NA 80 U NA NA
NA NA 45 U NA NA 47 45 U NA 0.4 B NA NA
NA NA 2 UJ NA NA 2 U 2 U NA 1.1 J NA NA
NA NA 255 NA NA 135 143 NA 245 NA NA
NA NA 4 B NA NA 3 B 3 B NA 1 U NA NA
NA NA 4 U NA NA 4 U 4 U NA 1 U NA NA
NA NA 12600 NA NA 7730 8050 NA 24100 NA NA
NA NA 7 U NA NA 7 U 7 B NA 2.3 NA NA
NA NA 10 U NA NA 10 U 10 U NA 5 U NA NA
NA NA 7 B NA NA 7 B 7 B NA 0.3 J NA NA
NA NA 45 B NA NA 54 43 NA 60 U NA NA
NA NA 1.6 NA NA 1 U 1 U NA 2 U NA NA
NA NA 2370 NA NA 1730 1760 NA 9740 NA NA
NA NA 5 B NA NA 18 19 NA 0.08 B NA NA
NA NA 0.2 U NA NA 0.2 U 0.2 U NA 0.5 U NA NA
NA NA 12 U NA NA 12 U 12 U NA 0.8 J NA NA
NA NA 2140 U NA NA 2140 U 2140 U NA 840 NA NA
NA NA 4 UJ NA NA 4 U 4 U NA 1 J NA NA
NA NA R NA NA 6 U 6 U NA 1 UR NA NA
NA NA 8410 NA NA 12400 12000 NA 8170 NA NA
NA NA 2 U NA NA 2 U 2 U NA 1 U NA NA
NA NA 4 U NA NA 4 U 4 U NA 1.7 NA NA
NA NA 11 NA NA 10 B 27 NA 6.5 NA NA

NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW01SI-L-D 03MW01SI 03MW01SI-F 03MW01S 03MW01S-D 03MW01S-F 03MW01S-F-D 03MW01S 03MW02I 03MW02I 03MW02I-L
10/17/2008 9/20/1991 9/20/1991 9/18/1991 9/18/1991 9/18/1991 9/18/1991 6/25/1997 3/18/2008 10/20/2008 10/20/2008

ug/L ug/L ug/L ug/L ug/L
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA 2.9 U NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 50 U NA 160 U 50 U NA NA 25 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 50 U NA 160 U 50 U NA NA 25 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 1 J NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 50 U NA 160 U 50 U NA NA 25 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 20 U NA 33 U 20 U NA NA 10 U NA NA NA
NA 50 U NA 160 U 50 U NA NA 25 U NA NA NA
NA 50 U NA 160 U 50 U NA NA 25 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 50 U NA 160 U 50 U NA NA 25 U NA NA NA
NA 50 U NA 160 U 50 U NA NA 25 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 50 U NA 160 U 50 U NA NA NA NA NA NA
NA 10 U NA 33 U 10 U NA NA NA NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW01SI-L-D 03MW01SI 03MW01SI-F 03MW01S 03MW01S-D 03MW01S-F 03MW01S-F-D 03MW01S 03MW02I 03MW02I 03MW02I-L
10/17/2008 9/20/1991 9/20/1991 9/18/1991 9/18/1991 9/18/1991 9/18/1991 6/25/1997 3/18/2008 10/20/2008 10/20/2008

NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 50 U NA 160 U 50 U NA NA 25 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA
NA 10 U NA 33 U 10 U NA NA 10 U NA NA NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
2 U NA NA NA NA NA NA NA 2 U 2 U 2 U
2 U NA NA NA NA NA NA NA 2 U 2 U 2 U
7 U NA NA NA NA NA NA NA 7 U 7 U 7 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U

NA 5 U NA 5 U 5 U NA NA 10 U NA NA NA
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U

320 U NA NA NA NA NA NA NA NA 320 U 320 U
10 UR 10 U NA 10 U 10 U NA NA 10 U 10 UR 10 UR 10 UR
5 U 10 U NA 10 U 10 U NA NA 10 U 5 U 5 U 5 U
5 U 10 U NA 10 U 10 U NA NA 10 U 5 U 5 U 5 U

10 U 10 U NA 10 U 10 U NA NA 10 U 10 UR 10 U 10 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 10 U NA 10 U 10 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 0.38 J 1 U 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW01SI-L-D 03MW01SI 03MW01SI-F 03MW01S 03MW01S-D 03MW01S-F 03MW01S-F-D 03MW01S 03MW02I 03MW02I 03MW02I-L
10/17/2008 9/20/1991 9/20/1991 9/18/1991 9/18/1991 9/18/1991 9/18/1991 6/25/1997 3/18/2008 10/20/2008 10/20/2008

1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 10 U NA 10 U 10 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 10 U NA 10 U 10 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
2 U NA NA NA NA NA NA NA 2 U 2 U 2 U
2 U NA NA NA NA NA NA NA 2 U 2 U 2 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U 5 U NA 4 B 3 B NA NA 14 B 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U

7.4 29 NA 15 15 NA NA 6 J 7.8 9.1 7.3
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U 5 U NA 5 U 5 U NA NA 10 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA 1 U 1 U 1 U

NA 10 U NA 10 U 10 U NA NA NA NA NA NA
1 U 10 U NA 10 U 10 U NA NA 10 U 1 U 1 U 1 U

NA 5 U NA 5 U 5 U NA NA 10 U NA NA NA

ug/L ug/L ug/L ug/L
NA 0.1 U NA 0.33 U 0.1 U NA NA 0.1 U NA NA NA
NA 0.1 U NA 0.33 U 0.1 U NA NA 0.1 U NA NA NA
NA 0.1 U NA 0.33 U 0.1 U NA NA 0.1 U NA NA NA
NA 0.05 U NA 0.17 U 0.05 U NA NA 0.05 U NA NA NA
NA 0.05 U NA 0.17 U 0.05 U NA NA 0.05 U NA NA NA
NA 0.5 U NA 1.7 U 0.5 U NA NA 0.05 U NA NA NA
NA 0.05 U NA 0.17 U 0.05 U NA NA 0.05 U NA NA NA
NA 0.05 U NA 0.17 U 0.05 U NA NA 0.05 U NA NA NA
NA 0.1 U NA 0.33 U 0.1 U NA NA 0.1 U NA NA NA
NA 0.05 U NA 0.17 U 0.05 U NA NA 0.05 U NA NA NA
NA 0.1 U NA 0.33 U 0.1 U NA NA 0.1 U NA NA NA
NA 0.1 U NA 0.33 U 0.1 U NA NA 0.1 U NA NA NA
NA 0.1 U NA 0.33 U 0.1 U NA NA 0.1 U NA NA NA
NA NA NA NA NA NA NA 0.1 U NA NA NA
NA 0.1 U NA 0.33 U 0.1 U NA NA 0.1 U NA NA NA
NA 0.05 U NA 0.17 U 0.05 U NA NA 0.05 U NA NA NA
NA 0.5 U NA 1.7 U 0.5 U NA NA 0.05 U NA NA NA
NA 0.05 U NA 0.17 U 0.05 U NA NA 0.05 U NA NA NA
NA 0.05 U NA 0.17 U 0.05 U NA NA 0.05 U NA NA NA
NA 0.5 U NA 1.7 U 0.5 U NA NA 0.5 U NA NA NA
NA 1 U NA 3.3 U 1 U NA NA 5 U NA NA NA
NA 0.5 U NA 1.7 U 0.5 U NA NA 1 U NA NA NA
NA 0.5 U NA 1.7 U 0.5 U NA NA 2 U NA NA NA
NA 0.5 U NA 1.7 U 0.5 U NA NA 1 U NA NA NA
NA 0.5 U NA 1.7 U 0.5 U NA NA 1 U NA NA NA
NA 0.5 U NA 1.7 U 0.5 U NA NA 1 U NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW01SI-L-D 03MW01SI 03MW01SI-F 03MW01S 03MW01S-D 03MW01S-F 03MW01S-F-D 03MW01S 03MW02I 03MW02I 03MW02I-L
10/17/2008 9/20/1991 9/20/1991 9/18/1991 9/18/1991 9/18/1991 9/18/1991 6/25/1997 3/18/2008 10/20/2008 10/20/2008

NA 1 U NA 3.3 U 1 U NA NA 1 U NA NA NA
NA 1 U NA 3.3 U 1 U NA NA 1 U NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW02I-L-D 03MW02I 03MW02S 03MW02S 03MW02SI 03MW02SI 03MW02SI 03MW02S 03MW02S-F 03MW02S 03MW03I 03MW03I
10/20/2008 7/7/1997 3/18/2008 10/16/2008 3/18/2008 10/17/2008 7/7/1997 9/18/1991 9/18/1991 6/26/1997 3/17/2008 10/21/2008

ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NA 50 U 80 U NA 80 U NA 50 U 214 B NA 50 U 80 U NA
NA 20 U 2 U NA 2 U NA 20 U 45 U NA 20 U 2 U NA
NA 1 U 6 U NA 0.4 J NA 1 U 2 U NA 1 U 1.4 J NA
NA 226 123 NA 347 NA 325 99 NA 111 209 NA
NA 1 U 1 U NA 1 U NA 1 U 3 B NA 1 U 1 U NA
NA 5 U 1 U NA 1 U NA 5 U 4 U NA 5 U 1 U NA
NA 21600 9590 NA 23700 NA 24200 6820 NA 9190 23700 NA
NA 5 U 1.9 B NA 2.1 B NA 5 U 7 U NA 5 U 1.2 B NA
NA 5 U 6 U NA 0.2 J NA 10.3 10 U NA 5 U 6 U NA
NA 10 U 0.3 B NA 0.3 B NA 10 U 6 B NA 10 U 6 U NA
NA 5 U NA NA NA NA 5 U 10 U NA 5 U NA NA
NA 228 J 70 U NA 30 J NA 108 J 328 NA 50 U 70 U NA
NA 1 U 2 U NA 2 U NA 1 U 1.4 NA 1 U 2 U NA
NA 9440 4060 NA 9150 NA 9150 2940 NA 3710 11400 NA
NA 14.6 2.5 J NA 1.6 J NA 5.4 15 NA 5 U 6 U NA
NA 0.2 U 0.5 U NA 0.5 U NA 0.2 U 0.2 U NA 0.2 U 0.5 U NA
NA 20 U 1.6 J NA 1.3 J NA 20 U 12 U NA 20 U 0.7 J NA
NA 1500 U 930 NA 640 NA 1500 U 2140 U NA 1500 U 1200 NA
NA 1 UL 6 U NA 6 U NA 5 U 4 U NA 5 U 1 J NA
NA 5 U 0.6 B NA 0.6 B NA 5 U 6 U NA 5 U 0.6 B NA
NA 7240 7580 NA 7600 NA 8140 6680 NA 7540 8180 NA
NA 1 U 1 U NA 1 U NA 1 U 2 U NA 1 U 1 U NA
NA 5 U 0.3 B NA 2.6 NA 5 U 4 U NA 5 U 1.8 NA
NA 5 U 2.7 J NA 2 J NA 5 8 B NA 5 U 6 U NA

ug/L ug/L ug/L ug/L
NA NA 80 U NA 80 U NA NA NA 137 B NA 80 U NA
NA NA 0.5 B NA 0.4 B NA NA NA 45 U NA 0.6 B NA
NA NA 5 U NA 0.4 J NA NA NA 2 U NA 1.5 J NA
NA NA 113 NA 313 NA NA NA 103 NA 197 NA
NA NA 1 U NA 1 U NA NA NA 3 B NA 1 U NA
NA NA 1 U NA 1 U NA NA NA 4 U NA 1 U NA
NA NA 10800 NA 26700 NA NA NA 7340 NA 26600 NA
NA NA 2.8 NA 2.4 NA NA NA 7 U NA 2.2 NA
NA NA 0.8 J NA 5 U NA NA NA 10 U NA 5 U NA
NA NA 0.4 J NA 5 U NA NA NA 6 B NA 5 U NA
NA NA 60 U NA 60 U NA NA NA 223 NA 60 U NA
NA NA 2 U NA 2 U NA NA NA 1 U NA 2 U NA
NA NA 4450 NA 9360 NA NA NA 3140 NA 11600 NA
NA NA 4.5 NA 4 U NA NA NA 3 B NA 4 U NA
NA NA 0.5 U NA 0.5 U NA NA NA 0.2 U NA 0.5 U NA
NA NA 1.3 J NA 0.7 J NA NA NA 12 U NA 0.3 J NA
NA NA 1070 NA 660 NA NA NA 2140 U NA 1360 NA
NA NA 0.6 J NA 1 J NA NA NA 4 U NA 2 J NA
NA NA 1 UR NA 1 UR NA NA NA 6 U NA 1 UR NA
NA NA 8740 NA 9130 NA NA NA 6840 NA 8080 NA
NA NA 1 U NA 1 U NA NA NA 2 U NA 1 U NA
NA NA 0.3 J NA 2.3 NA NA NA 4 U NA 1.9 NA
NA NA 5 U NA 5 U NA NA NA 19 B NA 5 U NA

mg/L
NA NA NA NA NA NA NA NA NA NA 0.01 U NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW02I-L-D 03MW02I 03MW02S 03MW02S 03MW02SI 03MW02SI 03MW02SI 03MW02S 03MW02S-F 03MW02S 03MW03I 03MW03I
10/20/2008 7/7/1997 3/18/2008 10/16/2008 3/18/2008 10/17/2008 7/7/1997 9/18/1991 9/18/1991 6/26/1997 3/17/2008 10/21/2008

ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA NA 2.9 U NA 2.9 U NA NA NA NA NA 2.8 U NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 25 U NA NA NA NA 25 U 50 U NA 25 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 25 U NA NA NA NA 25 U 50 U NA 25 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 25 U NA NA NA NA 25 U 50 U NA 25 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 20 U NA 10 U NA NA
NA 25 U NA NA NA NA 25 U 50 U NA 25 U NA NA
NA 25 U NA NA NA NA 25 U 50 U NA 25 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 25 U NA NA NA NA 25 U 50 U NA 25 U NA NA
NA 25 U NA NA NA NA 25 U 50 U NA 25 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA NA NA NA NA NA NA 50 U NA NA NA NA
NA NA NA NA NA NA NA 10 U NA NA NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA NA NA NA 10 U NA NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW02I-L-D 03MW02I 03MW02S 03MW02S 03MW02SI 03MW02SI 03MW02SI 03MW02S 03MW02S-F 03MW02S 03MW03I 03MW03I
10/20/2008 7/7/1997 3/18/2008 10/16/2008 3/18/2008 10/17/2008 7/7/1997 9/18/1991 9/18/1991 6/26/1997 3/17/2008 10/21/2008

NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 25 U NA NA NA NA 25 U 50 U NA 25 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA
NA 10 U NA NA NA NA 10 U 10 U NA 10 U NA NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
2 U NA 2 U 2 U 2 U 2 U NA NA NA NA 2 U 2
2 U NA 2 U 2 U 2 U 2 U NA NA NA NA 2 U 2
7 U NA 7 U 7 U 7 U 7 U NA NA NA NA 7 U 7
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1

NA 10 U NA NA NA NA 10 U 5 U NA 10 U NA NA
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1

320 U NA NA 320 U NA 320 U NA NA NA NA NA 320
10 UR 10 U 10 UR 10 UR 10 UR 10 UR 10 U 10 U NA 10 U 10 UR 10
5 U 10 U 5 U 5 U 5 U 5 U 10 U 10 U NA 10 U 5 U 5
5 U 10 U 5 U 5 U 5 U 5 U 10 U 10 U NA 10 U 5 U 5

10 U 10 U 10 UR 10 U 10 UR 10 U 10 U 10 U NA 10 U 10 UR 10
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 10 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW02I-L-D 03MW02I 03MW02S 03MW02S 03MW02SI 03MW02SI 03MW02SI 03MW02S 03MW02S-F 03MW02S 03MW03I 03MW03I
10/20/2008 7/7/1997 3/18/2008 10/16/2008 3/18/2008 10/17/2008 7/7/1997 9/18/1991 9/18/1991 6/26/1997 3/17/2008 10/21/2008

1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 10 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 10 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
2 U NA 2 U 2 U 2 U 2 U NA NA NA NA 2 U 2
2 U NA 2 U 2 U 2 U 2 U NA NA NA NA 2 U 2
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U 21 B 1 U 1 U 1 U 1 U 5 B 5 U NA 12 B 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1

7.6 8 J 1 U 1 U 3.3 3.3 6 J 5 U NA 10 U 6.9 10.4
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U 10 U 1 U 1 U 1 U 1 U 10 U 5 U NA 10 U 1 U 1
1 U NA 1 U 1 U 1 U 1 U NA NA NA NA 1 U 1

NA NA NA NA NA NA NA 10 U NA NA NA NA
1 U 10 U 1 U 1 U 1 U 1 U 10 U 10 U NA 10 U 1 U 1

NA 10 U NA NA NA NA 10 U 5 U NA 10 U NA NA

ug/L ug/L ug/L ug/L
NA 0.1 U NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA NA
NA 0.1 U NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA NA
NA 0.1 U NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.05 U NA 0.05 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.05 U NA 0.05 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.5 U NA 0.05 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.05 U NA 0.05 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.05 U NA 0.05 U NA NA
NA 0.1 U NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.05 U NA 0.05 U NA NA
NA 0.1 U NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA NA
NA 0.1 U NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA NA
NA 0.1 U NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA NA
NA 0.1 U NA NA NA NA 0.1 U NA NA 0.1 U NA NA
NA 0.1 U NA NA NA NA 0.1 U 0.1 U NA 0.1 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.05 U NA 0.05 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.5 U NA 0.05 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.05 U NA 0.05 U NA NA
NA 0.05 U NA NA NA NA 0.05 U 0.05 U NA 0.05 U NA NA
NA 0.5 U NA NA NA NA 0.5 U 0.5 U NA 0.5 U NA NA
NA 5 U NA NA NA NA 5 U 1 U NA 5 U NA NA
NA 1 U NA NA NA NA 1 U 0.5 U NA 1 U NA NA
NA 2 U NA NA NA NA 2 U 0.5 U NA 2 U NA NA
NA 1 U NA NA NA NA 1 U 0.5 U NA 1 U NA NA
NA 1 U NA NA NA NA 1 U 0.5 U NA 1 U NA NA
NA 1 U NA NA NA NA 1 U 0.5 U NA 1 U NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW02I-L-D 03MW02I 03MW02S 03MW02S 03MW02SI 03MW02SI 03MW02SI 03MW02S 03MW02S-F 03MW02S 03MW03I 03MW03I
10/20/2008 7/7/1997 3/18/2008 10/16/2008 3/18/2008 10/17/2008 7/7/1997 9/18/1991 9/18/1991 6/26/1997 3/17/2008 10/21/2008

NA 1 U NA NA NA NA 1 U 1 U NA 1 U NA NA
NA 1 U NA NA NA NA 1 U 1 U NA 1 U NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW03I1 03MW03I 03MW03I-D 03MW03I-F 03MW03I-F-D 03MW03I 03MW03I-D 03MW03S 03MW03S 03MW03S 03MW03S-D
4/11/2009 9/23/1991 9/23/1991 9/23/1991 9/23/1991 6/30/1997 6/30/1997 3/17/2008 10/20/2008 4/1/2009 4/1/2009

ug/L ug/L ug/L ug/L ug/L
NA 87 B 87 B NA NA 50 U 50 U 80 U NA NA NA
NA 45 U 45 U NA NA 20 U 20 U 2 U NA NA NA
NA 2.4 J 2.4 J NA NA 2.4 2.5 B 6 U NA NA NA
NA 175 177 NA NA 197 194 B 157 NA NA NA
NA 3 B 3 B NA NA 1 U 1 U 1 U NA NA NA
NA 4 U 4 U NA NA 5 U 5 U 1 U NA NA NA
NA 16900 177 NA NA 21000 20900 13800 NA NA NA
NA 14 B 7 U NA NA 5 U 5 U 2.4 B NA NA NA
NA 10 U 10 U NA NA 5 U 5 U 6 U NA NA NA
NA 6 B 6 B NA NA 10 U 10 U 1 B NA NA NA
NA 10 U 10 U NA NA 5 U 5 U NA NA NA NA
NA 80 B 43 B NA NA 50 U 50 U 40 J NA NA NA
NA 1 U 1 U NA NA 1 U 1 U 2 U NA NA NA
NA 10200 10500 NA NA 11400 11200 5580 NA NA NA
NA 2 1 NA NA 5 U 5 U 3.3 J NA NA NA
NA 0.2 U 0.2 U NA NA 0.2 U 0.2 U 0.5 U NA NA NA
NA 15 B 12 U NA NA 20 U 20 U 2.7 J NA NA NA
NA 2140 U 2140 U NA NA 1500 U 1500 U 1180 NA NA NA
NA 4 UL 4 UL NA NA 5 UL 5 UL 2 J NA NA NA
NA 6 U 6 U NA NA 5 U 5 U 0.6 B NA NA NA
NA 5930 6120 NA NA 6840 6700 11300 NA NA NA
NA 2 UJ 2 UJ NA NA 1 U 1 U 1 U NA NA NA
NA 4 U 4 U NA NA 5 U 5 U 0.3 B NA NA NA
NA 3 B 7 B NA NA 5 U 5 U 4.3 J NA NA NA

ug/L ug/L ug/L
NA NA NA 72 U 72 U NA NA 80 U NA NA NA
NA NA NA 45 U 45 U NA NA 0.6 B NA NA NA
NA NA NA 3.8 J 2.8 J NA NA 5 U NA NA NA
NA NA NA 184 175 NA NA 141 NA NA NA
NA NA NA 4 B 4 B NA NA 1 U NA NA NA
NA NA NA 4 B 4 U NA NA 1 U NA NA NA
NA NA NA 18400 17600 NA NA 15500 NA NA NA
NA NA NA 7 U 7 U NA NA 3.7 NA NA NA
NA NA NA 10 U 10 U NA NA 5 U NA NA NA
NA NA NA 6 B 7 B NA NA 1.1 J NA NA NA
NA NA NA 41 B 39 B NA NA 60 U NA NA NA
NA NA NA 1 U 1.6 NA NA 2 U NA NA NA
NA NA NA 11400 10600 NA NA 5870 NA NA NA
NA NA NA 2 B 1 B NA NA 3.3 J NA NA NA
NA NA NA 0.2 U 0.2 U NA NA 0.5 U NA NA NA
NA NA NA 12 U 12 U NA NA 2.2 J NA NA NA
NA NA NA 2140 U 2140 U NA NA 1390 NA NA NA
NA NA NA 4 UJ 4 UJ NA NA 3 J NA NA NA
NA NA NA R R NA NA 1 UR NA NA NA
NA NA NA 5560 5460 NA NA 11600 NA NA NA
NA NA NA 2 U 2 U NA NA 1 U NA NA NA
NA NA NA 4 U 4 U NA NA 0.5 J NA NA NA
NA NA NA 10 5 NA NA 1.1 J NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW03I1 03MW03I 03MW03I-D 03MW03I-F 03MW03I-F-D 03MW03I 03MW03I-D 03MW03S 03MW03S 03MW03S 03MW03S-D
4/11/2009 9/23/1991 9/23/1991 9/23/1991 9/23/1991 6/30/1997 6/30/1997 3/17/2008 10/20/2008 4/1/2009 4/1/2009

ug/L ug/L ug/L ug/L ug/L
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA NA NA NA NA NA NA 2.8 U NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 50 U 50 U NA NA 25 U 25 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 50 U 50 U NA NA 25 U 25 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 50 U 50 U NA NA 25 U 25 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 20 U 20 U NA NA 10 U 10 U NA NA NA NA
NA 50 U 50 U NA NA 25 U 25 U NA NA NA NA
NA 50 U 50 U NA NA 25 U 25 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 50 U 50 U NA NA 25 U 25 U NA NA NA NA
NA 50 U 50 U NA NA 25 U 25 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 50 U 50 U NA NA NA NA NA NA NA NA
NA 10 U 10 U NA NA NA NA NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW03I1 03MW03I 03MW03I-D 03MW03I-F 03MW03I-F-D 03MW03I 03MW03I-D 03MW03S 03MW03S 03MW03S 03MW03S-D
4/11/2009 9/23/1991 9/23/1991 9/23/1991 9/23/1991 6/30/1997 6/30/1997 3/17/2008 10/20/2008 4/1/2009 4/1/2009

NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 50 U 50 U NA NA 25 U 25 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA
NA 10 U 10 U NA NA 10 U 10 U NA NA NA NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 2 U NA NA NA NA NA NA 2 U 2 U 2 U 2 U
U 2 U NA NA NA NA NA NA 2 U 2 U 2 U 2 U
U 7 U NA NA NA NA NA NA 7 U 7 U 7 U 7 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U

NA 5 U 5 U NA NA 10 U 10 U NA NA NA NA
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U NA NA NA NA NA NA NA NA 320 U NA NA
UR 10 UR 10 U 10 U NA NA 10 U 10 U 10 UR 10 UR 10 UR 10 UR
U 5 U 10 U 10 U NA NA 10 U 10 U 5 U 5 U 5 U 5 U
U 5 U 10 U 10 U NA NA 10 U 10 U 5 U 5 U 5 U 5 U
U 10 UR 10 U 10 U NA NA 10 U 10 U 10 UR 10 U 10 UR 10 UR
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 10 U 10 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW03I1 03MW03I 03MW03I-D 03MW03I-F 03MW03I-F-D 03MW03I 03MW03I-D 03MW03S 03MW03S 03MW03S 03MW03S-D
4/11/2009 9/23/1991 9/23/1991 9/23/1991 9/23/1991 6/30/1997 6/30/1997 3/17/2008 10/20/2008 4/1/2009 4/1/2009

U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 10 U 10 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 10 U 10 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 2 U NA NA NA NA NA NA 2 U 2 U 2 U 2 U
U 2 U NA NA NA NA NA NA 2 U 2 U 2 U 2 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 0.63 J 0.42 J
U 1 U 5 U 5 U NA NA 4 B 10 UJ 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U

4.3 5 5 NA NA 6 J 6 J 2.5 2.6 3 3.2
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U 5 U 5 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U
U 1 U NA NA NA NA NA NA 1 U 1 U 1 U 1 U

NA 10 U 10 U NA NA NA NA NA NA NA NA
U 1 U 10 U 10 U NA NA 10 U 10 U 1 U 1 U 1 U 1 U

NA 5 U 5 U NA NA 10 U 10 U NA NA NA NA

ug/L ug/L ug/L ug/L
NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA
NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA
NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA
NA 0.05 U 0.05 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.05 U 0.05 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.5 U 0.5 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.05 U 0.05 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.05 U 0.05 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA
NA 0.05 U 0.05 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA
NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA
NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA
NA NA NA NA NA 0.1 U 0.1 U NA NA NA NA
NA 0.1 U 0.1 U NA NA 0.1 U 0.1 U NA NA NA NA
NA 0.05 U 0.05 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.5 U 0.5 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.05 U 0.05 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.05 U 0.05 U NA NA 0.05 U 0.05 U NA NA NA NA
NA 0.5 U 0.5 U NA NA 0.5 U 0.5 U NA NA NA NA
NA 1 U 1 U NA NA 5 U 5 U NA NA NA NA
NA 0.5 U 0.5 U NA NA 1 U 1 U NA NA NA NA
NA 0.5 U 0.5 U NA NA 2 U 2 U NA NA NA NA
NA 0.5 U 0.5 U NA NA 1 U 1 U NA NA NA NA
NA 0.5 U 0.5 U NA NA 1 U 1 U NA NA NA NA
NA 0.5 U 0.5 U NA NA 1 U 1 U NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW03I1 03MW03I 03MW03I-D 03MW03I-F 03MW03I-F-D 03MW03I 03MW03I-D 03MW03S 03MW03S 03MW03S 03MW03S-D
4/11/2009 9/23/1991 9/23/1991 9/23/1991 9/23/1991 6/30/1997 6/30/1997 3/17/2008 10/20/2008 4/1/2009 4/1/2009

NA 1 U 1 U NA NA 1 U 1 U NA NA NA NA
NA 1 U 1 U NA NA 1 U 1 U NA NA NA NA

DATA_SUM_GW_DATA 123010.xlsx 20 of 61



DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW03S-L 03MW03SI 03MW03SI-D 03MW03SI 03MW03SI 03MW03SI 03MW03SI-F 03MW03SI 03MW03S 03MW03S-F 03MW03S
10/20/2008 3/17/2008 3/17/2008 10/21/2008 4/1/2009 9/20/1991 9/20/1991 6/25/1997 9/18/1991 9/18/1991 6/25/1997

ug/L ug/L ug/L ug/L ug/L ug/L
NA 80 U 80 U NA NA 72 UJ NA 75.4 B 214 B NA 50.4 B
NA 2 U 0.08 J NA NA 45 U NA 20 U 45 U NA 20 U
NA 6 U 0.5 J NA NA 2 UJ NA 1 U 2 U NA 1 U
NA 353 362 NA NA 250 NA 294 154 NA 147
NA 1 U 1 U NA NA 3 B NA 1 U 3 B NA 1 U
NA 1 U 1 U NA NA 4 NA 5 U 4 U NA 5 U
NA 25900 25600 NA NA 19500 NA 22600 15100 NA 14700
NA 1.8 B 1.4 B NA NA 7 U NA 5 U 8 B NA 5 U
NA 6 U 6 U NA NA 10 U NA 5 U 10 U NA 5 U
NA 6 U 6 U NA NA 9 B NA 10 U 7 B NA 10 U
NA NA NA NA NA 10 U NA 5 U 10 U NA 5 U
NA 70 U 70 U NA NA 43 B NA 50 U 243 NA 50 U
NA 2 U 2 U NA NA 1 U NA 13 B 1 U NA 14.4 B
NA 9960 9860 NA NA 7710 NA 8370 4570 NA 4950
NA 6 U 6 U NA NA 1 NA 5 U 10 B NA 5 U
NA 0.03 J 0.5 U NA NA 0.2 U NA 0.2 U 0.2 U NA 0.2 U
NA 0.9 J 0.8 J NA NA 12 U NA 20 U 12 U NA 20 U
NA 670 670 NA NA 2140 U NA 1500 U 2140 U NA 1500 U
NA 2 J 2 J NA NA 20 UJ NA 5 UL 4 U NA 5 U
NA 0.6 B 0.7 B NA NA 6 U NA 5 U 6 U NA 5 U
NA 9300 9470 NA NA 6420 NA 7840 7700 NA 7320
NA 1 U 1 U NA NA 2 UJ NA 1 U 2 U NA 1 U
NA 1.5 1.5 NA NA 4 U NA 5 U 4 U NA 5 U
NA 6 U 6 U NA NA 5 B NA 5 U 8 B NA 12 B

ug/L ug/L ug/L ug/L
NA 80 U 80 U NA NA NA 72 B NA NA 128 B NA
NA 1.6 B 0.8 B NA NA NA 45 U NA NA 45 U NA
NA 0.5 J 0.4 J NA NA NA 2 UJ NA NA 2 U NA
NA 344 351 NA NA NA 263 NA NA 145 NA
NA 1 U 1 U NA NA NA 4 B NA NA 3 B NA
NA 1 U 1 U NA NA NA 4 U NA NA 4 U NA
NA 28300 29000 NA NA NA 20000 NA NA 14400 NA
NA 2.7 2.6 NA NA NA 7 U NA NA 7 U NA
NA 5 U 5 U NA NA NA 10 U NA NA 10 U NA
NA 5 U 5 U NA NA NA 6 B NA NA 7 B NA
NA 60 U 60 U NA NA NA 48 B NA NA 42 B NA
NA 2 U 2 U NA NA NA 1.1 U NA NA 1 U NA
NA 10200 10100 NA NA NA 7800 NA NA 4340 NA
NA 4 U 4 U NA NA NA 1 B NA NA 2 B NA
NA 0.5 U 0.5 U NA NA NA 0.2 U NA NA 0.2 U NA
NA 0.7 J 0.5 J NA NA NA 12 U NA NA 12 U NA
NA 770 760 NA NA NA 2140 U NA NA 2140 U NA
NA 2 J 2 J NA NA NA 4 UJ NA NA 4 U NA
NA 1 UR 1 UR NA NA NA R NA NA 6 U NA
NA 9770 9900 NA NA NA 6090 NA NA 7270 NA
NA 1 U 1 U NA NA NA 2 U NA NA 2 U NA
NA 1.7 1.7 NA NA NA 4 U NA NA 4 U NA
NA 5 U 5 U NA NA NA 14 NA NA 11 B NA

NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW03S-L 03MW03SI 03MW03SI-D 03MW03SI 03MW03SI 03MW03SI 03MW03SI-F 03MW03SI 03MW03S 03MW03S-F 03MW03S
10/20/2008 3/17/2008 3/17/2008 10/21/2008 4/1/2009 9/20/1991 9/20/1991 6/25/1997 9/18/1991 9/18/1991 6/25/1997

ug/L ug/L ug/L ug/L ug/L ug/L
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA 2.9 U 2.9 UJ NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 50 U NA 25 U 50 U NA 25 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 50 U NA 25 U 50 U NA 25 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 50 U NA 25 U 50 U NA 25 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 20 U NA 10 U 20 U NA 10 U
NA NA NA NA NA 50 U NA 25 U 50 U NA 25 U
NA NA NA NA NA 50 U NA 25 U 50 U NA 25 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 50 U NA 25 U 50 U NA 25 U
NA NA NA NA NA 50 U NA 25 U 50 U NA 25 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 50 U NA NA 50 U NA NA
NA NA NA NA NA 10 U NA NA 10 U NA NA
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 1 J NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA 10 U NA NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW03S-L 03MW03SI 03MW03SI-D 03MW03SI 03MW03SI 03MW03SI 03MW03SI-F 03MW03SI 03MW03S 03MW03S-F 03MW03S
10/20/2008 3/17/2008 3/17/2008 10/21/2008 4/1/2009 9/20/1991 9/20/1991 6/25/1997 9/18/1991 9/18/1991 6/25/1997

NA NA NA NA NA 2 J NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 50 U NA 25 U 50 U NA 25 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U
NA NA NA NA NA 10 U NA 10 U 10 U NA 10 U

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
2 U 2 U 2 U 2 U 2 U NA NA NA NA NA NA
2 U 2 U 2 U 2 U 2 U NA NA NA NA NA NA
7 U 7 U 7 U 7 U 7 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA

NA NA NA NA NA 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA

320 U NA NA 320 U NA NA NA NA NA NA NA
10 UR 10 UR 10 UR 10 UR 10 UR 10 U NA 10 U 10 U NA 10 U
5 U 5 U 5 U 5 U 5 U 10 U NA 10 U 10 U NA 10 U
5 U 5 U 5 U 5 U 5 U 10 U NA 10 U 10 U NA 10 U

10 U 10 UR 10 UR 10 U 10 UR 10 U NA 10 U 10 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 10 U NA 10 U 10 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U

DATA_SUM_GW_DATA 123010.xlsx 23 of 61



DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW03S-L 03MW03SI 03MW03SI-D 03MW03SI 03MW03SI 03MW03SI 03MW03SI-F 03MW03SI 03MW03S 03MW03S-F 03MW03S
10/20/2008 3/17/2008 3/17/2008 10/21/2008 4/1/2009 9/20/1991 9/20/1991 6/25/1997 9/18/1991 9/18/1991 6/25/1997

1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 10 U NA 10 U 10 U NA 10 U
1 U 1 U 1 U 0.57 J 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 10 U NA 10 U 10 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
2 U 2 U 2 U 2 U 2 U NA NA NA NA NA NA
2 U 2 U 2 U 2 U 2 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 5 U NA 13 B 3 B NA 15 B
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U

2.1 12 11.7 12.4 10.8 35 NA 18 8 NA 5 J
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U 5 U NA 10 U 5 U NA 10 U
1 U 1 U 1 U 1 U 1 U NA NA NA NA NA NA

NA NA NA NA NA 10 U NA NA 10 U NA NA
1 U 1 U 1 U 1 U 1 U 10 U NA 10 U 10 U NA 10 U

NA NA NA NA NA 5 U NA 10 U 5 U NA 10 U

ug/L ug/L ug/L ug/L
NA NA NA NA NA 0.1 U NA 0.1 U 0.1 U NA 0.1 U
NA NA NA NA NA 0.1 U NA 0.1 U 0.1 U NA 0.1 U
NA NA NA NA NA 0.1 U NA 0.1 U 0.1 U NA 0.1 U
NA NA NA NA NA 0.05 U NA 0.05 U 0.05 U NA 0.05 U
NA NA NA NA NA 0.05 U NA 0.05 U 0.05 U NA 0.05 U
NA NA NA NA NA 0.5 U NA 0.05 U 0.5 U NA 0.05 U
NA NA NA NA NA 0.05 U NA 0.05 U 0.05 U NA 0.05 U
NA NA NA NA NA 0.05 U NA 0.05 U 0.05 U NA 0.05 U
NA NA NA NA NA 0.1 U NA 0.1 U 0.1 U NA 0.1 U
NA NA NA NA NA 0.05 U NA 0.05 U 0.05 U NA 0.05 U
NA NA NA NA NA 0.1 U NA 0.1 U 0.1 U NA 0.1 U
NA NA NA NA NA 0.1 U NA 0.1 U 0.1 U NA 0.1 U
NA NA NA NA NA 0.1 U NA 0.1 U 0.1 U NA 0.1 U
NA NA NA NA NA NA NA 0.1 U NA NA 0.1 U
NA NA NA NA NA 0.1 U NA 0.1 U 0.1 U NA 0.1 U
NA NA NA NA NA 0.05 U NA 0.05 U 0.05 U NA 0.05 U
NA NA NA NA NA 0.5 U NA 0.05 U 0.5 U NA 0.05 U
NA NA NA NA NA 0.05 U NA 0.05 U 0.05 U NA 0.05 U
NA NA NA NA NA 0.05 U NA 0.05 U 0.05 U NA 0.05 U
NA NA NA NA NA 0.5 U NA 0.5 U 0.5 U NA 0.5 U
NA NA NA NA NA 1 U NA 5 U 1 U NA 5 U
NA NA NA NA NA 0.5 U NA 1 U 0.5 U NA 1 U
NA NA NA NA NA 0.5 U NA 2 U 0.5 U NA 2 U
NA NA NA NA NA 0.5 U NA 1 U 0.5 U NA 1 U
NA NA NA NA NA 0.5 U NA 1 U 0.5 U NA 1 U
NA NA NA NA NA 0.5 U NA 1 U 0.5 U NA 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW03S-L 03MW03SI 03MW03SI-D 03MW03SI 03MW03SI 03MW03SI 03MW03SI-F 03MW03SI 03MW03S 03MW03S-F 03MW03S
10/20/2008 3/17/2008 3/17/2008 10/21/2008 4/1/2009 9/20/1991 9/20/1991 6/25/1997 9/18/1991 9/18/1991 6/25/1997

NA NA NA NA NA 1 U NA 1 U 1 U NA 1 U
NA NA NA NA NA 1 U NA 1 U 1 U NA 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW04I 03MW04I 03MW04I 03MW04I 03MW04I-F 03MW04I 03MW04S 03MW04S 03MW04S 03MW04SI 03MW04SI 03MW04SI
3/14/2008 10/14/2008 4/2/2009 9/20/1991 9/20/1991 6/30/1997 3/14/2008 10/16/2008 4/2/2009 3/14/2008 10/14/2008 4/2/2009

ug/L ug/L ug/L ug/L ug/L
80 U NA NA 87 B NA 50 U 80 U NA NA 80 U NA NA
0.7 J NA NA 45 U NA 20 U 0.2 J NA NA 0.6 J NA NA
0.6 J NA NA 2 UJ NA 1 U 6 U NA NA 0.6 J NA NA
455 NA NA 405 NA 395 434 NA NA 487 NA NA

1 U NA NA 3 B NA 1 U 1 U NA NA 1 U NA NA
1 U NA NA 4 U NA 5 U 1 U NA NA 1 U NA NA

31900 NA NA 24000 NA 25600 36500 NA NA 37200 NA NA
1 J NA NA 7 U NA 5 U 5.4 B NA NA 0.9 J NA NA
6 U NA NA 10 U NA 5 U 6 U NA NA 6 U NA NA

0.08 J NA NA 6 B NA 10 U 1.3 B NA NA 0.1 J NA NA
NA NA NA 10 U NA 5 U NA NA NA NA NA NA
40 J NA NA 35 B NA 50 U 70 U NA NA 20 J NA NA
2 U NA NA 1 U NA 1 U 2 U NA NA 2 U NA NA

8260 NA NA 6440 NA 6220 13200 NA NA 9650 NA NA
6 U NA NA 1 NA 5 U 1 J NA NA 6 U NA NA

0.5 U NA NA 0.2 U NA 0.2 U 0.5 U NA NA 0.5 U NA NA
1.8 J NA NA 12 U NA 20 U 4.2 J NA NA 2.6 J NA NA
680 NA NA 2140 U NA 1500 U 840 NA NA 880 NA NA

3 J NA NA 20 UJ NA 5 UL 1 J NA NA 3 J NA NA
1 U NA NA 6 U NA 5 U 0.7 B NA NA 1 U NA NA

13300 NA NA 8900 NA 11100 12100 NA NA 17600 NA NA
1 U NA NA 2 UJ NA 1 U 1 U NA NA 1 U NA NA
1 U NA NA 4 U NA 5 U 0.8 B NA NA 1 U NA NA

6.2 NA NA 3 B NA 5 U 6 U NA NA 1.9 J NA NA

ug/L ug/L ug/L ug/L
80 UL NA NA NA 72 U NA 80 U NA NA 80 UL NA NA
2 U NA NA NA 45 U NA 0.4 B NA NA 2 U NA NA
3 U NA NA NA 2 U NA 0.3 J NA NA 3 U NA NA

461 NA NA NA 431 NA 411 NA NA 496 NA NA
1 U NA NA NA 4 B NA 1 U NA NA 1 U NA NA
1 U NA NA NA 4 U NA 1 U NA NA 1 U NA NA

35700 NA NA NA 25200 NA 39900 NA NA 42400 NA NA
1.5 J NA NA NA 7 U NA 3.6 NA NA 2.5 NA NA
0.1 J NA NA NA 10 U NA 5 U NA NA 0.2 J NA NA

5 U NA NA NA 7 B NA 5 U NA NA 5 U NA NA
60 U NA NA NA 50 B NA 60 U NA NA 60 U NA NA
2 U NA NA NA 1 U NA 2 U NA NA 2 U NA NA

8570 L NA NA NA 6630 NA 13600 NA NA 10100 NA NA
4 U NA NA NA 2 B NA 4 U NA NA 0.06 J NA NA

0.09 J NA NA NA 0.2 U NA 0.5 U NA NA 0.09 J NA NA
5 U NA NA NA 12 U NA 1.2 J NA NA 0.9 J NA NA

870 NA NA NA 2140 U NA 960 NA NA 1020 NA NA
2 J NA NA NA 4 UJ NA 2 J NA NA 2 J NA NA
1 U NA NA NA R NA 1 UR NA NA 1 U NA NA

13600 NA NA NA 8170 NA 13000 NA NA 18500 NA NA
1 U NA NA NA 2 U NA 1 U NA NA 1 U NA NA

1.2 NA NA NA 4 U NA 1.1 NA NA 1.3 NA NA
5 U NA NA NA 6 NA 5 U NA NA 5 U NA NA

NA NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW04I 03MW04I 03MW04I 03MW04I 03MW04I-F 03MW04I 03MW04S 03MW04S 03MW04S 03MW04SI 03MW04SI 03MW04SI
3/14/2008 10/14/2008 4/2/2009 9/20/1991 9/20/1991 6/30/1997 3/14/2008 10/16/2008 4/2/2009 3/14/2008 10/14/2008 4/2/2009

ug/L ug/L ug/L ug/L ug/L
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
2.9 U NA NA NA NA NA 2.9 U NA NA 2.8 U NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 50 U NA 25 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 50 U NA 25 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 50 U NA 25 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 20 U NA 10 U NA NA NA NA NA NA
NA NA NA 50 U NA 25 U NA NA NA NA NA NA
NA NA NA 50 U NA 25 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 50 U NA 25 U NA NA NA NA NA NA
NA NA NA 50 U NA 25 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 50 U NA NA NA NA NA NA NA NA
NA NA NA 10 U NA NA NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 1 J NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW04I 03MW04I 03MW04I 03MW04I 03MW04I-F 03MW04I 03MW04S 03MW04S 03MW04S 03MW04SI 03MW04SI 03MW04SI
3/14/2008 10/14/2008 4/2/2009 9/20/1991 9/20/1991 6/30/1997 3/14/2008 10/16/2008 4/2/2009 3/14/2008 10/14/2008 4/2/2009

NA NA NA 2 J NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 50 U NA 25 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA
NA NA NA 10 U NA 10 U NA NA NA NA NA NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U
7 U 7 U 7 U NA NA NA 7 U 7 U 7 U 7 U 7 U 7 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA 5 U NA 10 U NA NA NA NA NA NA
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U

NA 320 U NA NA NA NA NA 320 U NA NA 320 U NA
10 UR 10 U 10 UR 10 U NA 10 U 10 UR 10 UR 10 UR 10 UR 10 U 10 UR
5 U 5 U 5 U 10 U NA 10 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 10 U NA 10 U 5 U 5 U 5 U 5 U 5 U 5 U

10 UR 10 U 10 UR 10 U NA 10 U 10 UR 10 U 10 UR 10 UR 10 U 10 UR
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1.1 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 0.87 J 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 10 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW04I 03MW04I 03MW04I 03MW04I 03MW04I-F 03MW04I 03MW04S 03MW04S 03MW04S 03MW04SI 03MW04SI 03MW04SI
3/14/2008 10/14/2008 4/2/2009 9/20/1991 9/20/1991 6/30/1997 3/14/2008 10/16/2008 4/2/2009 3/14/2008 10/14/2008 4/2/2009

1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 10 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 0.4 J 1.6 1 U 0.22 J 1.6 1 U
1 U 1 U 1 U 10 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1.5 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U
2 U 2 U 2 U NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 0.26 J 1 U 1 U
1 U 1 U 1 U 5 U NA 10 UJ 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U

0.45 J 1 U 0.41 J 5 U NA 10 U 4.5 2.7 3.1 4.6 3.9 5.7
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 5 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U NA NA NA 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA 10 U NA NA NA NA NA NA NA NA
1 U 1 U 1 U 10 U NA 10 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA 5 U NA 10 U NA NA NA NA NA NA

ug/L ug/L
NA NA NA 0.1 U NA 0.1 U NA NA NA NA NA NA
NA NA NA 0.1 U NA 0.1 U NA NA NA NA NA NA
NA NA NA 0.1 U NA 0.1 U NA NA NA NA NA NA
NA NA NA 0.05 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.05 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.5 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.05 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.05 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.1 U NA 0.1 U NA NA NA NA NA NA
NA NA NA 0.05 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.1 U NA 0.1 U NA NA NA NA NA NA
NA NA NA 0.1 U NA 0.1 U NA NA NA NA NA NA
NA NA NA 0.1 U NA 0.1 U NA NA NA NA NA NA
NA NA NA NA NA 0.1 U NA NA NA NA NA NA
NA NA NA 0.1 U NA 0.1 U NA NA NA NA NA NA
NA NA NA 0.05 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.5 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.05 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.05 U NA 0.05 U NA NA NA NA NA NA
NA NA NA 0.5 U NA 0.5 U NA NA NA NA NA NA
NA NA NA 1 U NA 5 U NA NA NA NA NA NA
NA NA NA 0.5 U NA 1 U NA NA NA NA NA NA
NA NA NA 0.5 U NA 2 U NA NA NA NA NA NA
NA NA NA 0.5 U NA 1 U NA NA NA NA NA NA
NA NA NA 0.5 U NA 1 U NA NA NA NA NA NA
NA NA NA 0.5 U NA 1 U NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW04I 03MW04I 03MW04I 03MW04I 03MW04I-F 03MW04I 03MW04S 03MW04S 03MW04S 03MW04SI 03MW04SI 03MW04SI
3/14/2008 10/14/2008 4/2/2009 9/20/1991 9/20/1991 6/30/1997 3/14/2008 10/16/2008 4/2/2009 3/14/2008 10/14/2008 4/2/2009

NA NA NA 1 U NA 1 U NA NA NA NA NA NA
NA NA NA 1 U NA 1 U NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW04SI-L 03MW04SI 03MW04SI-F 03MW04SI 03MW04SI-D 03MW04S 03MW04S-F 03MW04S 03MW05I 03MW05I 03MW05I 03MW05S
10/14/2008 9/20/1991 9/20/1991 6/25/1997 6/25/1997 9/18/1991 9/18/1991 6/25/1997 3/11/2008 10/16/2008 6/18/1997 3/12/2008

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NA 379 B NA 91.9 B 50 U 551 B NA 67.1 B 80 U NA 1040 80
NA 45 U NA 20 U 20 U 45 U NA 20 U 0.8 J NA 20 UL 0.7
NA 2 UJ NA 1 U 1 U 2 U NA 1 U 0.5 J NA 1 UL 6
NA 326 NA 369 364 306 NA 322 209 NA 480 55
NA 3 B NA 1 U 1 U 3 B NA 1 U 1 U NA 1 U 1
NA 4 U NA 5 U 5 U 4 U NA 5 U 1 U NA 5 U 1
NA 18800 NA 24400 23900 22900 NA 26300 12000 NA 12000 9690
NA 12 B NA 5 U 5 U 7 U NA 5 U 7.6 NA 53.3 2.7
NA 10 U NA 5 U 5 U 10 U NA 5 U 4 J NA 5 U 6
NA 9 B NA 10 U 10 U 7 B NA 10 U 1 J NA 10 U 6
NA 10 U NA 5 U 5 U 10 U NA 5 U NA NA 5 U NA
NA 757 NA 50 U 50 U 562 NA 59.6 130 K NA 1860 40
NA 1.7 NA 4.2 B 1 U 1 U NA 1 U 2 U NA 4.7 B 2
NA 5330 NA 6150 6020 8460 NA 9040 3160 NA 3430 3240
NA 226 NA 5 U 5 U 50 NA 5.1 K 2.8 J NA 138 1.7
NA 0.2 U NA 0.2 U 0.2 U 0.2 U NA 0.2 U 0.5 U NA 0.2 U 0.5
NA 15 B NA 20 U 20 U 12 U NA 20 U 5.7 J NA 44.4 1.8
NA 2140 U NA 1500 U 1500 U 2140 U NA 1500 U 790 NA 1500 U 800
NA 20 UJ NA 5 UL 5 U 20 U NA 5 UL 2 J NA 5 U 3
NA 6 U NA 5 U 5 U 6 U NA 5 U 0.06 J NA 5 U 1
NA 9880 NA 12100 11900 7780 NA 9230 9320 NA 9760 11500
NA 2 UJ NA 1 U 1 U 2 U NA 1 U 1 U NA 1 U 1
NA 4 U NA 5 U 5 U 5 B NA 5 U 1 U NA 5 U 1
NA 9 B NA 5 U 5 U 8 B NA 5 U 6 U NA 37.1 2.8

ug/L ug/L ug/L ug/L
NA NA 72 B NA NA NA 105 B NA 80 U NA NA 5
NA NA 45 U NA NA NA 45 U NA 2 U NA NA 2
NA NA 2 UJ NA NA NA 2 U NA 3 U NA NA 3
NA NA 358 NA NA NA 334 NA 201 NA NA 54.8
NA NA 4 B NA NA NA 3 B NA 1 U NA NA 1
NA NA 4 U NA NA NA 4 U NA 1 U NA NA 1
NA NA 22000 NA NA NA 26100 NA 12800 NA NA 11100
NA NA 7 U NA NA NA 7 U NA 3.9 NA NA 4.9
NA NA 10 U NA NA NA 10 U NA 2.5 J NA NA 0.5
NA NA 6 B NA NA NA 6 B NA 5 U NA NA 5
NA NA 54 B NA NA NA 38 B NA 60 U NA NA 9
NA NA 1 U NA NA NA 1 U NA 2 U NA NA 2
NA NA 6080 NA NA NA 9620 NA 3240 L NA NA 3720
NA NA 2 B NA NA NA 1 B NA 4 U NA NA 2.4
NA NA 0.2 U NA NA NA 0.2 U NA 0.1 J NA NA 0.09
NA NA 12 U NA NA NA 12 U NA 3.6 J NA NA 2.2
NA NA 2140 U NA NA NA 2140 U NA 860 NA NA 1140
NA NA 4 UJ NA NA NA 20 U NA 5 U NA NA 3
NA NA R NA NA NA 6 U NA 1 U NA NA 1
NA NA 9840 NA NA NA 8680 NA 9470 NA NA 12600
NA NA 2 U NA NA NA 2 U NA 1 U NA NA 1
NA NA 4 U NA NA NA 4 B NA 1 U NA NA 1
NA NA 13 NA NA NA 6 B NA 0.3 J NA NA 1.4

mg/L mg/L
NA NA NA NA NA NA NA NA 0.01 U NA NA 0.01
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW04SI-L 03MW04SI 03MW04SI-F 03MW04SI 03MW04SI-D 03MW04S 03MW04S-F 03MW04S 03MW05I 03MW05I 03MW05I 03MW05S
10/14/2008 9/20/1991 9/20/1991 6/25/1997 6/25/1997 9/18/1991 9/18/1991 6/25/1997 3/11/2008 10/16/2008 6/18/1997 3/12/2008

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA NA NA NA NA NA NA NA 2.8 U NA NA 2.8
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 50 U NA 25 U 25 U 50 U NA 25 U NA NA 25 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 50 U NA 25 U 25 U 50 U NA 25 U NA NA 25 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 50 U NA 25 U 25 U 50 U NA 25 U NA NA 25 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 20 U NA 10 U 10 U 20 U NA 10 U NA NA 10 U NA
NA 50 U NA 25 U 25 U 50 U NA 25 U NA NA 25 U NA
NA 50 U NA 25 U 25 U 50 U NA 25 U NA NA 25 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 50 U NA 25 U 25 U 50 U NA 25 U NA NA 25 U NA
NA 50 U NA 25 U 25 U 50 U NA 25 U NA NA 25 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 50 U NA NA NA 50 U NA NA NA NA NA NA
NA 10 U NA NA NA 10 U NA NA NA NA NA NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 1 J NA 10 U 10 U 10 U NA 10 U NA NA 6 J NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 10 U 10 U NA NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW04SI-L 03MW04SI 03MW04SI-F 03MW04SI 03MW04SI-D 03MW04S 03MW04S-F 03MW04S 03MW05I 03MW05I 03MW05I 03MW05S
10/14/2008 9/20/1991 9/20/1991 6/25/1997 6/25/1997 9/18/1991 9/18/1991 6/25/1997 3/11/2008 10/16/2008 6/18/1997 3/12/2008

NA 2 J NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 50 U NA 25 U 25 U 50 U NA 25 U NA NA 25 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA
NA 10 U NA 10 U 10 U 10 U NA 10 U NA NA 10 U NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
2 U NA NA NA NA NA NA NA 2 U 2 U NA 2
2 U NA NA NA NA NA NA NA 2 U 2 U NA 2
7 U NA NA NA NA NA NA NA 7 U 7 U NA 7
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1

NA 5 U NA 10 U 10 U 5 U NA 10 U NA NA 10 U NA
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1

320 U NA NA NA NA NA NA NA NA 320 U NA NA
10 U 10 U NA 10 U 10 U 10 U NA 10 U 10 UR 10 UR 10 U 10

5 U 10 U NA 10 U 10 U 10 U NA 10 U 5 U 5 U 10 U 5
5 U 10 U NA 10 U 10 U 10 U NA 10 U 5 U 5 U 10 U 5

10 U 10 U NA 10 U 10 U 10 U NA 10 U 10 UR 10 U 10 U 10
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 10 U NA 10 U 10 U 10 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW04SI-L 03MW04SI 03MW04SI-F 03MW04SI 03MW04SI-D 03MW04S 03MW04S-F 03MW04S 03MW05I 03MW05I 03MW05I 03MW05S
10/14/2008 9/20/1991 9/20/1991 6/25/1997 6/25/1997 9/18/1991 9/18/1991 6/25/1997 3/11/2008 10/16/2008 6/18/1997 3/12/2008

1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 10 U NA 10 U 10 U 10 U NA 10 U 1 U 1 U 10 U 1

1.5 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 10 U NA 10 U 10 U 10 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
2 U NA NA NA NA NA NA NA 2 U 2 U NA 2
2 U NA NA NA NA NA NA NA 2 U 2 U NA 2
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U 5 U NA 12 B 16 B 5 U NA 18 B 1 U 1 U 8 B 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
4 56 NA 20 22 61 NA 21 0.46 J 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U 5 U NA 10 U 10 U 5 U NA 10 U 1 U 1 U 10 U 1
1 U NA NA NA NA NA NA NA 1 U 1 U NA 1

NA 10 U NA NA NA 10 U NA NA NA NA NA NA
1 U 10 U NA 10 U 10 U 10 U NA 10 U 1 U 1 U 10 U 1

NA 5 U NA 10 U 10 U 5 U NA 10 U NA NA 10 U NA

ug/L ug/L ug/L ug/L ug/L ug/L
NA 0.1 U NA 0.1 U 0.1 U 0.1 U NA 0.1 U NA NA 0.1 U NA
NA 0.1 U NA 0.1 U 0.1 U 0.1 U NA 0.1 U NA NA 0.1 U NA
NA 0.1 U NA 0.1 U 0.1 U 0.1 U NA 0.1 U NA NA 0.1 U NA
NA 0.05 U NA 0.05 U 0.05 U 0.05 U NA 0.05 U NA NA 0.05 U NA
NA 0.05 U NA 0.05 U 0.05 U 0.05 U NA 0.05 U NA NA 0.05 U NA
NA 0.5 U NA 0.05 U 0.05 U 0.5 U NA 0.05 U NA NA 0.05 U NA
NA 0.05 U NA 0.05 U 0.05 U 0.05 U NA 0.05 U NA NA 0.05 U NA
NA 0.05 U NA 0.05 U 0.05 U 0.05 U NA 0.05 U NA NA 0.05 U NA
NA 0.1 U NA 0.1 U 0.1 U 0.1 U NA 0.1 U NA NA 0.1 U NA
NA 0.05 U NA 0.05 U 0.05 U 0.05 U NA 0.05 U NA NA 0.05 U NA
NA 0.1 U NA 0.1 U 0.1 U 0.1 U NA 0.1 U NA NA 0.1 U NA
NA 0.1 U NA 0.1 U 0.1 U 0.1 U NA 0.1 U NA NA 0.1 U NA
NA 0.1 U NA 0.1 U 0.1 U 0.1 U NA 0.1 U NA NA 0.1 U NA
NA NA NA 0.1 U 0.1 U NA NA 0.1 U NA NA 0.1 U NA
NA 0.1 U NA 0.1 U 0.1 U 0.1 U NA 0.1 U NA NA 0.1 U NA
NA 0.05 U NA 0.05 U 0.05 U 0.05 U NA 0.05 U NA NA 0.05 U NA
NA 0.5 U NA 0.05 U 0.05 U 0.5 U NA 0.05 U NA NA 0.05 U NA
NA 0.05 U NA 0.05 U 0.05 U 0.05 U NA 0.05 U NA NA 0.05 U NA
NA 0.05 U NA 0.05 U 0.05 U 0.05 U NA 0.05 U NA NA 0.05 U NA
NA 0.5 U NA 0.5 U 0.5 U 0.5 U NA 0.5 U NA NA 0.5 U NA
NA 1 U NA 5 U 5 U 1 U NA 5 U NA NA 5 U NA
NA 0.5 U NA 1 U 1 U 0.5 U NA 1 U NA NA 1 U NA
NA 0.5 U NA 2 U 2 U 0.5 U NA 2 U NA NA 2 U NA
NA 0.5 U NA 1 U 1 U 0.5 U NA 1 U NA NA 1 U NA
NA 0.5 U NA 1 U 1 U 0.5 U NA 1 U NA NA 1 U NA
NA 0.5 U NA 1 U 1 U 0.5 U NA 1 U NA NA 1 U NA

DATA_SUM_GW_DATA 123010.xlsx 34 of 61



DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW04SI-L 03MW04SI 03MW04SI-F 03MW04SI 03MW04SI-D 03MW04S 03MW04S-F 03MW04S 03MW05I 03MW05I 03MW05I 03MW05S
10/14/2008 9/20/1991 9/20/1991 6/25/1997 6/25/1997 9/18/1991 9/18/1991 6/25/1997 3/11/2008 10/16/2008 6/18/1997 3/12/2008

NA 1 U NA 1 U 1 U 1 U NA 1 U NA NA 1 U NA
NA 1 U NA 1 U 1 U 1 U NA 1 U NA NA 1 U NA

DATA_SUM_GW_DATA 123010.xlsx 35 of 61



DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW05S 03MW05S 03MW05S-F 03MW05S 03MW06I 03MW06I 03MW06I-L 03MW06I 03MW06S 03MW06S 03MW06SI 03MW06SI
10/16/2008 9/20/1991 9/20/1991 6/18/1997 3/14/2008 10/15/2008 10/15/2008 6/25/1997 3/13/2008 10/15/2008 3/13/2008 10/15/2008

ug/L ug/L ug/L ug/L ug/L ug/L
U NA 185 J NA 50 U 2030 NA NA 6970 89 NA 144 NA
J NA 45 U NA 20 UL 0.7 J NA NA 20 U 0.7 J NA 0.7 J NA
U NA 2.1 J NA 1 U 9.1 NA NA 4.9 J 0.4 J NA 6 U NA

NA 172 NA 62.7 413 NA NA 591 37 NA 111 NA
U NA 4 B NA 1 U 1 U NA NA 1 U 0.1 J NA 1 U NA
U NA 4 U NA 5 U 1 U NA NA 5 U 1 U NA 1 U NA

NA 5020 NA 10100 25900 NA NA 36300 12000 NA 7310 NA
NA 17 B NA 7.7 12 NA NA 90.9 4.9 NA 5.1 NA

U NA 10 U NA 5 U 3 J NA NA 11.7 6 U NA 6 U NA
U NA 32 B NA 10 U 2.4 J NA NA 12.7 K 1.7 J NA 1.7 J NA

NA 10 U NA 5 U NA NA NA 5 U NA NA NA NA
J NA 14300 NA 118 2400 K NA NA 8170 90 K NA 230 K NA
U NA 2.6 NA 2.2 B 1.4 J NA NA 9.5 B 2 U NA 2 U NA

NA 2200 NA 2670 11100 NA NA 14300 6420 NA 2260 NA
J NA 316 NA 7 K 103 NA NA 457 8.2 NA 10.2 NA
U NA 1.7 NA 0.2 U 0.5 U NA NA 0.2 U 0.5 U NA 0.5 U NA
J NA 18 B NA 20 U 9.6 NA NA 84 5 J NA 4.3 J NA

NA 2140 U NA 1500 U 3080 NA NA 6750 1370 NA 980 NA
J NA 20 UJ NA 5 U 2 J NA NA 5 UL 5 J NA 1 J NA
U NA 6 U NA 5 U 1 U NA NA 5 U 1 U NA 1 U NA

NA 6600 NA 12000 9550 NA NA 20100 13500 NA 8680 NA
U NA 2 UJ NA 1 U 1 U NA NA 1 U 1 U NA 1 U NA
U NA 16 NA 5 U 6.4 NA NA 14 1 U NA 1 U NA
J NA 39 NA 12.2 10.6 NA NA 49.8 8.4 NA 5.2 J NA

ug/L ug/L ug/L ug/L
J NA NA 77 B NA 4 J NA NA NA 10 J NA 3 J NA
U NA NA 45 U NA 2 U NA NA NA 2 U NA 2 U NA
U NA NA 2 UJ NA 10.1 NA NA NA 3 U NA 3 U NA

NA NA 61 NA 299 NA NA NA 34.8 NA 104 NA
U NA NA 4 B NA 1 U NA NA NA 0.4 J NA 1 U NA
U NA NA 4 U NA 1 U NA NA NA 1 U NA 1 U NA

NA NA 11500 NA 24900 NA NA NA 14000 NA 8310 NA
NA NA 7 U NA 1.4 J NA NA NA 4.7 NA 3.6 NA

J NA NA 10 U NA 0.1 J NA NA NA 5 U NA 5 U NA
U NA NA 7 NA 5 U NA NA NA 1.4 J NA 5 U NA
J NA NA 37 B NA 60 U NA NA NA 10 J NA 10 J NA
U NA NA 1.6 B NA 2 U NA NA NA 2 U NA 2 U NA
L NA NA 2840 NA 10200 L NA NA NA 6760 L NA 2490 L NA
J NA NA 16 NA 0.4 J NA NA NA 5.8 NA 0.6 J NA
J NA NA 0.2 U NA 0.09 J NA NA NA 0.09 J NA 0.08 J NA
J NA NA 12 U NA 0.5 J NA NA NA 4.4 J NA 2.6 J NA

NA NA 2140 U NA 2090 NA NA NA 1670 NA 1100 NA
J NA NA 4 U NA 2 J NA NA NA 5 J NA 5 U NA
U NA NA R NA 1 U NA NA NA 1 U NA 1 U NA

NA NA 11800 NA 9310 NA NA NA 14400 NA 9110 NA
U NA NA 2 U NA 1 U NA NA NA 1 U NA 1 U NA
U NA NA 4 U NA 4.9 NA NA NA 1 U NA 1 U NA
J NA NA 18 NA 5 U NA NA NA 6 NA 0.7 J NA

mg/L mg/L mg/L
U NA NA NA NA 0.01 U NA NA NA 0.01 U NA 0.01 U NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW05S 03MW05S 03MW05S-F 03MW05S 03MW06I 03MW06I 03MW06I-L 03MW06I 03MW06S 03MW06S 03MW06SI 03MW06SI
10/16/2008 9/20/1991 9/20/1991 6/18/1997 3/14/2008 10/15/2008 10/15/2008 6/25/1997 3/13/2008 10/15/2008 3/13/2008 10/15/2008

ug/L ug/L ug/L ug/L ug/L ug/L
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA

U NA NA NA NA 2.8 U NA NA NA 2.9 U NA 2.8 U NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 50 U NA 25 U NA NA NA 26 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 50 U NA 25 U NA NA NA 26 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 50 U NA 25 U NA NA NA 26 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 20 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 50 U NA 25 U NA NA NA 26 U NA NA NA NA
NA 50 U NA 25 U NA NA NA 26 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 50 U NA 25 U NA NA NA 26 U NA NA NA NA
NA 50 U NA 25 U NA NA NA 26 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 50 U NA NA NA NA NA NA NA NA NA NA
NA 10 U NA NA NA NA NA NA NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 1 J NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW05S 03MW05S 03MW05S-F 03MW05S 03MW06I 03MW06I 03MW06I-L 03MW06I 03MW06S 03MW06S 03MW06SI 03MW06SI
10/16/2008 9/20/1991 9/20/1991 6/18/1997 3/14/2008 10/15/2008 10/15/2008 6/25/1997 3/13/2008 10/15/2008 3/13/2008 10/15/2008

NA 1 J NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 50 U NA 25 U NA NA NA 26 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA
NA 10 U NA 10 U NA NA NA 11 U NA NA NA NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 0.2 J 1 U 1 U 10 U 1 U 1 U 1 U 1
U 2 U NA NA NA 2 U 2 U 2 U NA 2 U 2 U 2 U 2
U 2 U NA NA NA 2 U 2 U 2 U NA 2 U 2 U 2 U 2
U 7 U NA NA NA 7 U 7 U 7 U NA 7 U 7 U 7 U 7
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1

NA 5 U NA 10 U NA NA NA 10 U NA NA NA NA
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1

320 U NA NA NA NA 320 U 320 U NA NA 320 U NA 320
UR 10 UR 10 U NA 10 U 10 UR 10 U 10 U 10 U 10 UR 10 U 10 UR 10
U 5 U 10 U NA 10 U 5 U 5 U 5 U 10 U 5 U 5 U 5 U 5
U 5 U 10 U NA 10 U 5 U 5 U 5 U 10 U 5 U 5 U 5 U 5
UR 10 U 10 U NA 10 U 10 UR 10 U 10 U 10 U 10 UR 10 U 10 UR 10
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 10 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW05S 03MW05S 03MW05S-F 03MW05S 03MW06I 03MW06I 03MW06I-L 03MW06I 03MW06S 03MW06S 03MW06SI 03MW06SI
10/16/2008 9/20/1991 9/20/1991 6/18/1997 3/14/2008 10/15/2008 10/15/2008 6/25/1997 3/13/2008 10/15/2008 3/13/2008 10/15/2008

U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 10 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 10 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 2 U NA NA NA 2 U 2 U 2 U NA 2 U 2 U 2 U 2
U 2 U NA NA NA 2 U 2 U 2 U NA 2 U 2 U 2 U 2
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U 5 U NA 7 B 1 U 1 U 1 U 15 B 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 0.49 J 7 NA 2 J 1 U 1 U 1 U 39 0.76 J 1.8 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U 5 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1
U 1 U NA NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U 1

NA 10 U NA NA NA NA NA NA NA NA NA NA
U 1 U 10 U NA 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U 1

NA 5 U NA 10 U NA NA NA 10 U NA NA NA NA

ug/L ug/L ug/L
NA 0.1 U NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA 0.1 U NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA 0.1 U NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA 0.05 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.05 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.5 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.05 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.05 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.1 U NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA 0.05 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.1 U NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA 0.1 U NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA 0.1 U NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA NA NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA 0.1 U NA 0.1 U NA NA NA 0.1 U NA NA NA NA
NA 0.05 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.5 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.05 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.05 U NA 0.05 U NA NA NA 0.05 U NA NA NA NA
NA 0.5 U NA 0.5 U NA NA NA 0.5 U NA NA NA NA
NA 1 U NA 5 U NA NA NA 5 U NA NA NA NA
NA 0.5 U NA 1 U NA NA NA 1 U NA NA NA NA
NA 0.5 U NA 2 U NA NA NA 2 U NA NA NA NA
NA 0.5 U NA 1 U NA NA NA 1 U NA NA NA NA
NA 0.5 U NA 1 U NA NA NA 1 U NA NA NA NA
NA 0.5 U NA 1 U NA NA NA 1 U NA NA NA NA

DATA_SUM_GW_DATA 123010.xlsx 39 of 61



DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW05S 03MW05S 03MW05S-F 03MW05S 03MW06I 03MW06I 03MW06I-L 03MW06I 03MW06S 03MW06S 03MW06SI 03MW06SI
10/16/2008 9/20/1991 9/20/1991 6/18/1997 3/14/2008 10/15/2008 10/15/2008 6/25/1997 3/13/2008 10/15/2008 3/13/2008 10/15/2008

NA 1 U NA 1 U NA NA NA 1 U NA NA NA NA
NA 1 U NA 1 U NA NA NA 1 U NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW06SI 03MW06S 03MW07S 03MW07S 03MW07S 03MW07S 03MW08D 03MW08D 03MW08S
6/18/1997 6/30/1997 3/19/2008 10/21/2008 4/2/2009 7/7/1997 3/12/2008 10/18/2008 3/12/2008

ug/L ug/L ug/L ug/L ug/L ug/L
466 206 96 NA NA 263 80 U NA 80 U
20 UL 20 U 2 U NA NA 20 U 0.7 J NA 0.8 J
1 UL 1 UL 6 U NA NA 1 U 0.5 J NA 6 U

162 102 625 NA NA 339 340 NA 50.1
1 U 1 U 1 U NA NA 1 U 1 U NA 0.6 J
5 U 5 U 1 U NA NA 5 U 1 U NA 1 U

7770 16100 62900 NA NA 25700 31900 NA 11500
36.9 10.7 K 2.2 B NA NA 5 U 2.5 NA 2.8
6.6 5 U 0.2 J NA NA 5 U 2.4 J NA 0.2 J
10 U 10 U 0.1 B NA NA 10 U 6 U NA 2 J
5 U 5 U NA NA NA 5 U NA NA NA

962 340 B 90 NA NA 318 J 170 K NA 70 K
1.7 B 2.5 B 2 U NA NA 2.7 B 2 U NA 2 U

2350 6240 16200 NA NA 6200 13800 NA 3470
90.2 93.2 12.9 NA NA 12.2 1.9 J NA 35.3
0.2 U 0.2 U 0.5 U NA NA 0.2 U 0.5 U NA 0.5 U
30 20 U 4.8 J NA NA 20 U 2.8 J NA 4 J

1500 U 1500 U 1060 NA NA 1500 U 770 NA 1140
5 U 5 UL 6 U NA NA 5 U 1 J NA 1 J
5 U 5 U 0.6 B NA NA 5 U 1 U NA 1 U

9310 14200 22400 NA NA 25300 10800 NA 14600
1 U 1 U 1 U NA NA 1 U 1 U NA 1 U
5 U 5 U 0.6 B NA NA 5 U 0.09 J NA 1 U

17 20.8 B 2.4 J NA NA 8.3 B 6 U NA 3.1 J

ug/L ug/L ug/L
NA NA 80 U NA NA NA 17 J NA 5 J
NA NA 0.4 B NA NA NA 2 U NA 2 U
NA NA 5 U NA NA NA 3 U NA 3 U
NA NA 544 NA NA NA 324 NA 46.9
NA NA 1 U NA NA NA 1 U NA 0.6 J
NA NA 1 U NA NA NA 1 U NA 1 U
NA NA 71100 NA NA NA 35500 NA 12600
NA NA 3.4 NA NA NA 3.7 NA 3.9
NA NA 5 U NA NA NA 1.9 J NA 5 U
NA NA 5 U NA NA NA 5 U NA 1.6 J
NA NA 60 U NA NA NA 60 U NA 60 U
NA NA 2 U NA NA NA 2 U NA 2 U
NA NA 17100 NA NA NA 15300 L NA 3780 L
NA NA 0.1 B NA NA NA 0.05 J NA 34.6
NA NA 0.5 U NA NA NA 0.1 J NA 0.09 J
NA NA 2.9 J NA NA NA 1.7 J NA 3.8 J
NA NA 1180 NA NA NA 970 NA 1430
NA NA 1 J NA NA NA 9 NA 5 U
NA NA 1 UR NA NA NA 1 U NA 1 U
NA NA 26000 NA NA NA 11300 NA 15300
NA NA 1 U NA NA NA 1 U NA 1 U
NA NA 0.7 J NA NA NA 1 J NA 1 U
NA NA 5 U NA NA NA 0.7 J NA 3.4 J

NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW06SI 03MW06S 03MW07S 03MW07S 03MW07S 03MW07S 03MW08D 03MW08D 03MW08S
6/18/1997 6/30/1997 3/19/2008 10/21/2008 4/2/2009 7/7/1997 3/12/2008 10/18/2008 3/12/2008

ug/L ug/L ug/L ug/L ug/L ug/L
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
NA NA 2.9 U NA NA NA 2.8 U NA 2.8 U
NA NA NA NA NA NA NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
25 U 25 U NA NA NA 25 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
25 U 25 U NA NA NA 25 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
25 U 25 U NA NA NA 25 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
25 U 25 U NA NA NA 25 U NA NA NA
25 U 25 U NA NA NA 25 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
25 U 25 U NA NA NA 25 U NA NA NA
25 U 25 U NA NA NA 25 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
11 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
NA NA NA NA NA NA NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 1 B NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW06SI 03MW06S 03MW07S 03MW07S 03MW07S 03MW07S 03MW08D 03MW08D 03MW08S
6/18/1997 6/30/1997 3/19/2008 10/21/2008 4/2/2009 7/7/1997 3/12/2008 10/18/2008 3/12/2008

10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
25 U 25 U NA NA NA 25 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA
10 U 10 U NA NA NA 10 U NA NA NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
U 10 U 10 U 1 U 1 U 1 U 10 U 2.6 4.1 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U NA NA 1 U 1 U 0.34 J NA 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 6.3 8.2 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 3.1 5.1 1 U
U NA NA 2 U 2 U 2 U NA 2 U 2 U 2 U
U NA NA 2 U 2 U 2 U NA 2 U 2 U 2 U
U NA NA 7 U 7 U 7 U NA 7 U 7 U 7 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1.2 1.5 1 U

10 U 10 U NA NA NA 10 U NA NA NA
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U NA NA NA 320 U NA NA NA 320 U NA
U 10 U 10 U 10 UR 10 UR 10 UR 10 U 10 UR 10 U 10 UR
U 10 U 10 U 5 U 5 U 5 U 10 U 5 U 5 U 5 U
U 10 U 10 U 5 U 5 U 5 U 10 U 5 U 5 U 5 U
U 10 U 10 U 10 UR 10 U 10 UR 10 U 10 UR 10 U 10 UR
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 0.28 J 1 U 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW06SI 03MW06S 03MW07S 03MW07S 03MW07S 03MW07S 03MW08D 03MW08D 03MW08S
6/18/1997 6/30/1997 3/19/2008 10/21/2008 4/2/2009 7/7/1997 3/12/2008 10/18/2008 3/12/2008

U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1.6 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U NA NA 2 U 2 U 2 U NA 2 U 2 U 2 U
U NA NA 2 U 2 U 2 U NA 2 U 2 U 2 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U 8 B 10 UJ 1 U 1 U 1 U 5 B 1 U 1 U 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 29 1.1 0.41 J 0.74 J 10 U 1 1.3 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U
U 10 U 10 U 1 U 1 U 1 U 10 U 1.9 3.1 1 U
U NA NA 1 U 1 U 1 U NA 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA
U 10 U 10 U 1 U 1 U 1 U 10 U 1 U 1 U 1 U

10 U 10 U NA NA NA 10 U NA NA NA

ug/L ug/L ug/L
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA

0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA

0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA
0.1 U 0.1 U NA NA NA 0.1 U NA NA NA

0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.05 U 0.05 U NA NA NA 0.05 U NA NA NA
0.5 U 0.5 U NA NA NA 0.5 U NA NA NA

5 U 5 U NA NA NA 5 U NA NA NA
1 U 1 U NA NA NA 1 U NA NA NA
2 U 2 U NA NA NA 2 U NA NA NA
1 U 1 U NA NA NA 1 U NA NA NA
1 U 1 U NA NA NA 1 U NA NA NA
1 U 1 U NA NA NA 1 U NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW06SI 03MW06S 03MW07S 03MW07S 03MW07S 03MW07S 03MW08D 03MW08D 03MW08S
6/18/1997 6/30/1997 3/19/2008 10/21/2008 4/2/2009 7/7/1997 3/12/2008 10/18/2008 3/12/2008

1 U 1 U NA NA NA 1 U NA NA NA
1 U 1 U NA NA NA 1 U NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW08S 03MW09S 03MW09O 03MW01I 03MW01I-DUP 03MW01S 03MW01SI 03MW02I 03MW02S 03MW02SI 03MW03S
10/15/2008 2/17/2010 2/17/2010 2/6/2006 2/6/2006 2/3/2006 2/3/2006 2/1/2006 2/6/2006 2/1/2006 2/8/2006

03MW01I-DUP 03MW01I

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW08S 03MW09S 03MW09O 03MW01I 03MW01I-DUP 03MW01S 03MW01SI 03MW02I 03MW02S 03MW02SI 03MW03S
10/15/2008 2/17/2010 2/17/2010 2/6/2006 2/6/2006 2/3/2006 2/3/2006 2/1/2006 2/6/2006 2/1/2006 2/8/2006

03MW01I-DUP 03MW01I

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW08S 03MW09S 03MW09O 03MW01I 03MW01I-DUP 03MW01S 03MW01SI 03MW02I 03MW02S 03MW02SI 03MW03S
10/15/2008 2/17/2010 2/17/2010 2/6/2006 2/6/2006 2/3/2006 2/3/2006 2/1/2006 2/6/2006 2/1/2006 2/8/2006

03MW01I-DUP 03MW01I

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2 U 0.5 U 0.5 U NA NA NA NA NA NA NA NA
2 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
7 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

320 U NA NA NA NA NA NA NA NA NA NA
10 U 2.5 UR 10 UR 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 2.5 U 2.5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 2.5 U 2.5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

10 U 3.5 U 3.5 U 5 U 5 U 5 U 5 U 3.4 J 5 U 5 U 5 U
1 U 0.1 B 0.13 B 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U NA NA NA NA NA NA NA NA NA NA
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1.4 UJ 1.4 UJ 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 0.27 J 1 U 0.32 J 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW08S 03MW09S 03MW09O 03MW01I 03MW01I-DUP 03MW01S 03MW01SI 03MW02I 03MW02S 03MW02SI 03MW03S
10/15/2008 2/17/2010 2/17/2010 2/6/2006 2/6/2006 2/3/2006 2/3/2006 2/1/2006 2/6/2006 2/1/2006 2/8/2006

03MW01I-DUP 03MW01I

1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.42 J 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U NA NA 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2 U 1 U 1 U NA NA NA NA NA NA NA NA
2 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.13 B 0.12 B 1 U 1 U 1 U 1 U 1.7 B 1 U 1.9 B 1 U
1 U 0.5 U 0.5 U NA NA NA NA NA NA NA NA
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 6.8 0.35 J 0.23 J 1 U 0.9 J 4.9 2.4 1 U 1.9 14
1 U 0.5 U 0.16 J 0.2 J 1 U 1 U 1 U 0.5 B 1 U 0.2 B 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 0.11 J 0.5 U 1 U 1 U 1 U 1 U 0.36 B 1 U 0.59 B 1 U
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA
1 U 0.5 U 0.5 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW08S 03MW09S 03MW09O 03MW01I 03MW01I-DUP 03MW01S 03MW01SI 03MW02I 03MW02S 03MW02SI 03MW03S
10/15/2008 2/17/2010 2/17/2010 2/6/2006 2/6/2006 2/3/2006 2/3/2006 2/1/2006 2/6/2006 2/1/2006 2/8/2006

03MW01I-DUP 03MW01I

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW03SI 03MW04I 03MW04S 03MW04S-DUP 03MW04SI 03MW05I 03MW05S 03MW06I 03MW06S 03MW06SI 03MW07S
2/8/2006 2/10/2006 2/10/2006 2/10/2006 2/10/2006 2/3/2006 2/3/2006 2/6/2006 2/6/2006 2/7/2006 1/31/2006

03MW04S-DUP 03MW04S

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW03SI 03MW04I 03MW04S 03MW04S-DUP 03MW04SI 03MW05I 03MW05S 03MW06I 03MW06S 03MW06SI 03MW07S
2/8/2006 2/10/2006 2/10/2006 2/10/2006 2/10/2006 2/3/2006 2/3/2006 2/6/2006 2/6/2006 2/7/2006 1/31/2006

03MW04S-DUP 03MW04S

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW03SI 03MW04I 03MW04S 03MW04S-DUP 03MW04SI 03MW05I 03MW05S 03MW06I 03MW06S 03MW06SI 03MW07S
2/8/2006 2/10/2006 2/10/2006 2/10/2006 2/10/2006 2/3/2006 2/3/2006 2/6/2006 2/6/2006 2/7/2006 1/31/2006

03MW04S-DUP 03MW04S

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.37 J
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW03SI 03MW04I 03MW04S 03MW04S-DUP 03MW04SI 03MW05I 03MW05S 03MW06I 03MW06S 03MW06SI 03MW07S
2/8/2006 2/10/2006 2/10/2006 2/10/2006 2/10/2006 2/3/2006 2/3/2006 2/6/2006 2/6/2006 2/7/2006 1/31/2006

03MW04S-DUP 03MW04S

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 0.4 J 0.17 J 0.32 J 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 0.45 J 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1.1 B

NA NA NA NA NA NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

12 0.52 J 8.8 9.1 10 0.7 J 0.67 J 0.79 J 1.3 1 U 1.4
1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.22 J 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.37 B
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

NA NA NA NA NA NA NA NA NA NA NA
1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW03SI 03MW04I 03MW04S 03MW04S-DUP 03MW04SI 03MW05I 03MW05S 03MW06I 03MW06S 03MW06SI 03MW07S
2/8/2006 2/10/2006 2/10/2006 2/10/2006 2/10/2006 2/3/2006 2/3/2006 2/6/2006 2/6/2006 2/7/2006 1/31/2006

03MW04S-DUP 03MW04S

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

TOTAL INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

DISSOLVED INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

MISCELLANEOUS PARAMETERS
Hexavalent Chromium

03MW08D 03MW08S 03MW08S-DUP
1/30/2006 1/30/2006 1/30/2006

03MW08S-DUP 03MW08S

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA

NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

SEMIVOLATILES
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate

03MW08D 03MW08S 03MW08S-DUP
1/30/2006 1/30/2006 1/30/2006

03MW08S-DUP 03MW08S

ug/L ug/L ug/L
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
52 U 51 U 51 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
52 U 51 U 51 U
10 U 10 U 10 U
52 U 51 U 51 U
52 U 51 U 51 U
52 U 51 U 51 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
52 U 51 U 51 U
52 U 51 U 51 U

0.21 U 0.2 U 0.2 U
0.21 U 0.2 U 0.2 U

10 U 10 U 10 U
0.21 U 0.2 U 0.2 U

10 U 10 U 10 U
0.21 U 0.2 U 0.2 U

10 U 10 U 10 U
0.21 U 0.2 U 0.2 U
0.21 U 0.2 U 0.2 U
0.21 U 0.2 U 0.2 U
0.21 U 0.2 U 0.2 U
NA NA NA
NA NA NA
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U

0.21 U 0.2 U 0.2 U
10 U 10 U 10 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride

03MW08D 03MW08S 03MW08S-DUP
1/30/2006 1/30/2006 1/30/2006

03MW08S-DUP 03MW08S

10 U 10 U 10 U
0.21 U 0.2 U 0.2 U

10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U

0.21 U 0.2 U 0.2 U
0.21 U 0.2 U 0.2 U

10 U 10 U 10 U
10 U 10 U 10 U
52 U 51 U 51 U
10 U 10 U 10 U

0.21 U 0.2 U 0.2 U
10 U 10 U 10 U
10 U 10 U 10 U
10 U 10 U 10 U

0.21 U 0.057 B 0.2 U
10 U 10 U 10 U
52 U 51 U 51 U

0.11 B 0.098 B 0.15 B
10 U 10 U 10 U

0.21 U 0.2 U 0.2 U

ug/L ug/L ug/L
3 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U

5.9 1 U 1 U
2.5 1 U 1 U
NA NA NA

1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U

0.9 J 1 U 1 U
NA NA NA

1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U

NA NA NA
5 U 5 U 5 U
5 U 5 U 5 U
5 U 5 U 5 U
5 U 5 U 5 U
1 U 1 U 1 U

NA NA NA
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248

03MW08D 03MW08S 03MW08S-DUP
1/30/2006 1/30/2006 1/30/2006

03MW08S-DUP 03MW08S

1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U

NA NA NA
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U
1 U 1 U 1 U

NA NA NA
1 U 1 U 1 U

0.78 J 1 U 1 U
0.19 J 1 U 1 U

1 U 1 U 1 U
1.5 1 U 1 U

1 U 1 U 1 U
NA NA NA

1 U 1 U 1 U
3 U 3 U 3 U

NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Aroclor-1254
Aroclor-1260

03MW08D 03MW08S 03MW08S-DUP
1/30/2006 1/30/2006 1/30/2006

03MW08S-DUP 03MW08S

NA NA NA
NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Data Qualifiers:
B  --  Positive result is considered to be an artifact of blank contamination, and should not be considered present.
J  --  Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
K  --  Positive result is considered biased high due to exceedance of technical quality control criteria.
L  --  Positive result is considered biased low due to exceedance of technical quality control criteria.
R  --  Positive result is considered unusable due to exceedance of technical quality control criteria.
U  --  Value is a non-detected result as reported by the laboratory.
UJ  --  Non-detected result is considered estimated due to exceedance of technical quality control criteria.
UL  --  Non-detected result is considered biased low due to exceedance of technical quality control criteria.
UR  --  Non-detected result is considered unusable due to exceedance of technical quality control criteria.
NA  --  No result is available/applicable for this parameter in this sample.
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SUBSURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB17-0406 03SB17-0608 03SB19-0204 03SB19-0408 03SB20-0608 03SB22-0406 03SB22-0608 03SB23-0406 03SB24-0406 03SB25-0608
Sample Date: 8/29/1991 8/29/1991 4/16/1997 4/16/1997
Duplicate of:

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1'-Biphenyl 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2,2'-Oxybis(1-chloropropane) 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2,4,5-Trichlorophenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2,4,6-Trichlorophenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2,4-Dichlorophenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2,4-Dimethylphenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2,4-Dinitrophenol 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
2,4-Dinitrotoluene 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2,6-Dinitrotoluene 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2-Chloronaphthalene 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2-Chlorophenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2-Methylnaphthalene 390 U 380 U 28 J 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2-Methylphenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
2-Nitroaniline 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
2-Nitrophenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
3,3'-Dichlorobenzidine 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
3-Nitroaniline 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
4,6-Dinitro-2-methylphenol 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
4-Bromophenyl Phenyl Ether 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
4-Chloro-3-methylphenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
4-Chloroaniline 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
4-Chlorophenyl Phenyl Ether 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
4-Methylphenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
4-Nitroaniline 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
4-Nitrophenol 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
Acenaphthene 390 U 380 U 230 J 170 J 380 U 390 U 400 U 390 U 400 U 390 U
Acenaphthylene 390 U 380 U 110 J 120 J 380 U 390 U 400 U 390 U 400 U 390 U
Acetophenone 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Anthracene 390 U 380 U 1800 740 J 380 U 390 U 400 U 390 U 400 U 390 U
Atrazine 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Benz(a)anthracene 36 J 380 U 4200 3100 380 U 390 U 400 U 390 U 400 U 390 U
Benzaldehyde 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Benzo(a)pyrene 40 J 380 U 3200 2600 380 U 390 U 400 U 390 U 400 U 390 U
Benzo(b)fluoranthene 68 J 380 U 4200 2900 380 U 390 U 400 U 390 U 400 U 390 U
Benzo(g,h,i)perylene 33 J 380 U 2100 1900 380 U 390 U 400 U 390 U 400 U 390 U
Benzo(k)fluoranthene 17 J 380 U 1400 1300 380 U 390 U 400 U 390 U 400 U 390 U
Bis(2-chloroethoxy)methane 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Bis(2-chloroethyl) Ether 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Bis(2-ethylhexyl)phthalate 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Butylbenzylphthalate 38 J 380 U 780 U 780 U 380 U 390 U 30 J 30 J 400 U 390 U
Caprolactam 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Carbazole 390 U 380 U 340 J 140 J 380 U 390 U 400 U 390 U 400 U 390 U
Chrysene 53 J 380 U 3400 2700 380 U 390 U 400 U 390 U 400 U 390 U
Di-n-butylphthalate 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Di-n-octylphthalate 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Dibenz(a,h)anthracene 390 U 380 U 580 J 500 J 380 U 390 U 400 U 390 U 400 U 390 U
Dibenzofuran 390 U 380 U 150 J 75 J 380 U 390 U 400 U 390 U 400 U 390 U
Diethylphthalate 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Dimethylphthalate 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Fluoranthene 91 J 380 U 6900 E 5200 380 U 390 U 400 U 390 U 400 U 390 U
Fluorene 390 U 380 U 260 J 180 J 380 U 390 U 400 U 390 U 400 U 390 U
Hexachlorobenzene 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SUBSURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB17-0406 03SB17-0608 03SB19-0204 03SB19-0408 03SB20-0608 03SB22-0406 03SB22-0608 03SB23-0406 03SB24-0406 03SB25-0608
Sample Date: 8/29/1991 8/29/1991 4/16/1997 4/16/1997
Duplicate of:

Hexachlorobutadiene 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Hexachlorocyclopentadiene 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
Hexachloroethane 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Indeno(1,2,3-cd)pyrene 28 J 380 U 2000 1700 380 U 390 U 400 U 390 U 400 U 390 U
Isophorone 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
N-Nitroso-di-n-propylamine 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
N-Nitrosodiphenylamine (1) 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Naphthalene 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Nitrobenzene 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Pentachlorophenol 1900 U 1900 U 3800 U 3800 U 1900 U 1900 U 2000 U 1900 U 1900 U 1900 U
Phenanthrene 40 J 380 U 4100 2400 380 U 390 U 400 U 390 U 400 U 390 U
Phenol 390 U 380 U 780 U 780 U 380 U 390 U 400 U 390 U 400 U 390 U
Pyrene 84 J 380 U 6600 5600 380 U 390 U 400 U 390 U 400 U 390 U

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1,1-Trichloroethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,1,2,2-Tetrachloroethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,1,2-Trichloro-1,2,2-trifluoroethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,1,2-Trichloroethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,1-Dichloroethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,1-Dichloroethene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,2,4-Trichlorobenzene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,2-Dibromo-3-chloropropane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,2-Dibromoethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,2-Dichlorobenzene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,2-Dichloroethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,2-Dichloroethene (cis) 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,2-Dichloroethene (trans) 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,2-Dichloropropane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,3-Dichlorobenzene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
1,4-Dichlorobenzene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
2-Butanone 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
2-Hexanone 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
4-Methyl-2-pentanone 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Acetone 26 U 24 U 21 U 21 U 21 U 22 U 20 U 23 U 20 U 19 U
Benzene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Bromodichloromethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Bromoform 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Bromomethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Carbon Disulfide 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Carbon Tetrachloride 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Chlorobenzene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Chloroethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Chloroform 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Chloromethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
cis-1,3-Dichloropropene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Cyclohexane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Dibromochloromethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Dichlorodifluoromethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Ethylbenzene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Isopropylbenzene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Methyl Acetate 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Methyl Tert-butyl Ether 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SUBSURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB17-0406 03SB17-0608 03SB19-0204 03SB19-0408 03SB20-0608 03SB22-0406 03SB22-0608 03SB23-0406 03SB24-0406 03SB25-0608
Sample Date: 8/29/1991 8/29/1991 4/16/1997 4/16/1997
Duplicate of:

Methylcyclohexane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Methylene Chloride 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Styrene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Tetrachloroethene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Toluene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
trans-1,3-Dichloropropene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Trichloroethene 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Trichlorofluoromethane 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Vinyl Chloride 6.5 U 6 U 5.2 U 5.3 U 5.2 U 5.6 U 5.1 U 5.6 U 5 U 4.7 U
Xylene (Total) 19 U 18 U 16 U 16 U 16 U 17 U 15 U 17 U 15 U 14 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SUBSURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate of:

SEMIVOLATILES
1,1'-Biphenyl
2,2'-Oxybis(1-chloropropane)
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl) Ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene

03SB25-0809.9 03SB26-0406
4/18/1997

ug/kg ug/kg
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U

1900 U 2100 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U

1900 U 2100 U
380 U 440 U

1900 U 2100 U
1900 U 2100 U
1900 U 2100 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U

1900 U 2100 U
1900 U 2100 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 36 J
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SUBSURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate of:

Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
Methyl Acetate
Methyl Tert-butyl Ether

03SB25-0809.9 03SB26-0406
4/18/1997

380 U 440 U
1900 U 2100 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U
380 U 440 U

1900 U 2100 U
380 U 440 U
380 U 440 U
380 U 440 U

ug/kg ug/kg
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
22 U 23 U

5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SUBSURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate of:

Methylcyclohexane
Methylene Chloride
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Chloride
Xylene (Total)

03SB25-0809.9 03SB26-0406
4/18/1997

5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
5.4 U 5.7 U
16 U 17 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - HANGAR AREA

NAS JRB, WILLOW GROVE, PENNSYLVANIA

Data Qualifiers:
E  --  Value exceeds the calibration range of the instrument and is considered estimated.
J  --  Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
U  --  Value is a non-detected result as reported by the laboratory.



DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB18-0002
Sample Date: 3/22/2006
Duplicate of:

SEMIVOLATILES ug/kg
1,1'-Biphenyl 400 U
2,2'-Oxybis(1-chloropropane) 400 U
2,4,5-Trichlorophenol 400 U
2,4,6-Trichlorophenol 400 U
2,4-Dichlorophenol 400 U
2,4-Dimethylphenol 400 U
2,4-Dinitrophenol 1900 U
2,4-Dinitrotoluene 400 U
2,6-Dinitrotoluene 400 U
2-Chloronaphthalene 400 U
2-Chlorophenol 400 U
2-Methylnaphthalene 18 J
2-Methylphenol 400 U
2-Nitroaniline 1900 U
2-Nitrophenol 400 U
3,3'-Dichlorobenzidine 1900 U
3-Nitroaniline 1900 U
4,6-Dinitro-2-methylphenol 1900 U
4-Bromophenyl Phenyl Ether 400 U
4-Chloro-3-methylphenol 400 U
4-Chloroaniline 400 U
4-Chlorophenyl Phenyl Ether 400 U
4-Methylphenol 400 U
4-Nitroaniline 1900 U
4-Nitrophenol 1900 U
Acenaphthene 62 J
Acenaphthylene 96 J
Acetophenone 400 U
Anthracene 260 J
Atrazine 400 U
Benz(a)anthracene 780
Benzaldehyde 400 U
Benzo(a)pyrene 860
Benzo(b)fluoranthene 1100
Benzo(g,h,i)perylene 740
Benzo(k)fluoranthene 410
Bis(2-chloroethoxy)methane 400 U
Bis(2-chloroethyl) Ether 400 U
Bis(2-ethylhexyl)phthalate 52 J
Butylbenzylphthalate 33 J
Caprolactam 400 U
Carbazole 120 J
Chrysene 960
Di-n-butylphthalate 400 U
Di-n-octylphthalate 400 U
Dibenz(a,h)anthracene 180 J
Dibenzofuran 63 J
Diethylphthalate 400 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB18-0002
Sample Date: 3/22/2006
Duplicate of:

Dimethylphthalate 400 U
Fluoranthene 2100
Fluorene 110 J
Hexachlorobenzene 400 U
Hexachlorobutadiene 400 U
Hexachlorocyclopentadiene 1900 U
Hexachloroethane 400 U
Indeno(1,2,3-cd)pyrene 680
Isophorone 400 U
N-Nitroso-di-n-propylamine 400 U
N-Nitrosodiphenylamine (1) 400 U
Naphthalene 400 U
Nitrobenzene 400 U
Pentachlorophenol 1900 U
Phenanthrene 1400
Phenol 400 U
Pyrene 1500

VOLATILES ug/kg
1,1,1-Trichloroethane 5.7 U
1,1,2,2-Tetrachloroethane 5.7 U
1,1,2-Trichloro-1,2,2-trifluoroethane 5.7 U
1,1,2-Trichloroethane 5.7 U
1,1-Dichloroethane 5.7 U
1,1-Dichloroethene 5.7 U
1,2,4-Trichlorobenzene 5.7 U
1,2-Dibromo-3-chloropropane 5.7 U
1,2-Dibromoethane 5.7 U
1,2-Dichlorobenzene 5.7 U
1,2-Dichloroethane 5.7 U
1,2-Dichloroethene (cis) 5.7 U
1,2-Dichloroethene (trans) 5.7 U
1,2-Dichloropropane 5.7 U
1,3-Dichlorobenzene 5.7 U
1,4-Dichlorobenzene 5.7 U
2-Butanone 5.7 U
2-Hexanone 5.7 U
4-Methyl-2-pentanone 5.7 U
Acetone 23 U
Benzene 5.7 U
Bromodichloromethane 5.7 U
Bromoform 5.7 U
Bromomethane 5.7 U
Carbon Disulfide 5.7 U
Carbon Tetrachloride 5.7 U
Chlorobenzene 5.7 U
Chloroethane 5.7 U
Chloroform 5.7 U
Chloromethane 5.7 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - HANGAR AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB18-0002
Sample Date: 3/22/2006
Duplicate of:

cis-1,3-Dichloropropene 5.7 U
Cyclohexane 5.7 U
Dibromochloromethane 5.7 U
Dichlorodifluoromethane 5.7 U
Ethylbenzene 5.7 U
Isopropylbenzene 5.7 U
Methyl Acetate 5.7 U
Methyl Tert-butyl Ether 5.7 U
Methylcyclohexane 5.7 U
Methylene Chloride 5.7 U
Styrene 5.7 U
Tetrachloroethene 5.7 U
Toluene 5.7 U
trans-1,3-Dichloropropene 5.7 U
Trichloroethene 5.7 U
Trichlorofluoromethane 5.7 U
Vinyl Chloride 5.7 U
Xylene (Total) 17 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - HANGAR AREA

NAS JRB, WILLOW GROVE, PENNSYLVANIA

Data Qualifiers:
J  --  Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
U  --  Value is a non-detected result as reported by the laboratory.

Database source file:  H:\WILLOWGROVE\SITE 3 SOIL\DATA SUMMARIES\FOR DON'S APPENDIX\WGH3SS.DBF data retrieved on: 09/29/09
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01-0204 03SB01-0608 03SB01-1416 03SB02 03SB04 03TP01 03TP02-1 03TP02-2 03TP03 03TP04-1 03TP04-2
Sample Date: 5/27/1997 5/27/1997 5/27/1997 9/6/1991 9/6/1991 9/9/1991 9/10/1991 9/10/1991 9/11/1991 9/11/1991 9/11/1991
Duplicate:

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum NA NA NA 16200 14600 14200 20900 18200 17400 23200 28100
Antimony NA NA NA 9.7 U 12 B 10.3 U 12.3 B 14.7 10.1 U 10 U 14.8
Arsenic NA NA NA 4 4.5 1.3 4.8 5.2 3.4 5.8 1.9
Barium NA NA NA 77.6 80.2 166 121 132 171 87.5 115
Beryllium NA NA NA 1.3 1.4 0.92 B 1.2 1.1 1.1 1.1 1.1
Cadmium NA NA NA 3.2 3.8 1.8 3.9 3.8 0.9 U 1.3 0.9 U
Calcium NA NA NA 1760 4200 646 B 1950 2370 314 B 554 B 450 B
Chromium NA NA NA 24.9 23.7 24.5 32 30.5 18.4 17 U 18.8
Cobalt NA NA NA 8.4 10.6 10.8 9.4 9.4 12.1 6 8.5
Copper NA NA NA 19.5 19 7.1 204 141 36.6 21 22.2
Cyanide NA NA NA 1.6 U 1.1 U 2.3 U 2.3 U 2.5 U 2.2 U 2.5 U 2.2 U
Iron NA NA NA 25200 25500 30200 28500 26600 20000 27900 25600
Lead NA NA NA 18 39.7 13.1 106 118 6.1 10.4 11.1
Magnesium NA NA NA 2410 3520 3260 2320 2420 1430 704 914
Manganese NA NA NA 482 496 431 617 458 1110 508 478
Mercury NA NA NA 0.1 U 0.09 U 0.09 U 0.62 0.44 0.09 U 0.11 U 0.1 U
Nickel NA NA NA 13.2 13.8 16.3 16 17.7 11.4 9.6 9.9
Potassium NA NA NA 1030 1010 3010 1140 903 498 482 509
Selenium NA NA NA 0.87 U 0.85 U 0.81 U 0.97 U 0.92 U 0.88 U 0.93 U 0.9 U
Silver NA NA NA 1.3 U 1.4 U 1.4 U 3.9 4.9 1.3 U 1.3 U 1.3 U
Sodium NA NA NA 964 U 1000 U 1020 U 1080 U 950 U 999 U 993 U 996 U
Thallium NA NA NA 0.44 0.51 0.41 U 0.48 U 0.46 U 0.44 U 0.46 U 0.45 U
Vanadium NA NA NA 36.2 36.8 27.3 41.4 41.4 28.3 29.5 27.5
Zinc NA NA NA 44 52.4 47.9 173 441 30.1 40 32.5

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1'-Biphenyl NA NA NA NA NA NA NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2,3,4,6-Tetrachlorophenol NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
2,4,6-Trichlorophenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2,4-Dichlorophenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2,4-Dimethylphenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2,4-Dinitrophenol NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
2,4-Dinitrotoluene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2,6-Dinitrotoluene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2-Chloronaphthalene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2-Chlorophenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2-Methylnaphthalene NA NA NA 390 U 460 J 1100 U 410 U 55 J 380 U 330 J 980 J
2-Methylphenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
2-Nitroaniline NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
2-Nitrophenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
3,3'-Dichlorobenzidine NA NA NA 780 U 3900 U 2300 U 820 U 790 U 770 U 820 U 2400 U
3-Nitroaniline NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
4,6-Dinitro-2-methylphenol NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
4-Bromophenyl Phenyl Ether NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
4-Chloro-3-methylphenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
4-Chloroaniline NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
4-Chlorophenyl Phenyl Ether NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
4-Methylphenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
4-Nitroaniline NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01-0204 03SB01-0608 03SB01-1416 03SB02 03SB04 03TP01 03TP02-1 03TP02-2 03TP03 03TP04-1 03TP04-2
Sample Date: 5/27/1997 5/27/1997 5/27/1997 9/6/1991 9/6/1991 9/9/1991 9/10/1991 9/10/1991 9/11/1991 9/11/1991 9/11/1991
Duplicate:

4-Nitrophenol NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
Acenaphthene NA NA NA 390 U 1400 J 1100 U 410 U 390 U 380 U 410 U 1200 U
Acenaphthylene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Acetophenone NA NA NA NA NA NA NA NA NA NA NA
Anthracene NA NA NA 390 U 4100 1100 U 410 U 200 J 380 U 410 U 1200 U
Atrazine NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene NA NA NA 40 J 8200 1100 U 91 J 850 380 U 410 U 1200 U
Benzaldehyde NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA 44 J 7000 1100 U 87 J 670 380 U 410 U 1200 U
Benzo(b)fluoranthene NA NA NA 390 U 7500 1100 U 88 J 890 380 U 410 U 1200 U
Benzo(g,h,i)perylene NA NA NA 390 U 2200 1100 U 410 U 230 J 380 U 410 U 1200 U
Benzo(k)fluoranthene NA NA NA 51 J 6200 1100 U 86 J 530 380 U 410 U 1200 U
Benzoic Acid NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
Benzyl Alcohol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Bis(2-chloroethoxy)methane NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Bis(2-chloroethyl)ether NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Bis(2-ethylhexyl)phthalate NA NA NA 120 J 1900 U 1100 U 51 J 860 380 U 46 J 130 J
Butylbenzylphthalate NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Caprolactam NA NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA 47 J 7700 1100 U 97 J 960 380 U 410 U 1200 U
Di-n-butylphthalate NA NA NA 73 B 1900 U 1100 U 43 B 62 B 380 U 60 B 1200 U
Di-n-octylphthalate NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Dibenz(a,h)anthracene NA NA NA 390 U 320 J 1100 U 410 U 390 U 380 U 410 U 1200 U
Dibenzofuran NA NA NA 390 U 1100 J 1100 U 410 U 390 U 380 U 410 U 1200 U
Diethylphthalate NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Dimethylphthalate NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Fluoranthene NA NA NA 89 J 18000 1100 U 180 J 1600 380 U 42 J 1200 U
Fluorene NA NA NA 390 U 1600 J 1100 U 410 U 390 U 380 U 410 U 1200 U
Hexachlorobenzene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Hexachlorobutadiene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Hexachlorocyclopentadiene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Hexachloroethane NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Indeno(1,2,3-cd)pyrene NA NA NA 390 U 2900 1100 U 44 J 310 J 380 U 410 U 1200 U
Isophorone NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
N-Nitroso-di-n-propylamine NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
N-Nitrosodiphenylamine (1) NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Naphthalene NA NA NA 390 U 690 J 1100 U 410 U 390 U 380 U 2000 7400
Nitrobenzene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Pentachlorophenol NA NA NA 1900 U 9400 U 5500 U 2000 U 1900 U 1900 U 2000 U 5900 U
Phenanthrene NA NA NA 65 J 17000 1100 U 100 J 820 380 U 410 U 1200 U
Phenol NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
Pyrene NA NA NA 84 J 15000 1100 U 170 J 1500 380 U 410 U 1200 U

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1,1-Trichloroethane 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
1,1,2,2-Tetrachloroethane 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
1,1,2-Trichloro-1,2,2-trifluoroethane NA NA NA NA NA NA NA NA NA NA NA
1,1,2-Trichloroethane 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
1,1-Dichloroethane 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
1,1-Dichloroethene 12 U 12 U 12 U 3 B 6 U 6 U 6 U 6 U 6 U 6 U 30 U
1,2,3-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
1,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01-0204 03SB01-0608 03SB01-1416 03SB02 03SB04 03TP01 03TP02-1 03TP02-2 03TP03 03TP04-1 03TP04-2
Sample Date: 5/27/1997 5/27/1997 5/27/1997 9/6/1991 9/6/1991 9/9/1991 9/10/1991 9/10/1991 9/11/1991 9/11/1991 9/11/1991
Duplicate:

1,2-Dibromoethane NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA 45 J 1900 U 1100 U 410 U 390 U 380 U 410 U 3600
1,2-Dichloroethane 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
1,2-Dichloroethene (cis) NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethene (Total) 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
1,2-Dichloroethene (trans) NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
1,3-Dichlorobenzene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 1200 U
1,4-Dichlorobenzene NA NA NA 390 U 1900 U 1100 U 410 U 390 U 380 U 410 U 880 J
2-Butanone 12 U 14 J 12 U 11 U 12 U 12 U 13 U 12 U 12 U 13 U 60 U
2-Hexanone 12 UJ 12 UJ 12 UJ 11 U 12 U 12 U 13 U 12 U 12 U 13 U 60 U
4-Methyl-2-pentanone 12 U 12 U 12 U 11 U 12 U 12 U 13 U 12 U 12 U 13 U 60 U
Acetone 12 UJ 71 J 12 UJ 6 B 6 B 12 U 13 U 12 U 12 U 23 B 140 B
Benzene 12 U 12 U 12 U 3 J 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Bromochloromethane NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Bromoform 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Bromomethane 12 U 12 U 12 U 11 U 12 U 12 U 13 U 12 U 12 U 13 U 60 U
Carbon Disulfide 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Carbon Tetrachloride 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Chlorobenzene 12 U 12 U 12 U 2 J 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Chloroethane 12 U 12 U 12 U 11 U 12 U 12 U 13 U 12 U 12 U 13 U 60 U
Chloroform 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Chloromethane 12 U 12 U 12 U 11 U 12 U 12 U 13 U 12 U 12 U 13 U 60 U
cis-1,3-Dichloropropene 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Cyclohexane NA NA NA NA NA NA NA NA NA NA NA
Dibromochloromethane 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Dichlorodifluoromethane NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Isopropylbenzene NA NA NA NA NA NA NA NA NA NA NA
M,p-xylene NA NA NA NA NA NA NA NA NA NA NA
Methyl Acetate NA NA NA NA NA NA NA NA NA NA NA
Methyl Tert-butyl Ether (mtbe) NA NA NA NA NA NA NA NA NA NA NA
Methylcyclohexane NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 24 B 25 B 24 B 6 U 4 B 6 U 6 U 6 U 6 U 6 U 6 B
O-xylene NA NA NA NA NA NA NA NA NA NA NA
Styrene 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Tetrachloroethene 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Toluene 12 U 12 U 12 U 2 J 6 U 6 U 6 U 6 U 6 U 6 U 30 U
trans-1,3-Dichloropropene 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Trichloroethene 12 U 12 U 12 U 2 J 6 U 6 U 6 U 6 U 6 U 6 U 30 U
Trichlorofluoromethane NA NA NA NA NA NA NA NA NA NA NA
Vinyl Acetate NA NA NA 11 U 12 U 12 U 13 U 12 U 12 U 13 U 60 U
Vinyl Chloride 12 U 12 U 12 U 11 U 12 U 12 U 13 U 12 U 12 U 13 U 60 U
Xylene (Total) 12 U 12 U 12 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 30 U

PESTICIDES/PCBS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4,4'-DDD NA NA NA 19 U 19 U 18 U 20 U 38 U 19 U 20 U 20 U
4,4'-DDE NA NA NA 19 U 19 U 18 U 20 U 38 U 19 U 20 U 20 U
4,4'-DDT NA NA NA 19 U 19 U 18 U 20 U 38 U 19 U 20 U 20 U
Aldrin NA NA NA 9.3 U 9.3 U 9.1 U 10 U 19 U 9.3 U 9.9 U 9.8 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01-0204 03SB01-0608 03SB01-1416 03SB02 03SB04 03TP01 03TP02-1 03TP02-2 03TP03 03TP04-1 03TP04-2
Sample Date: 5/27/1997 5/27/1997 5/27/1997 9/6/1991 9/6/1991 9/9/1991 9/10/1991 9/10/1991 9/11/1991 9/11/1991 9/11/1991
Duplicate:

Alpha-BHC NA NA NA 9.3 U 9.3 U 9.1 U 10 U 19 U 9.3 U 9.9 U 9.8 U
Alpha-Chlordane NA NA NA 93 U 93 U 91 U 100 U 190 U 93 U 99 U 98 U
Aroclor-1016 NA NA NA 93 U 93 U 91 U 100 U 190 U 93 U 99 U 98 U
Aroclor-1221 NA NA NA 93 U 93 U 91 U 100 U 190 U 93 U 99 U 98 U
Aroclor-1232 NA NA NA 93 U 93 U 91 U 100 U 190 U 93 U 99 U 98 U
Aroclor-1242 NA NA NA 93 U 93 U 91 U 100 U 190 U 93 U 99 U 98 U
Aroclor-1248 NA NA NA 93 U 93 U 91 U 100 U 190 U 93 U 99 U 98 U
Aroclor-1254 NA NA NA 190 U 190 U 180 U 490 810 190 U 200 U 200 U
Aroclor-1260 NA NA NA 190 U 190 U 180 U 200 U 380 U 190 U 200 U 200 U
Aroclor-1262 NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1268 NA NA NA NA NA NA NA NA NA NA NA
Beta-BHC NA NA NA 9.3 U 9.3 U 9.1 U 10 U 19 U 9.3 U 9.9 U 9.8 U
Delta-BHC NA NA NA 9.3 U 9.3 U 9.1 U 10 U 19 U 9.3 U 9.9 U 9.8 U
Dieldrin NA NA NA 63 230 18 U 79 38 U 19 U 20 U 20 U
Endosulfan I NA NA NA 9.3 U 9.3 U 9.1 U 10 U 19 U 9.3 U 9.9 U 9.8 U
Endosulfan II NA NA NA 19 U 19 U 18 U 20 U 38 U 19 U 20 U 20 U
Endosulfan Sulfate NA NA NA 19 U 19 U 18 U 20 U 38 U 19 U 20 U 20 U
Endrin NA NA NA 19 U 19 U 18 U 25 38 U 19 U 20 U 20 U
Endrin Aldehyde NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone NA NA NA 19 U 19 U 18 U 20 U 38 U 19 U 20 U 20 U
Gamma-BHC (Lindane) NA NA NA 9.3 U 9.3 U 9.1 U 10 U 19 U 9.3 U 9.9 U 9.8 U
Gamma-Chlordane NA NA NA 93 U 93 U 91 U 100 U 190 U 93 U 99 U 98 U
Heptachlor NA NA NA 9.3 U 9.3 U 9.1 U 10 U 19 U 9.3 U 9 U 9 U
Heptachlor Epoxide NA NA NA 9.3 U 9.3 U 9.1 U 10 U 19 U 9.3 U 9.9 U 9.8 U
Methoxychlor NA NA NA 93 U 93 U 91 U 100 U 190 U 93 U 99 U 98 U
Toxaphene NA NA NA 190 U 190 U 180 U 200 U 380 U 190 U 200 U 200 U

DIOXINS/FURANS
1,2,3,4,6,7,8-HpCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HpCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HxCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HxCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HxCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HxCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HxCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HxCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDF NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HxCDF NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PeCDF NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDF NA NA NA NA NA NA NA NA NA NA NA
OCDD NA NA NA NA NA NA NA NA NA NA NA
OCDF NA NA NA NA NA NA NA NA NA NA NA
Total 2,3,7,8-TCDD Equiv. NA NA NA NA NA NA NA NA NA NA NA
Total HpCDD NA NA NA NA NA NA NA NA NA NA NA
Total HpCDF NA NA NA NA NA NA NA NA NA NA NA
Total HxCDD NA NA NA NA NA NA NA NA NA NA NA
Total HxCDF NA NA NA NA NA NA NA NA NA NA NA
Total PeCDD NA NA NA NA NA NA NA NA NA NA NA
Total PeCDF NA NA NA NA NA NA NA NA NA NA NA
Total TCDD NA NA NA NA NA NA NA NA NA NA NA
Total TCDF NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline

03TP04-3 03TP04-4 03TP05-0506-01 03TP05-0910-02 03TP05-0910-02-D 03TP06-0304-01 03TP06-0607-04 03TP06-0708-02 03TP06-0809-03
9/11/1991 9/11/1991 4/30/2007 4/30/2007 4/30/2007 5/1/2007 5/1/2007 5/1/2007 5/1/2007

03TP05-0910-02-D 03TP05-0910-02 03TP06-0809-03-D

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
13500 29100 27200 26100 16000 15200 25400 21600 25600

9.3 U 12.7 B 7.2 L 6.9 J 2.6 J 0.58 B 28.8 L 12.9 L 113 L
17.9 3.7 7.4 6.3 J 3.4 J 2.6 L 10.7 L 4.1 L 8.6 L

96 330 302 J 377 J 186 J 167 J 628 J 267 J 656 J
1 1.2 0.79 0.77 0.94 1.1 1 0.78 0.61

2.1 0.98 U 57.7 K 14.2 K 17.8 K 1.4 K 99.4 K 25.1 K 155 K
9260 277 B 8730 4120 J 2370 J 984 26200 5550 14700
20.6 13.7 73.5 K 78.2 J 30 J 9.4 K 108 K 53.4 K 83.7 K
7.2 21.5 23.8 10.7 8 13.2 30.1 12.1 20.2

25.7 77.3 1210 K 363 K 392 K 67.4 K 1280 K 475 K 1500 K
2.3 U 2.3 U 0.41 J 0.49 J 0.8 J 0.25 1 0.63 4.6

23200 17000 44400 40100 27900 24100 113000 106000 91600
29.9 3.7 1090 J 1100 J 6480 J 63.2 J 2170 J 1370 J 1990 J
6130 841 2610 2400 1760 665 8690 1720 3690
449 3030 975 816 959 1290 2030 1590 3070

0.14 0.1 U 0.46 L 1.6 L 1.6 L 0.58 L 4.8 L 3.9 L 6.7 L
13 11.7 296 K 47.1 K 58.9 K 13.8 K 145 K 40.9 K 81.3 K

1020 522 U 1120 887 1090 351 1590 553 790
0.82 U 0.96 U 0.34 UR 0.32 UR 0.33 UR 0.32 UR 3.8 UR 1.7 UR 3.7 UR
1.2 U 1.5 U 18.9 3.2 3.6 0.64 233 6 45.7
917 U 1090 U 578 L 77.7 L 19.5 UR 19.2 UR 987 L 100 UR 158 L

0.41 U 0.48 U 0.59 UR 0.57 UR 0.57 UR 0.56 UR 1.3 UR 2.9 UR 1.3 UR
33.6 21.2 22.3 20.7 21.8 16.7 32.9 18 26.2
74.2 20.7 2600 K 892 K 814 K 103 K 7390 K 1230 K 4990 K

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NA NA 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
NA NA 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
NA NA NA NA NA NA NA NA NA

1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
NA NA 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

5500 U 1900 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
5500 U 1900 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
290 J 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

5500 U 1900 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
2200 U 800 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
5500 U 1900 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
5500 U 1900 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
5500 U 1900 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane

03TP04-3 03TP04-4 03TP05-0506-01 03TP05-0910-02 03TP05-0910-02-D 03TP06-0304-01 03TP06-0607-04 03TP06-0708-02 03TP06-0809-03
9/11/1991 9/11/1991 4/30/2007 4/30/2007 4/30/2007 5/1/2007 5/1/2007 5/1/2007 5/1/2007

03TP05-0910-02-D 03TP05-0910-02 03TP06-0809-03-D

5500 U 1900 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
130 J 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
280 J 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
NA NA 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
850 J 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
NA NA 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

5600 400 U 860 U 820 U 820 U 410 U 480 U 230 J 2300 U
NA NA 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

5100 400 U 860 U 820 U 820 U 410 U 480 U 390 J 2300 U
7100 400 U 860 U 820 U 820 U 410 U 480 U 290 J 2300 U
1300 400 U 860 U 820 U 820 U 410 U 63 J 2100 U 2300 U
3600 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
5500 U 1900 U NA NA NA NA NA NA NA
1100 U 400 U NA NA NA NA NA NA NA
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 130 J 290 J 2100 U 3300
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

NA NA 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
NA NA 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

5000 400 U 860 U 820 U 820 U 410 U 480 U 250 J 2300 U
1000 U 45 B 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 220 J
180 J 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
140 J 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
8200 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
200 J 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1800 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
210 J 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U

1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
5500 U 1900 U 4200 U 4000 U 4000 U 2000 U 2300 U 10000 U 11000 U
3100 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
1100 U 400 U 860 U 820 U 820 U 410 U 480 U 2100 U 2300 U
9300 400 U 860 U 820 U 820 U 410 U 480 U 580 J 2300 U

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
1100 U 400 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

03TP04-3 03TP04-4 03TP05-0506-01 03TP05-0910-02 03TP05-0910-02-D 03TP06-0304-01 03TP06-0607-04 03TP06-0708-02 03TP06-0809-03
9/11/1991 9/11/1991 4/30/2007 4/30/2007 4/30/2007 5/1/2007 5/1/2007 5/1/2007 5/1/2007

03TP05-0910-02-D 03TP05-0910-02 03TP06-0809-03-D

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
1100 U 400 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

6 U 6 U NA NA NA NA NA NA NA
NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
1100 U 400 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
1100 U 400 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

11 U 12 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
11 U 12 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
11 U 12 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
7 B 12 U 28 U 9.5 J 21 U 20 U 33 U 24 U 30 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

11 U 12 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

11 U 12 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

11 U 12 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
NA NA 14 U 11 U 11 U 10 U 16 U 12 U 15 U
NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

6 U 2 B 5.9 B 2.4 B 1.6 B 3.5 B 4.5 B 3.3 B 3.9 B
NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U

NA NA 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
11 U 12 U NA NA NA NA NA NA NA
11 U 12 U 7.1 U 5.3 U 5.3 U 5.1 U 8.1 U 6 U 7.5 U
6 U 6 U NA NA NA NA NA NA NA

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
36 U 19 U 9.9 J 5.8 J 1.7 J 0.47 B 72000 24 J 57 J
36 U 19 U 2 J 1.6 J 2.5 J 2.4 8700 13 J 11 J
36 U 19 U 6.2 J 2.1 U 5.8 J 2.2 J 270000 2.2 U 69 J
18 U 9.6 U 1.7 J 3 J 5.6 J 2.1 U 2500 U 9.4 J 9.7
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXINS/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Total 2,3,7,8-TCDD Equiv.
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03TP04-3 03TP04-4 03TP05-0506-01 03TP05-0910-02 03TP05-0910-02-D 03TP06-0304-01 03TP06-0607-04 03TP06-0708-02 03TP06-0809-03
9/11/1991 9/11/1991 4/30/2007 4/30/2007 4/30/2007 5/1/2007 5/1/2007 5/1/2007 5/1/2007

03TP05-0910-02-D 03TP05-0910-02 03TP06-0809-03-D

18 U 9.6 U 2.2 U 2.1 U 2.1 U 2.1 U 2500 U 2.2 U 2.4 U
180 U 96 U 2.2 U 2.1 U 2.1 U 2.1 U 2500 U 2.2 U 2.4 U
180 U 96 U 22 U 21 U 21 U 20 U 490 U 21 U 24 U
180 U 96 U 22 U 21 U 21 U 20 U 490 U 21 U 24 U
180 U 96 U 22 U 21 U 21 U 20 U 490 U 21 U 24 U
180 U 96 U 22 U 21 U 21 U 20 U 490 U 21 U 24 U
180 U 96 U 22 U 21 U 21 U 20 U 490 U 21 U 24 U
360 U 190 U 22 U 50 81 J 20 U 490 U 450 620
360 U 190 U 22 U 55 40 20 U 490 U 550 600
NA NA 22 U 21 U 21 U 20 U 490 U 21 U 24 U
NA NA 22 U 21 U 21 U 20 U 490 U 21 U 24 U
18 U 9.6 U 2.2 U 2.1 U 2.1 U 2.1 U 2500 U 2.2 U 2.4 U
18 U 9.6 U 0.35 J 0.43 J 2.1 U 0.96 J 2500 U 2.2 U 0.94 J
36 U 19 U 200 76 83 10 10000 30 68
18 U 9.6 U 2.2 U 2.1 U 2.1 U 2.1 U 580 J 2.2 U 1.4 J
36 U 19 U 2.2 U 2.1 U 2.1 U 2.1 U 2500 U 2.2 U 16 J
36 U 19 U 2.2 U 2.3 J 0.91 J 2.1 U 2500 U 5.9 J 19
36 U 19 U 2.2 U 2.1 U 2.1 U 2.1 U 2500 U 2.2 U 17 J

NA NA 0.83 J 2.1 U 2.1 U 0.52 J 2500 U 2.2 U 2.4 U
36 U 19 U 0.39 J 0.55 J 0.32 J 2.1 U 2500 U 5.2 J 2.4 U
18 U 9.6 U 0.9 J 1.3 J 1.8 J 0.69 J 2500 U 3 J 3.4 J

180 U 96 U 1.7 J 3.2 J 5.5 J 1.2 J 620 J 16 J 18 J
18 U 9.6 U 2.2 U 1.8 J 2.1 U 2.1 U 2500 U 8 J 2.4 U
18 U 9.6 U 2.2 U 2.1 U 2.1 U 1.5 J 390 J 2.2 U 1.8 J

180 U 96 U 3 J 4.6 J 2.8 J 1 J 4800 U 18 24 J
360 U 190 U 87 U 83 U 83 U 82 U 98000 U 86 U 95 U

ng/kg ng/kg
NA NA 320 NA NA NA NA NA 380 J
NA NA 560 NA NA NA NA NA 490 J
NA NA 60 NA NA NA NA NA 36 J
NA NA 21 NA NA NA NA NA 16 J
NA NA 230 NA NA NA NA NA 270 J
NA NA 45 NA NA NA NA NA 40 J
NA NA 150 EMPC NA NA NA NA NA 89 EMPC
NA NA 58 NA NA NA NA NA 49 J
NA NA 17 NA NA NA NA NA 3.2 J
NA NA 28 EMPC NA NA NA NA NA 16 EMPC
NA NA 240 EMPC NA NA NA NA NA 52 EMPC
NA NA 170 NA NA NA NA NA 150 J
NA NA 210 EMPC NA NA NA NA NA 110 J
NA NA 9.6 NA NA NA NA NA 17
NA NA 230 EMPC NA NA NA NA NA 59 EMPC
NA NA 2100 NA NA NA NA NA 1700
NA NA 190 NA NA NA NA NA 190 J
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline

03TP06-0809-03-D 03TP07-0203-02 03TP07-0304-01 03TP08-0203-03 03TP08-0304-02 03TP08-0405-01 03TP09-0506-01 03TP09-0506-02 03TP10-0304-02
5/1/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007 5/3/2007 5/3/2007 5/3/2007

03TP06-0809-03

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
NA 24700 21700 18000 18700 29600 20700 17800 14300
NA 0.39 UL 0.39 UL 29.7 L 0.38 UL 41.9 L 0.4 UL 0.4 UL 0.39
NA 2.8 4.1 6.3 2.2 9.9 2.5 2.8 L 2
NA 128 69.5 518 149 735 61.3 46.1 129
NA 0.97 0.74 0.86 1 0.84 0.67 0.92 1.3
NA 0.085 U 0.084 U 24.2 0.084 U 51.5 0.087 U 0.088 U 0.084
NA 253 624 17900 365 6740 485 402 379
NA 7.7 K 16.4 K 49.5 K 4.2 K 133 K 18 K 6.3 K 5.7
NA 10 10.5 18.3 6.1 11.2 2.5 3.8 11.4
NA 44.9 28.6 734 93.1 932 25.1 60.8 148
NA 0.18 0.6 U 0.18 0.2 2.2 0.63 U 0.63 U 0.6
NA 15400 21000 27200 10600 60400 9660 19900 17500
NA 4.3 7.4 2010 2.2 4640 7.6 4.5 4.2
NA 660 1370 8650 408 2340 798 1020 451
NA 936 606 712 879 1520 41.6 52 1140
NA 0.057 0.057 0.73 0.067 0.35 0.023 L 0.027 L 0.024
NA 11.5 12.2 150 7.8 84.6 9 5.8 12.7
NA 272 503 1000 191 1070 388 240 168
NA 0.32 UL 0.32 UL 0.55 L 0.31 UL 0.36 UR 0.33 UL 0.33 UL 0.32
NA 0.036 U 0.052 B 8 0.036 U 34 0.037 U 0.038 U 0.036
NA 19.1 UR 18.9 UR 529 18.8 UL 1200 19.6 UL 28.1 L 38.7
NA 0.56 UL 0.55 UL 0.64 UR 0.55 UL 0.62 UR 0.57 UL 0.57 UR 0.55
NA 17.7 30.4 28.2 11.8 21.7 32.5 19.2 15.4
NA 18 25.8 2260 10.6 2560 12.1 30 20.4

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA NA NA NA NA NA NA NA NA
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane

03TP06-0809-03-D 03TP07-0203-02 03TP07-0304-01 03TP08-0203-03 03TP08-0304-02 03TP08-0405-01 03TP09-0506-01 03TP09-0506-02 03TP10-0304-02
5/1/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007 5/3/2007 5/3/2007 5/3/2007

03TP06-0809-03

NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 93 J 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 62 J 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 61 J 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 59 J 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 390 J 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 100 J 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 160 J 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 62 J 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 1900 U 1900 U 4500 U 1900 U 2200 U 2000 U 2000 U 1900
NA 400 U 400 U 930 U 400 U 180 J 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 450 U 410 U 420 U 400
NA 400 U 400 U 930 U 400 U 160 J 410 U 420 U 400

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

03TP06-0809-03-D 03TP07-0203-02 03TP07-0304-01 03TP08-0203-03 03TP08-0304-02 03TP08-0405-01 03TP09-0506-01 03TP09-0506-02 03TP10-0304-02
5/1/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007 5/3/2007 5/3/2007 5/3/2007

03TP06-0809-03

NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA NA NA NA NA NA NA NA NA
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 20 U 20 U 30 U 21 U 25 U 23 U 24 U 25
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 10 U 10 U 15 U 11 U 12 U 11 U 12 U 13
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 1.9 B 1.9 B 2.6 B 2.8 B 2.7 B 3.4 B 6.1 B 3.4
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA NA NA NA NA NA NA NA NA
NA 5.1 U 5.1 U 7.5 U 5.4 U 6.1 U 5.7 U 5.9 U 6.3
NA NA NA NA NA NA NA NA NA

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NA 2.1 U 2.1 U 1.4 J 2 U 1.4 J 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 6.6 2 U 3.8 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 15 2 U 8.6 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 2.3 J 2 U 0.61 J 2.1 U 2.1 U 2.1
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXINS/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Total 2,3,7,8-TCDD Equiv.
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03TP06-0809-03-D 03TP07-0203-02 03TP07-0304-01 03TP08-0203-03 03TP08-0304-02 03TP08-0405-01 03TP09-0506-01 03TP09-0506-02 03TP10-0304-02
5/1/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007 5/2/2007 5/3/2007 5/3/2007 5/3/2007

03TP06-0809-03

NA 2.1 U 2.1 U 2.4 U 2 U 2.3 U 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 3.1 2 U 1.3 J 2.1 U 2.1 U 0.39
NA 20 U 20 U 24 U 20 U 23 U 21 U 21 U 20
NA 20 U 20 U 24 U 20 U 23 U 21 U 21 U 20
NA 20 U 20 U 24 U 20 U 23 U 21 U 21 U 20
NA 20 U 20 U 24 U 20 U 23 U 21 U 21 U 20
NA 20 U 20 U 24 U 20 U 23 U 21 U 21 U 20
NA 20 U 20 U 24 U 20 U 23 U 21 U 21 U 20
NA 20 U 20 U 46 20 U 23 U 21 U 21 U 20
NA 20 U 20 U 24 U 20 U 23 U 21 U 21 U 20
NA 20 U 20 U 24 U 20 U 23 U 21 U 21 U 20
NA 2.1 U 2.1 U 2.4 U 2 U 2.3 U 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 0.55 J 2 U 2.3 U 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 330 2 U 120 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 2.4 U 2 U 2.3 U 2.1 U 2.1 U 2.1
NA 2.1 U 0.71 J 0.63 J 2 U 2.3 U 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 2.2 J 2 U 0.61 J 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 4.5 J 2 U 1.8 J 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 1.6 J 2 U 1 J 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 2.7 J 2 U 0.94 J 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 0.99 J 2 U 0.81 J 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 4.2 J 2 U 2.3 J 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 0.52 J 2 U 2.3 U 2.1 U 2.1 U 2.1
NA 2.1 U 2.1 U 2.4 U 2 U 2.3 U 2.1 U 2.1 U 2.1
NA 4 U 4 U 2.2 J 4 U 2.5 J 4.1 U 4.2 U 4
NA 82 U 81 U 95 U 81 U 91 U 84 U 84 U 81

ng/kg
650 J NA NA NA NA NA NA NA NA

1100 J NA NA NA NA NA NA NA NA
88 J NA NA NA NA NA NA NA NA
39 J NA NA NA NA NA NA NA NA

690 EMPC NA NA NA NA NA NA NA NA
94 J NA NA NA NA NA NA NA NA

230 EMPC NA NA NA NA NA NA NA NA
120 J NA NA NA NA NA NA NA NA
14 NA NA NA NA NA NA NA NA
43 EMPC NA NA NA NA NA NA NA NA

130 J NA NA NA NA NA NA NA NA
350 EMPC NA NA NA NA NA NA NA NA
300 EMPC NA NA NA NA NA NA NA NA
17 J NA NA NA NA NA NA NA NA

130 EMPC NA NA NA NA NA NA NA NA
2200 NA NA NA NA NA NA NA NA
420 J NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline

03TP10-0405-01 03TP11-0304-01 03TP11-0405-02 03TP12-0304-02 03TP12-0405-01 03TP13-0203-01 03TP14-0203-01 03TP15-0405-01
5/3/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/7/2007

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
20800 12800 12400 10400 12000 13900 11100 19200

UL 0.39 UL 0.38 UL 0.38 UL 0.4 UL 1 B 0.38 UL 0.4 UL 0.39 UL
L 7 4.6 4.1 4.6 5.3 2.3 6.7 2.8

287 58 48.4 117 83.9 77.1 90.9 176
1.7 0.77 0.78 1.1 0.94 0.67 1.2 0.98

U 0.085 U 0.083 U 0.083 U 0.086 U 2.7 0.082 U 0.088 U 0.085 UR
704 1310 641 1230 1220 396 1420 329

K 22.5 K 18.6 K 18.7 K 14.2 K 21.5 K 6.9 K 18.1 K 8.1
82.8 7.1 8.1 6.6 8.4 4.1 5.7 9.6

43 12.9 16.3 11.3 34.6 21.9 9.3 34.1 K
U 0.14 0.6 U 0.6 U 0.62 U 0.17 0.59 U 0.13 0.61 U

23000 21200 19800 13800 21600 9570 13200 14100
35.7 11.6 7.6 30.2 104 3.3 23.4 4.9
868 2420 1840 1540 1620 809 1470 979

20000 412 541 947 774 221 321 910
L 0.074 L 0.036 L 0.027 L 0.06 L 0.18 L 0.034 L 0.09 L 0.029

15.6 10.4 10 9.2 10.8 7.4 9.3 15.4
286 605 527 356 B 365 B 350 B 336 B 469

UL 8 U 0.31 UL 0.31 UL 0.32 UL 0.32 UL 0.31 UL 0.33 UL 0.32 U
U 3.6 0.075 B 0.036 U 0.17 B 0.31 0.035 U 0.038 U 0.036 U
L 19.1 UR 26.4 L 19.1 L 19.4 UR 18.9 UR 32.8 L 19.7 UR 19.1 UR
UR 13.9 U 0.54 UR 0.55 UR 0.56 UL 0.55 UR 0.54 UL 0.57 UL 0.56 UR

34.9 32.6 30.5 22.3 28.1 13.2 25.4 17.6
28.3 29.1 22.9 37.3 141 14.7 37.9 26.9

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U

NA NA NA NA NA NA NA NA
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 190 J 390 U 420 U 400 U
U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane

03TP10-0405-01 03TP11-0304-01 03TP11-0405-02 03TP12-0304-02 03TP12-0405-01 03TP13-0203-01 03TP14-0203-01 03TP15-0405-01
5/3/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/7/2007

U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 110 J 800 U 390 U 71 J 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 100 J 800 U 390 U 70 J 400 U
U 400 U 390 U 390 U 110 J 800 U 390 U 84 J 400 U
U 400 U 390 U 390 U 100 J 800 U 390 U 73 J 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 140 J 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 180 J 800 U 390 U 150 J 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 280 J 89 J 390 U 240 J 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 110 J 800 U 390 U 69 J 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 2000 U 1900 U 1900 U 4000 U 3900 U 1900 U 2000 U 1900 U
U 400 U 42 J 390 U 260 J 80 J 390 U 250 J 400 U
U 400 U 390 U 390 U 820 U 800 U 390 U 420 U 400 U
U 400 U 390 U 390 U 280 J 92 J 390 U 240 J 400 U

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

03TP10-0405-01 03TP11-0304-01 03TP11-0405-02 03TP12-0304-02 03TP12-0405-01 03TP13-0203-01 03TP14-0203-01 03TP15-0405-01
5/3/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/7/2007

U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U

NA NA NA NA NA NA NA NA
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.5 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 22 U 20 U 21 U 16 J 33 6.1 J 25 UJ 21 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 11 U 10 U 11 U 11 U 11 U 9.9 U 12 UJ 10 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
B 2.4 B 5.1 B 7.2 B 3.3 B 3.5 B 5.5 B 4 B 6.8 B
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U

NA NA NA NA NA NA NA NA
U 5.6 U 5 U 5.3 U 5.6 U 5.4 U 4.9 U 6.2 UJ 5.2 U

NA NA NA NA NA NA NA NA

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
U 2.1 U 2 U 2 U 4.1 5.5 J 2 U 11 U 2.1 U
U 2.1 U 2 U 2 U 15 18 0.72 J 11 U 2.1 U
U 2.1 U 2 U 2 U 1.5 J 2.1 U 0.39 J 20 2.1 U
U 2.1 U 2 U 2 U 1.9 J 6.5 J 2 U 11 U 2.1 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXINS/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Total 2,3,7,8-TCDD Equiv.
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03TP10-0405-01 03TP11-0304-01 03TP11-0405-02 03TP12-0304-02 03TP12-0405-01 03TP13-0203-01 03TP14-0203-01 03TP15-0405-01
5/3/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/4/2007 5/7/2007

U 2.1 U 2 U 2 U 2.1 U 2.1 U 2 U 11 U 2.1 U
J 0.26 J 1.4 J 2 U 24 91 2 U 330 J 2.1 U
U 20 U 20 U 20 U 21 U 20 U 20 U 21 U 20 U
U 20 U 20 U 20 U 21 U 20 U 20 U 21 U 20 U
U 20 U 20 U 20 U 21 U 20 U 20 U 21 U 20 U
U 20 U 20 U 20 U 37 110 20 U 21 U 20 U
U 20 U 20 U 20 U 21 U 20 U 20 U 21 U 20 U
U 20 U 20 U 20 U 21 U 20 U 20 U 21 U 20 U
U 20 U 20 U 20 U 21 U 53 20 U 21 U 20 U
U 20 U 20 U 20 U 21 U 20 U 20 U 21 U 20 U
U 20 U 20 U 20 U 21 U 20 U 20 U 21 U 20 U
U 2.1 U 2 U 2 U 2.1 U 2.1 U 2 U 11 U 2.1 U
U 2.1 U 2 U 2 U 1.4 J 2.7 2 U 11 U 2.1 U
U 2.1 U 0.58 J 2 U 15 140 0.24 J 400 0.28 J
U 2.1 U 2 U 2 U 2.1 U 2.1 U 2 U 11 U 1.1 J
U 2.1 U 2 U 2 U 2.1 U 2.1 U 2 U 11 U 0.7 J
U 2.1 U 2 U 2 U 2.1 U 0.62 J 2 U 11 U 2.1 U
U 2.1 U 2 U 2 U 2.1 U 2.1 U 2 U 11 U 2.1 U
U 2.1 U 2 U 2 U 2.1 U 2 J 2 U 11 U 2.1 U
U 2.1 U 2 U 2 U 2.1 U 2.1 U 2 U 11 U 2.1 U
U 2.1 U 2 U 2 U 6.9 2.8 2 U 4.5 J 2.1 U
U 2.1 U 1.1 J 2 U 20 J 57 J 2 U 230 2.1 U
U 2.1 U 2 U 2 U 0.53 J 2.8 J 2 U 11 U 2.1 U
U 2.1 U 2 U 2 U 3.7 J 5.4 J 2 U 12 J 2.1 U
U 4 U 3.9 U 3.9 U 4.1 U 2.1 J 3.9 U 21 U 4 U
U 82 U 80 U 80 U 83 U 81 U 79 U 420 U 82 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

DATA_SUM_SB_DATA.xlsx 16 of 29



DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline

03TP17-0304-01 03TP18-0203-01 03TP18-0203-01-D 03TP19-0304-02 03TP19-0607-01 03TP20-0708-01 03TP23-0304-01 03TP24-0304-01
5/7/2007 5/8/2007 5/8/2007 1/12/2009 1/12/2009 1/12/2009 1/13/2009 1/13/2009

03TP18-0203-01-D 03TP18-0203-01

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
23100 25200 28300 74700 23800 24700 20000 33900

0.39 UL 0.39 UJ 4 J 70.6 L 31 L 10.7 J 1.3 B 19.2 J
3.9 3.8 2 L 17.1 8.4 6.5 5.7 8.7

88.9 162 155 859 475 346 115 347
0.94 0.98 L 0.67 L 0.71 B 0.81 B 1.4 K 0.8 B 0.89 B

0.084 UR 2.7 J 13.7 J 237 300 48.7 0.08 UR 24.3 L
519 777 J 1300 J 27300 16500 12200 953 6240

10.8 14.7 J 25.2 J 148 J 71.4 J 56.3 J 21.9 J 84.9 J
9.7 9.1 8.4 20 13.7 10.3 7 8.3

21.5 K 90.5 J 421 J 6340 1380 567 23.2 415
0.6 U 0.61 U 0.62 U 1.2 0.64 0.45 0.1 U 2.4

16000 21500 J 87100 J 193000 40200 40700 26000 49300
8.7 688 450 2570 J 2380 J 1210 J 10.8 J 555 J
973 877 767 5560 J 3190 J 2830 J 2120 J 2390 J
701 738 926 2610 1680 817 388 765

0.049 0.078 J 0.19 J 1.8 0.081 7.1 0.054 0.4
11.1 20.1 J 33.8 J 161 J 144 J 85.4 J 15.5 J 67.8 J
337 368 249 1740 1700 1230 825 840

0.32 U 0.32 UL 0.65 UR 0.35 UR 0.26 UR 0.24 UR 0.26 UR 0.3 UR
0.036 U 1.1 J 3.7 J 23.5 33.3 60.2 0.07 U 29.8
18.9 UR 26.2 L 39 UR 734 K 1020 K 411 R 148 R 292 R
0.55 UR 0.55 UR 1.1 UR 48.5 K 9.7 K 9.2 K 4.9 R 9.8 R
22.4 19.5 17.9 43.4 31.7 37.7 38.7 44.3
22.3 151 J 954 J 4610 2350 1710 127 1750

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
400 U 400 U 410 U 290 U 200 U 940 U 200 U 240 U
400 U 400 U 410 U 290 U 36 J 190 U 200 U 240 U
NA NA NA 6 J 8.1 J 14000 U 0.84 J 5 J
400 U 400 U 410 U 440 U 310 U 1400 U 310 U 370 U
400 U 400 U 410 U 290 U 200 U 190 U 200 U 240 U
400 U 400 U 410 U 410 U 290 U 1300 U 290 U 340 U
400 U 400 U 410 U 420 U 300 U 1400 U 300 U 350 U
400 U 400 U 410 U 420 U 300 U 1400 U 300 U 350 U
400 U 400 U 410 U 310 U 220 U 1000 U 220 U 250 U

1900 U 1900 U 2000 U 560 U 400 U 1800 U 400 U 460 U
400 U 400 U 410 U 440 U 310 U 1400 U 310 U 370 U
400 U 400 U 410 U 390 U 280 U 1300 U 280 U 320 U
400 U 400 U 410 U 470 U 340 U 1600 U 340 U 390 U
400 U 400 U 410 U 560 U 400 U 1800 U 400 U 460 U
400 U 400 U 410 U 15 16 1100 J 1.3 J 6.1 J
400 U 400 U 410 U 490 U 350 U 1600 U 350 U 410 U

1900 U 1900 U 2000 U 560 U 400 U 1800 U 400 U 460 U
400 U 400 U 410 U 390 U 280 U 1300 U 280 U 320 U

1900 U 1900 U 2000 UJ 420 U 300 U 1400 U 300 U 350 U
1900 U 1900 U 2000 U 560 U 400 U 1800 U 400 U 460 U
1900 U 1900 U 2000 U 560 U 400 U 1800 U 400 U 460 U
400 U 400 U 410 U 320 U 230 U 1100 U 230 U 270 U
400 U 400 U 410 U 420 U 300 U 1400 U 300 U 350 U
400 U 400 U 410 U 440 U 310 U 1400 U 310 U 370 U
400 U 400 U 410 U 390 U 280 U 1300 U 280 U 320 U
400 U 400 U 410 U 560 U 400 U 1800 U 400 U 460 U

1900 U 1900 U 2000 U 560 U 400 U 1800 U 400 U 460 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane

03TP17-0304-01 03TP18-0203-01 03TP18-0203-01-D 03TP19-0304-02 03TP19-0607-01 03TP20-0708-01 03TP23-0304-01 03TP24-0304-01
5/7/2007 5/8/2007 5/8/2007 1/12/2009 1/12/2009 1/12/2009 1/13/2009 1/13/2009

03TP18-0203-01-D 03TP18-0203-01

1900 U 1900 U 2000 U 560 U 400 U 1800 U 400 U 460 U
400 U 400 U 410 U 10 J 3.7 J 6400 J 10 U 22
400 U 400 U 410 U 4.2 J 1.9 J 27 J 0.64 J 12
400 U 400 U 410 U 420 U 300 U 1400 U 300 U 350 U
400 U 400 U 410 U 83 12 19000 1.2 J 230 J
400 U 400 U 410 U 290 U 200 U 940 U 200 U 240 U
400 U 400 U 410 UJ 790 47 15000 6.5 J 2100
400 U 400 U 410 U 63 J 48 J 940 U 200 U 38 J
400 U 400 U 410 U 760 33 7900 J 6.4 J 2200
400 U 400 U 410 U 1000 76 9900 J 8.8 J 2800
400 U 400 U 410 U 510 44 2900 J 4.4 J 1400
400 U 400 U 410 U 630 51 6600 J 5 J 1700
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
400 U 400 U 410 U 410 U 290 U 1300 U 290 U 340 U
400 U 400 U 410 U 470 U 340 U 1600 U 340 U 390 U
400 U 400 U 410 UJ 400 280 U 570 J 790 270 J
400 U 400 U 410 UJ 290 U 200 U 940 U 200 U 240 U
400 U 400 U 410 U 290 UL 200 UL 940 UL 200 UL 240 UL
400 U 400 U 410 U 330 200 U 11000 200 U 240 U
400 U 400 U 410 UJ 780 74 23000 8.2 J 2300
400 U 400 U 410 U 390 U 280 U 1300 U 280 U 320 U
400 U 400 U 410 U 370 U 270 U 1200 U 270 U 310 U
400 U 400 U 410 U 170 J 12 1100 J 1.3 J 450 J
400 U 400 U 410 U 420 U 300 U 8200 300 U 350 U
400 U 400 U 410 U 390 U 280 U 1300 U 280 U 320 U
400 U 400 U 410 U 440 U 310 U 1400 U 310 U 370 U
400 U 400 U 410 U 1300 58 56000 14 3500
400 U 400 U 410 U 10 J 4.7 J 8200 J 10 U 26 J
400 U 400 U 410 U 370 U 270 U 1200 U 270 U 310 U
400 U 400 U 410 U 490 U 350 U 1600 U 350 U 410 U

1900 U 1900 U 2000 U 370 U 270 U 1200 U 270 U 310 U
400 U 400 U 410 U 290 U 200 U 940 U 200 U 240 U
400 U 400 U 410 U 650 42 3600 J 4.9 J 1800
400 U 400 U 410 U 460 U 330 U 1500 U 330 U 380 U
400 U 400 U 410 U 440 U 310 U 1400 U 310 U 370 U
400 U 400 U 410 U 360 U 250 U 1200 U 250 U 300 U
400 U 400 U 410 U 50 27 14000 1.1 B 9.2 J
400 U 400 U 410 U 410 U 290 U 1300 U 290 U 340 U

1900 U 1900 U 2000 U 560 U 400 U 1800 U 400 U 460 U
400 U 400 U 410 U 320 D 54 62000 5.8 J 1100
400 U 400 U 410 U 290 U 200 U 940 U 200 U 240 U
50 J 400 U 410 UJ 1000 67 38000 12 3000

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 71 J 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 250 J 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

03TP17-0304-01 03TP18-0203-01 03TP18-0203-01-D 03TP19-0304-02 03TP19-0607-01 03TP20-0708-01 03TP23-0304-01 03TP24-0304-01
5/7/2007 5/8/2007 5/8/2007 1/12/2009 1/12/2009 1/12/2009 1/13/2009 1/13/2009

03TP18-0203-01-D 03TP18-0203-01

5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
NA NA NA NA NA NA NA NA
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 26 U 24 680 U 22 22 U
5.4 U 5.5 U 5.5 UJ 26 U 13 U 680 U 18 U 22 U
5.4 U 5.5 U 5.5 UJ 26 U 13 U 680 U 18 U 22 U
22 U 22 U 22 UJ 49 J 120 J 680 UR 160 J 140 J

5.4 U 5.5 U 5.5 UJ 4.2 J 15 270 U 7.1 U 46
5.4 U 5.5 U 5.5 UJ NA NA NA NA NA
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 8.2 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 2.9 J
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 4.8 J
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 880 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
11 U 11 U 11 UJ 21 U 11 U 6100 14 U 17 U

5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
3.4 B 2.4 B 2.1 B 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 4000 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 3300 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 9.2 J 4.8 J 270 U 7.1 U 32
5.4 U 5.5 U 5.5 UJ 3.8 B 5.6 B 590 1.4 B 17
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 2.7 J
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
NA NA NA NA NA NA NA NA
5.4 U 5.5 U 5.5 UJ 10 U 5.3 U 270 U 7.1 U 8.7 U
NA NA NA 10 U 5.3 U 10000 7.1 U 8.7 U

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
2 U 0.85 J 2.1 U 29 J 20 U 8.6 J 0.83 J 93 U
2 U 0.39 J 0.47 J 49 B 20 U 29 B 1.5 B 93 U
2 U 2.1 U 2.1 U 110 20 U 25 J 1.9 J 93 U
2 U 2.1 U 2.1 U 14 U 19 R 19 U 2 U 48 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXINS/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Total 2,3,7,8-TCDD Equiv.
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03TP17-0304-01 03TP18-0203-01 03TP18-0203-01-D 03TP19-0304-02 03TP19-0607-01 03TP20-0708-01 03TP23-0304-01 03TP24-0304-01
5/7/2007 5/8/2007 5/8/2007 1/12/2009 1/12/2009 1/12/2009 1/13/2009 1/13/2009

03TP18-0203-01-D 03TP18-0203-01

2 U 2.1 U 0.7 J 7 J 10 U 19 U 2 U 48 U
2 U 1.5 J 2.1 8.6 J 10 U 19 U 1.1 J 48 U

20 U 20 U 21 U 200 U 140 U 270 U 29 U 680 U
20 U 20 U 21 U 290 U 200 U 380 U 41 U 960 U
20 U 20 U 21 U 140 U 100 U 190 U 20 U 480 U
20 U 20 U 21 U 140 U 100 U 190 U 20 U 480 U
20 U 20 U 21 U 140 U 100 U 190 U 20 U 480 U
20 U 20 U 21 U 140 U 100 U 190 U 20 U 4000
20 U 20 21 140 U 100 U 340 20 U 480 U
20 U 20 U 21 U NA NA NA NA NA
20 U 20 U 21 U NA NA NA NA NA
2 U 2.1 U 2.1 U 51 R 5.1 U 9.5 U 1 U 24 U
2 U 2.1 U 2.1 U 14 U 10 U 19 U 2 U 48 U
4 41 35 35 20 U 86 12 93 U
2 U 2.1 U 2.1 U 14 U 9.9 J 4.7 J 2 U 48 U
2 U 2.1 U 2.1 U 28 U 20 U 37 U 4 U 93 U
2 U 0.76 J 0.67 J 28 U 20 U 37 U 4 U 93 U
2 U 2.1 U 2.1 U 4.6 J 20 U 37 U 4 U 93 U
2 U 2.1 U 0.64 J 17 R 25 J 37 U 4 U 93 U
2 U 2.1 U 0.56 J 30 R 20 U 37 U 4 U 93 U
2 U 2.1 U 2.1 U 14 U 10 U 19 U 2 U 48 U
2 U 1.6 J 2 J 8.6 J 69 R 12 J 1.2 J 48 U
2 U 2.1 U 2.1 U 7.1 R 6.2 J 5.9 J 2 U 48 U
2 U 2.1 U 2.1 U 5.4 J 10 U 15 J 0.85 J 48 U
4 U 4 U 4.1 U 140 U 130 J 190 U 20 U 480 U

81 U 81 U 83 U 700 U 500 U 920 U 100 U 2300 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline

03TP25-0506-01 03TP25-0607-02 03TP25-0607-02-D 03TP26-0506-01 03TP27-0304-01 03TP27-0304-01-D 03TP27-0304-02 03TP28-0203-01
1/13/2009 1/13/2009 1/13/2009 1/14/2009 1/15/2009 1/15/2009 1/15/2009 1/15/2009

03TP25-0607-02-D 03TP25-0607-02 03TP27-0304-01-D 03TP27-0304-01

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
32100 25000 23900 31300 38700 33800 45600 23800

2 J 11.9 L 12.3 J 19.4 J 220 L 281 L 121 L 1.2 B
3.6 5.7 5.9 9.4 49.9 J 14.9 J 11.7 5.2
232 385 476 350 539 492 624 88.7
1.7 K 0.77 B 0.83 B 1.7 K 1.1 B 0.92 B 0.9 B 0.96 K

0.08 UR 4.7 L 5.6 L 31.3 L 133 150 66.5 0.08 UR
909 6020 7890 4510 55600 71900 19200 962

16.2 J 24.3 J 33.5 J 68.5 J 295 J 215 J 137 J 41.9 J
11.1 7.9 8.6 11.1 28.5 J 121 J 12.6 7.9
63.2 8800 9660 872 4730 J 2820 J 2170 29.2
0.69 0.39 0.25 0.98 2.3 J 3.9 J 1 0.09 U

22300 26600 33800 63500 129000 J 236000 J 127000 24400
38.2 J 1530 J 1510 J 625 J 2780 J 4410 J 2120 J 13.4 J
899 J 3010 J 3720 J 1910 J 3740 J 3990 J 7840 J 1400 J

1340 1380 J 718 J 1180 1410 1650 2130 646
0.028 0.14 0.14 3.1 0.77 0.87 6.7 0.069
20.2 J 19.6 J 51.8 J 83.1 J 183 J 295 J 281 J 13.4 J
507 741 1060 940 2250 1860 1020 654

0.26 UR 0.26 UR 0.28 UR 0.28 UR 0.39 UR 0.37 UR 0.33 UR 0.26 UR
0.07 U 2.3 3.6 19.6 16.2 12.4 34.7 0.07 U
319 K 277 R 373 R 491 R 1830 1390 K 679 K 165 R
4.5 K 5.5 K 7 K 13.1 K 29.8 J 61.1 J 30.3 K 4.9 K

26.7 33.7 37.8 87.4 752 J 366 J 33.7 34.7
336 1050 J 1770 J 1580 13700 J 6570 J 5450 37

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
210 U 220 U 870 U 220 U 310 U 310 U 260 U 200 U
210 U 220 U 220 U 220 U 310 U 310 U 260 U 200 U
8.6 J 450 560 3 B 3.8 B 4.2 B 3.4 B 9.8 U
330 U 330 U 1300 U 340 U 480 U 480 U 390 U 310 U
210 U 220 U 220 U 220 U 310 U 310 U 260 U 200 U
300 U 310 U 1200 U 320 U 440 U 440 U 360 U 280 U
310 U 320 U 1300 U 330 U 460 U 460 U 380 U 290 U
310 U 320 U 1300 U 330 U 460 U 460 U 380 U 290 U
230 U 230 U 920 U 240 U 330 U 330 U 270 U 210 U
410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
330 U 330 U 1300 U 340 U 480 U 480 U 390 U 310 U
290 U 290 U 1200 U 300 U 430 U 430 U 350 U 270 U
350 U 360 U 1400 U 370 U 520 U 520 U 420 U 330 U
410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
23 170 320 5.8 B 9.3 B 8.8 B 6.7 B 0.74 B

360 U 370 U 1500 U 380 U 540 U 540 U 440 U 340 U
410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
290 U 290 U 1200 U 300 U 430 U 430 U 350 U 270 U
310 U 320 U 1300 U 330 U 460 U 460 U 380 U 290 U
410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
240 U 240 U 970 U 250 U 350 U 350 U 290 U 220 U
310 U 320 U 1300 U 330 U 460 U 460 U 380 U 290 U
330 U 330 U 1300 U 340 U 480 U 480 U 390 U 310 U
290 U 290 U 1200 U 300 U 430 U 430 U 350 U 270 U
410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane

03TP25-0506-01 03TP25-0607-02 03TP25-0607-02-D 03TP26-0506-01 03TP27-0304-01 03TP27-0304-01-D 03TP27-0304-02 03TP28-0203-01
1/13/2009 1/13/2009 1/13/2009 1/14/2009 1/15/2009 1/15/2009 1/15/2009 1/15/2009

03TP25-0607-02-D 03TP25-0607-02 03TP27-0304-01-D 03TP27-0304-01

410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
10 U 17 24 3.6 B 15 U 15 U 0.99 B 1.1 B

0.67 J 10 J 16 3.3 B 1.3 B 1.8 B 1.8 B 1.8 B
310 U 320 U 1300 U 330 U 460 U 460 U 380 U 290 U

0.82 J 4.1 J 5.7 J 5.3 B 1.8 B 2.9 B 2.7 B 3.9 B
210 U 220 U 870 U 220 U 310 U 310 U 260 U 200 U
4.3 J 19 23 40 12 B 11 B 13 B 9.1 B
210 U 220 U 870 U 58 J 83 J 82 J 75 J 200 U
6.2 J 15 11 U 41 8.3 B 7.5 B 14 B 16 B
7.4 J 18 11 U 52 18 B 14 B 26 B 21
15 23 28 38 17 B 17 B 15 B 22
5 J 17 11 U 41 16 B 9.9 B 13 B 15 B

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
300 U 310 U 1200 U 320 U 440 U 440 U 360 U 280 U
350 U 360 U 1400 U 370 U 520 U 520 U 420 U 330 U

12000 1400 J 3000 J 150 J 680 660 210 J 270 U
210 U 220 U 870 U 220 U 310 U 310 U 260 U 200 U
210 UL 220 UL 870 UL 220 UL 310 UL 310 UL 260 UL 200 UL
210 U 220 U 870 U 220 U 310 U 310 U 260 U 200 U
13 28 32 50 55 22 B 23 B 17 B

170 J 290 U 1200 U 300 U 430 U 430 U 350 U 270 U
280 U 280 U 1100 U 290 U 410 U 410 U 330 U 260 U
1.8 J 4.2 J 11 U 9.2 B 3.8 B 3.2 B 4.5 B 4.2 B
310 U 320 U 1300 U 330 U 460 U 460 U 380 U 290 U
290 U 290 U 1200 U 300 U 430 U 430 U 350 U 270 U
330 U 330 U 1300 U 340 U 480 U 480 U 390 U 310 U
12 37 48 120 13 B 16 B 33 B 46
10 U 20 J 32 1.7 B 15 U 15 U 1.5 B 1.9 B

280 U 280 U 1100 U 290 U 410 U 410 U 330 U 260 U
360 U 370 U 1500 U 380 U 540 U 540 U 440 U 340 U
280 U 280 U 1100 U 290 U 410 U 410 U 330 U 260 U
210 U 220 U 870 U 220 U 310 U 310 U 260 U 200 U
6.3 J 16 18 40 8.9 B 8.5 B 16 B 20
340 U 350 U 1400 U 360 U 500 U 500 U 410 U 320 U
330 U 330 U 1300 U 340 U 480 U 480 U 390 U 310 U
260 U 270 U 1100 U 280 U 390 U 390 U 320 U 250 U
86 320 450 5 B 7.3 B 8.8 B 8.3 B 0.72 B

300 U 310 U 1200 U 320 U 440 U 440 U 360 U 280 U
410 U 420 U 1700 U 430 U 610 U 610 U 500 U 390 U
7.5 J 34 48 23 B 19 B 18 B 26 B 15 B
210 U 220 U 870 U 220 U 310 U 310 U 260 U 200 U
19 59 100 J 90 20 B 17 B 25 B 32

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 320 U 310 J 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 J 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

03TP25-0506-01 03TP25-0607-02 03TP25-0607-02-D 03TP26-0506-01 03TP27-0304-01 03TP27-0304-01-D 03TP27-0304-02 03TP28-0203-01
1/13/2009 1/13/2009 1/13/2009 1/14/2009 1/15/2009 1/15/2009 1/15/2009 1/15/2009

03TP25-0607-02-D 03TP25-0607-02 03TP27-0304-01-D 03TP27-0304-01

5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U

NA NA NA NA NA NA NA NA
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U

14000 U 810 U 760 U 15 U 24 U 24 U 21 U 12 U
14000 U 810 U 760 U 15 U 24 U 24 U 21 U 12 U
14000 U 810 U 760 U 15 U 24 U 24 U 21 U 12 U
14000 UR 540 J 760 UR 37 J 100 J 110 J 130 J 55 J
5700 U 78 J 76 J 22 12 7.3 J 2.2 J 4.7 U

NA NA NA NA NA NA NA NA
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 16 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
7000 550 380 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U

18000 1600 960 12 U 19 U 19 U 17 U 9.5 U
5700 U 320 U 450 J 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
3500 J 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
2200 J 350 260 J 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 210 J 130 J 6 U 9.7 U 9.7 U 8.3 U 4.7 U

150000 4300 2700 8.9 B 10 B 4.4 B 2.7 B 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U

NA NA NA NA NA NA NA NA
5700 U 320 U 310 U 6 U 9.7 U 9.7 U 8.3 U 4.7 U

20000 2000 1200 6 U 9.7 U 9.7 U 8.3 U 4.7 U

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4.1 U 21 U 21 U 7.2 J 12 J 13 J 16 J 3.9 U
1.5 B 4.4 B 21 U 13 B 15 J 11 B 8 B 1.1 B
1.3 J 7.7 J 21 U 220 21 23 J 21 J 4.9

0.53 J 1.5 J 11 U 22 U 3.1 J 3.7 J 1.4 J 2 U
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXINS/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Total 2,3,7,8-TCDD Equiv.
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03TP25-0506-01 03TP25-0607-02 03TP25-0607-02-D 03TP26-0506-01 03TP27-0304-01 03TP27-0304-01-D 03TP27-0304-02 03TP28-0203-01
1/13/2009 1/13/2009 1/13/2009 1/14/2009 1/15/2009 1/15/2009 1/15/2009 1/15/2009

03TP25-0607-02-D 03TP25-0607-02 03TP27-0304-01-D 03TP27-0304-01

0.8 J 16 5.9 J 22 U 3.1 U 3.1 U 6.4 R 2 U
0.61 J 11 U 11 U 22 U 12 J 13 J 12 R 2 U

30 U 150 U 150 U 320 U 44 U 44 U 36 U 28 U
43 U 220 U 220 U 450 U 63 U 63 U 52 U 40 U
21 U 110 U 110 U 220 U 31 U 31 U 26 U 20 U
21 U 110 U 110 U 220 U 31 U 31 U 26 U 20 U
21 U 110 U 110 U 560 31 U 31 U 26 U 92
21 U 110 U 110 U 220 U 31 U 31 U 26 U 20 U
21 U 110 U 110 U 220 U 31 U 31 U 26 U 20 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
1.8 J 21 R 14 J 11 U 12 R 1.6 U 8.2 R 1 U
2.1 U 9.1 R 11 U 22 U 3.1 U 3.1 U 2.6 U 2 U
10 59 46 120 31 J 36 J 21 J 18 J

2.1 U 11 U 11 U 22 U 3.1 U 1.5 J 0.69 J 2 U
4.1 U 21 U 21 U 43 U 6.1 U 6.1 U 2.3 R 3.9 U
4.1 U 21 U 21 U 43 U 12 R 6.1 U 7.8 R 3.9 U
4.1 U 21 U 21 U 43 U 6.1 U 6.2 J 2.3 J 3.9 U
4.1 U 21 U 4.1 J 7.2 J 17 R 9.3 J 12 R 3.9 U
4.1 U 21 U 21 U 43 U 24 J 14 R 5.6 J 3.9 U
2.1 U 11 U 11 U 22 U 3.1 U 3.1 U 2.6 U 2 U

0.36 J 11 U 3.8 J 22 U 23 R 25 R 20 R 2 U
2.1 U 6 J 2.3 J 22 U 12 R 7.1 R 4.2 R 2 U
2.1 U 11 U 11 U 22 U 4.2 J 6.1 J 4.5 J 2 U
21 U 110 U 110 U 220 U 15 J 31 U 15 J 20 U

100 U 530 U 530 U 1100 U 150 U 150 U 130 U 98 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline

03TP29-0304-01 03TP30-0506-01 03TP30-0506-01-D
1/14/2009 1/14/2009 1/14/2009

03TP30-0506-01-D 03TP30-0506-01

mg/kg mg/kg
17100 23600 NA

1.4 B 36.3 L NA
4.7 9.6 NA

45.2 503 NA
0.76 B 0.78 B NA
0.08 UR 41.3 NA
632 31700 NA
19 J 348 J NA

15.8 11.9 NA
24.9 785 NA
0.1 U 1.1 NA

21700 57100 NA
11.9 J 1500 J NA
1770 J 4470 J NA
1030 1170 NA

0.017 U 0.27 NA
12.4 J 60.5 J NA
897 1360 NA

0.26 UR 0.29 UR NA
0.07 U 16.5 NA
158 R 522 R NA
4.2 R 13.3 K NA

33.9 34.9 NA
28.4 2140 NA

ug/kg ug/kg
200 U 240 U NA
200 U 240 U NA
9.9 U 5.7 B NA
310 U 360 U NA
200 U 240 U NA
290 U 330 U NA
300 U 350 U NA
300 U 350 U NA
210 U 250 U NA
390 U 460 U NA
310 U 360 U NA
270 U 320 U NA
330 U 390 U NA
390 U 460 U NA
9.9 U 13 B NA
350 U 400 U NA
390 U 460 U NA
270 U 320 U NA
300 U 350 U NA
390 U 460 U NA
390 U 460 U NA
230 U 260 U NA
300 U 350 U NA
310 U 360 U NA
270 U 320 U NA
390 U 460 U NA
390 U 460 U NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane
1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane

03TP29-0304-01 03TP30-0506-01 03TP30-0506-01-D
1/14/2009 1/14/2009 1/14/2009

03TP30-0506-01-D 03TP30-0506-01

390 U 460 U NA
9.9 U 1.2 B NA
9.9 U 3.7 B NA
300 U 350 U NA
9.9 U 6.4 B NA
200 U 240 U NA
9.9 U 25 B NA
200 U 43 J NA
9.9 U 24 NA
9.9 U 36 NA
9.9 U 23 NA
9.9 U 21 B NA
NA NA NA
NA NA NA
290 U 330 U NA
330 U 390 U NA
270 U 250 J NA
200 U 240 U NA
200 UL 240 UL NA
200 U 240 U NA
9.9 U 37 NA
270 U 320 U NA
260 U 310 U NA
9.9 U 7.7 B NA
300 U 350 U NA
270 U 320 U NA
310 U 360 U NA
9.9 U 53 NA
9.9 U 1.2 B NA
260 U 310 U NA
350 U 400 U NA
260 U 310 U NA
200 U 240 U NA
9.9 U 25 NA
320 U 380 U NA
310 U 360 U NA
250 U 290 U NA

0.34 B 15 NA
290 U 330 U NA
390 U 460 U NA
9.9 U 33 NA
200 U 240 U NA
9.9 U 42 NA

ug/kg ug/kg
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 5.5 B NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin

03TP29-0304-01 03TP30-0506-01 03TP30-0506-01-D
1/14/2009 1/14/2009 1/14/2009

03TP30-0506-01-D 03TP30-0506-01

4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
NA NA NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
12 U 17 U NA
12 U 17 U NA
12 U 17 U NA
24 J 28 J NA

4.9 U 2.3 J NA
NA NA NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
9.7 U 13 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 2.3 B NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA
NA NA NA
4.9 U 6.7 U NA
4.9 U 6.7 U NA

ug/kg ug/kg
3.9 U 4.8 J NA
3.9 U 10 B NA
3.9 U 12 J NA

2 U 12 U NA
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DATA SUMMARY OF ANALYTICAL RESULTS 
SITE 3 SUBSURFACE SOILS -LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXINS/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Total 2,3,7,8-TCDD Equiv.
Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03TP29-0304-01 03TP30-0506-01 03TP30-0506-01-D
1/14/2009 1/14/2009 1/14/2009

03TP30-0506-01-D 03TP30-0506-01

2 U 12 U NA
2.9 R 11 J NA
29 U 170 U NA
40 U 240 U NA
20 U 120 U NA
20 U 120 U NA
20 U 120 U NA
20 U 120 U NA
20 U 96 J NA

NA NA NA
NA NA NA

1 U 5.9 U NA
2 U 12 U NA

3.9 U 100 NA
2 U 1.2 J NA

3.9 U 23 U NA
3.9 U 23 U NA
3.9 U 23 U NA
3.9 U 23 U NA
3.9 U 23 U NA

2 U 12 U NA
1.7 J 9.4 J NA

2 U 12 U NA
2 U 3 J NA

20 U 120 U NA
99 U 580 U NA

ng/kg ng/kg
NA 651 424
NA 840 674
NA 60.8 63.7
NA 38.2 24.9
NA 246 IEMP 216 IEMP
NA 67.8 46.3
NA 214 IEMP 156 IEMP
NA 55.3 39.2
NA 53.6 37.7
NA 42.8 34.8
NA 139 IEMP 98.2 IEMP
NA 293 193
NA 256 188
NA 17.5 15.2
NA 146 104
NA 5490 J 4130
NA 393 J 1660 J
NA 270 204
NA 1350 871
NA 1210 967
NA 1310 804
NA 2320 IEMP 1570 IEMP
NA 1000 J 665 J
NA 2990 IEMP 2020 IEMP
NA 838 612
NA 4250 IEMP 2790 J
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SUBSURFACE SOILS

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Data Qualifiers:
B  --  Positive result is considered to be an artifact of blank contamination, and should not be considered present.
D  --  Result is reported from a diluted result.
EMPC  --  Estimated Maximum Positive Concentration.
IEMPC   --  Interference Estimated Maximum Positive Concentration.
J  --  Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
K  --  Positive result is considered biased high due to exceedance of technical quality control criteria.
L  --  Positive result is considered biased low due to exceedance of technical quality control criteria.
R  --  Positive result is considered unusable due to exceedance of technical quality control criteria.
U  --  Value is a non-detected result as reported by the laboratory.
UJ  --  Non-detected result is considered estimated due to exceedance of technical quality control criteria.
UL  --  Non-detected result is considered biased low due to exceedance of technical quality control criteria.
UR  --  Non-detected result is considered unusable due to exceedance of technical quality control criteria.
NA  --  No result is available/applicable for this parameter in this sample.
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03-SD-12 03-SD-13 03-SD-14 03-SD-15 03-SD-15-D 03-SD-16 03-SD-17
Sample Date: 12/15/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008
Duplicate:

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum 7810 5110 10200 7440 10700 8040 16400
Antimony 1.2 B 0.93 B 1.3 B 0.9 B 1 B 0.64 B 2.3 B
Arsenic 5 0.9 B 3.1 1.2 B 1.8 B 1.9 B 11.1
Barium 88 49.6 91 89.1 127 59.6 121
Beryllium 0.77 K 0.5 B 0.84 K 0.6 B 0.81 0.72 K 1.9 K
Cadmium 0.48 L 0.06 U 0.29 L 0.41 0.34 0.05 UR 0.1 UR
Calcium 1820 1080 1100 889 950 946 2290
Chromium 12.5 8.9 16.2 10.7 15.6 12 34.8
Cobalt 3 2.5 4.1 2.8 4.4 4.3 11.3
Copper 17.2 8.4 15.5 14.9 19 11.9 30.5
Cyanide 0.17 U 0.16 U 0.15 U 0.16 U 0.17 U 0.12 U 0.26 U
Iron 14700 7090 12400 6470 8460 10000 37600
Lead 27.4 J 12 J 37.7 J 21.3 J 29.6 J 12.4 J 95.6 J
Magnesium 1030 676 1360 838 1200 1730 2990
Manganese 183 J 411 J 152 J 52.7 J 71.9 J 87.7 J 631 J
Mercury 0.048 0.026 U 0.061 0.062 0.052 0.038 0.052
Nickel 7.1 5 9.8 6.6 9 7.7 18.5
Potassium 337 J 305 J 469 J 347 J 414 J 810 J 1500 J
Selenium 1.1 K 1 K 0.69 U 1.2 K 0.92 K 0.58 U 1.2 U
Silver 0.11 U 0.1 U 0.09 U 0.1 U 0.1 U 0.08 U 0.16 U
Sodium 484 K 459 K 416 K 455 K 455 K 366 K 719 K
Thallium 0.84 UL 0.78 UL 0.73 UL 0.8 UL 0.79 UL 0.62 UL 1.3 UL
Vanadium 19.6 11.9 23.8 15.5 21.4 19 62.1
Zinc 64.3 29 52.8 25.7 35.6 25.6 134

MISCELLANEOUS PARAMETERS
Total Organic Carbon NA NA NA NA NA NA NA

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1-Biphenyl 290 U 280 U 270 U 280 U 290 U 220 U 460 U
1,2,4,5-Tetrachlorobenzene 290 U 280 U 270 U 280 U 290 U 220 U 460 U
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA
1,3-Dichlorobenzene NA NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) 440 U 430 U 410 U 430 U 450 U 330 U 700 U
2,3,4,6-Tetrachlorophenol 290 U 280 U 270 U 280 U 290 U 220 U 460 U
2,4,5-Trichlorophenol 410 U 400 U 380 U 400 U 410 U 310 U 650 U
2,4,6-Trichlorophenol 420 U 420 U 400 U 420 U 430 U 320 U 680 U
2,4-Dichlorophenol 420 U 420 U 400 U 420 U 430 U 320 U 680 U
2,4-Dimethylphenol 310 U 300 U 290 U 300 U 310 U 230 U 490 U
2,4-Dinitrophenol 560 U 550 U 520 U 550 U 570 U 420 U 890 U
2,4-Dinitrotoluene 440 U 430 U 410 U 430 U 450 U 330 U 700 U
2,6-Dinitrotoluene 390 U 380 U 370 U 380 U 400 U 290 U 620 U
2-Chloronaphthalene 470 U 470 U 440 U 470 U 480 U 360 U 760 U
2-Chlorophenol 560 U 550 U 520 U 550 U 570 U 420 U 890 U
2-Methylnaphthalene NA NA NA NA NA NA NA
2-Methylphenol 490 U 480 U 460 U 480 U 500 U 370 U 780 U
2-Nitroaniline 560 U 550 U 520 U 550 U 570 U 420 U 890 U
2-Nitrophenol 390 U 380 U 370 U 380 U 400 U 290 U 620 U
3,3'-Dichlorobenzidine 420 U 420 U 400 U 420 U 430 U 320 U 680 U
3-Nitroaniline 560 U 550 U 520 U 550 U 570 U 420 U 890 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03-SD-12 03-SD-13 03-SD-14 03-SD-15 03-SD-15-D 03-SD-16 03-SD-17
Sample Date: 12/15/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008
Duplicate:

4,6-Dinitro-2-methylphenol 560 U 550 U 520 U 550 U 570 U 420 U 890 U
4-Bromophenyl Phenyl Ether 320 U 320 U 300 U 320 U 330 U 240 U 510 U
4-Chloro-3-methylphenol 420 U 420 U 400 U 420 U 430 U 320 U 680 U
4-Chloroaniline 440 U 430 U 410 U 430 U 450 U 330 U 700 U
4-Chlorophenyl Phenyl Ether 390 U 380 U 370 U 380 U 400 U 290 U 620 U
4-Methylphenol 560 U 550 U 520 U 550 U 570 U 420 U 890 U
4-Nitroaniline 560 U 550 U 520 U 550 U 570 U 420 U 890 U
4-Nitrophenol 560 U 550 U 520 U 550 U 570 U 420 U 890 U
Acenaphthene NA NA NA NA NA NA NA
Acenaphthylene NA NA NA NA NA NA NA
Acetophenone 420 U 420 U 400 U 420 U 430 U 320 U 680 U
Anthracene NA NA NA NA NA NA NA
Atrazine 290 U 280 U 270 U 280 U 290 U 220 U 460 U
Benz(a)anthracene NA NA NA NA NA NA NA
Benzaldehyde 290 U 280 U 270 U 280 U 290 U 220 U 460 U
Benzo(a)pyrene NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA
Benzoic Acid NA NA NA NA NA NA NA
Benzyl Alcohol NA NA NA NA NA NA NA
Bis(2-chloroethoxy)methane 410 U 400 U 380 U 400 U 410 U 310 U 650 U
Bis(2-chloroethyl)ether 470 U 470 U 440 U 470 U 480 U 360 U 760 U
Bis(2-ethylhexyl)phthalate 390 U 380 U 370 U 380 U 400 U 290 U 620 U
Butylbenzylphthalate 290 U 280 U 270 U 280 U 290 U 220 U 460 U
Caprolactam 290 U 280 U 270 U 280 U 290 U 220 U 460 U
Carbazole 230 J 79 J 240 J 280 U 290 U 220 U 460 U
Chrysene NA NA NA NA NA NA NA
Di-n-butylphthalate 390 U 380 U 370 U 380 U 400 U 290 U 620 U
Di-n-octylphthalate 370 U 370 U 350 U 370 U 380 U 280 U 590 U
Dibenz(a,h)anthracene NA NA NA NA NA NA NA
Dibenzofuran 420 U 420 U 400 U 420 U 430 U 320 U 680 U
Diethylphthalate 390 U 380 U 370 U 380 U 400 U 290 U 620 U
Dimethylphthalate 440 U 430 U 410 U 430 U 450 U 330 U 700 U
Fluoranthene NA NA NA NA NA NA NA
Fluorene NA NA NA NA NA NA NA
Hexachlorobenzene 370 U 370 U 350 U 370 U 380 U 280 U 590 U
Hexachlorobutadiene 490 U 480 U 460 U 480 U 500 U 370 U 780 U
Hexachlorocyclopentadiene 370 UL 370 UL 350 UL 370 UL 380 UL 280 UL 590 UL
Hexachloroethane 290 U 280 U 270 U 280 U 290 U 220 U 460 U
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA
Isophorone 460 U 450 U 430 U 450 U 470 U 350 U 730 U
N-Nitroso-di-n-propylamine 440 U 430 U 410 U 430 U 450 U 330 U 700 U
N-Nitrosodiphenylamine (1) 360 U 350 U 330 U 350 U 360 U 270 U 570 U
Naphthalene NA NA NA NA NA NA NA
Nitrobenzene 410 U 400 U 380 U 400 U 410 U 310 U 650 U
Pentachlorophenol 560 U 550 U 520 U 550 U 570 U 420 U 890 U
Phenanthrene NA NA NA NA NA NA NA
Phenol 290 U 280 U 270 U 280 U 290 U 220 U 460 U
Pyrene NA NA NA NA NA NA NA

PAHs (SIM) ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1-Methylnaphthalene 39 9.9 B 75 3.8 B 4.5 B 2.6 B 9.7 B
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03-SD-12 03-SD-13 03-SD-14 03-SD-15 03-SD-15-D 03-SD-16 03-SD-17
Sample Date: 12/15/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008
Duplicate:

2-Methylnaphthalene 37 10 B 65 4.1 B 4.6 B 3.7 B 18 B
Acenaphthene 97 16 B 200 J 12 B 9.7 B 8.4 B 10 B
Acenaphthylene 190 J 52 280 J 33 29 B 16 B 100
Anthracene 490 J 79 700 J 70 51 30 120
Benz(a)anthracene 910 J 170 J 1200 J 250 J 140 J 61 200 J
Benzo(a)pyrene 990 J 250 J 1400 J 270 J 190 J 75 310 J
Benzo(b)fluoranthene 2500 320 J 2000 J 340 J 230 J 80 320
Benzo(g,h,i)perylene 570 J 180 J 970 J 170 J 130 J 52 250 J
Benzo(k)fluoranthene 800 J 230 J 1400 J 250 J 190 J 89 J 330 J
Chrysene 2300 280 J 1800 J 310 J 200 J 89 J 290 J
Dibenz(a,h)anthracene 260 J 63 380 J 50 35 B 14 B 76
Fluoranthene 6400 630 9600 640 530 210 420
Fluorene 170 J 29 290 J 20 B 17 B 13 B 11 B
Indeno(1,2,3-cd)pyrene 780 J 220 J 1300 J 220 J 160 J 64 290 J
Naphthalene 47 13 B 89 4.7 B 5.6 B 3 B 12 B
Phenanthrene 4300 400 7200 320 J 260 J 130 J 180
Pyrene 4700 470 6800 480 390 150 420

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1,1-Trichloroethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,1,2,2-Tetrachloroethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,1,2-Trichloroethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,1,2-Trichlorotrifluoroethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,1-Dichloroethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,1-Dichloroethene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2,3-Trichlorobenzene 9.3 B 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2,4-Trichlorobenzene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2-Dibromo-3-chloropropane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2-Dibromoethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2-Dichlorobenzene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2-Dichloroethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2-Dichloroethene (cis) 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2-Dichloroethene (Total) NA NA NA NA NA NA NA
1,2-Dichloroethene (trans) 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,2-Dichloropropane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,3-Dichlorobenzene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
1,4-Dichlorobenzene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
2-Butanone 30 U 15 J 13 J 31 22 U 14 U 20 J
2-Hexanone 30 U 26 U 23 U 23 U 22 U 14 U 29 U
4-Methyl-2-pentanone 30 U 26 U 23 U 23 U 22 U 14 U 29 U
Acetone 120 140 60 110 J 36 J 26 180
Benzene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Bromodichloromethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Bromoform 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Bromomethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Carbon Disulfide 12 U 6.2 J 9.4 U 9.1 U 2.6 J 2 J 11 U
Carbon Tetrachloride 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Chlorobenzene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Chloroethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Chloroform 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Chloromethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
cis-1,3-Dichloropropene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Cyclohexane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03-SD-12 03-SD-13 03-SD-14 03-SD-15 03-SD-15-D 03-SD-16 03-SD-17
Sample Date: 12/15/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008
Duplicate:

Dibromochloromethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Dichlorodifluoromethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Ethylbenzene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Isopropylbenzene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
M+p-xylenes 24 U 20 U 19 U 18 U 18 U 12 U 23 U
Methyl Acetate 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Methyl Cyclohexane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Methyl Tert-butyl Ether 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Methylene Chloride 3 B 2.4 B 2.6 B 2.2 B 8.8 U 1.7 B 3.1 B
O-xylene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Styrene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Tetrachloroethene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Toluene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
trans-1,3-Dichloropropene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Trichloroethene 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Trichlorofluoromethane 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Vinyl Acetate NA NA NA NA NA NA NA
Vinyl Chloride 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U
Xylene (Total) 12 U 10 U 9.4 U 9.1 U 8.8 U 5.8 U 11 U

PESTICIDES/PCBS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4,4'-DDD 2.2 J 5.5 UJ 26 U 28 U 28 U 4.2 U 8.9 UJ
4,4'-DDE 15 R 3.3 J 29 J 28 U 28 U 4.2 U 6.8 J
4,4'-DDT 6.5 2.4 J 11 J 28 U 28 U 4.2 U 7.4 J
Aldrin 2.1 J 2.1 J 3.8 J 8.1 J 8.1 J 0.85 J 4.6 UJ
Alpha-BHC 2.9 U 2.8 UJ 13 U 14 U 15 U 2.2 U 4.6 UJ
Alpha-Chlordane 8.4 J 3.8 B 7.2 B 4.6 B 6.1 B 4.6 J 6.6 B
Beta-BHC 1.4 U 1.4 UJ 6.8 U 7.1 U 7.3 U 9.8 R 2.3 UJ
Delta-BHC 0.38 J 2.8 UJ 13 U 14 U 15 U 2.2 U 4.6 UJ
Dieldrin 36 17 J 43 46 47 4.4 24 J
Endosulfan I 2.4 R 2.8 UJ 13 U 14 U 15 U 2.2 U 4.6 UJ
Endosulfan II 5.6 U 5.5 UJ 26 U 28 U 15 J 4.2 U 8.9 UJ
Endosulfan Sulfate 5.6 U 5.5 UJ 26 U 28 U 28 U 4.2 U 8.9 UJ
Endrin 5.6 U 5.5 UJ 26 U 28 U 28 U 4.2 U 8.9 UJ
Endrin Aldehyde 8.9 J 5.1 R 26 R 28 U 28 U 0.94 J 3.5 J
Endrin Ketone 3.6 J 2.8 J 26 U 28 U 28 U 4.2 U 6.4 J
Gamma-BHC (Lindane) 2.9 U 2.8 UJ 13 U 14 U 15 U 2.2 U 4.6 UJ
Gamma-Chlordane 5.9 R 1.3 J 3.6 J 5.2 J 5.7 J 1.4 J 8.3 R
Heptachlor 2.9 U 0.81 J 13 U 14 U 15 U 2.2 U 0.98 J
Heptachlor Epoxide 6.1 R 2.8 UJ 13 U 14 U 15 U 1.4 R 2.9 J
Methoxychlor 11 J 28 UJ 130 U 140 U 150 U 22 U 46 UJ
Toxaphene 140 U 140 UJ 660 U 690 U 720 U 110 U 220 UJ
Aroclor-1016 41 U 40 UJ 190 U 200 U 210 U 31 U 65 UJ
Aroclor-1221 58 U 57 UJ 270 U 280 U 290 U 44 U 92 UJ
Aroclor-1232 29 U 28 UJ 130 U 140 U 150 U 22 U 46 UJ
Aroclor-1242 29 U 28 UJ 130 U 140 U 150 U 22 U 46 UJ
Aroclor-1248 29 U 28 UJ 130 U 140 U 150 U 22 U 46 UJ
Aroclor-1254 29 U 28 UJ 130 U 140 U 150 U 22 U 46 UJ
Aroclor-1260 29 U 28 UJ 130 U 140 U 150 U 22 U 46 UJ
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Data Qualifiers:
B  --  Positive result is considered to be an artifact of blank contamination, and should not be considered present.
J  --  Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
K  --  Positive result is considered biased high due to exceedance of technical quality control criteria.
L  --  Positive result is considered biased low due to exceedance of technical quality control criteria.
R  --  Positive result is considered unusable due to exceedance of technical quality control criteria.
U  --  Value is a non-detected result as reported by the laboratory.
UJ  --  Non-detected result is considered estimated due to exceedance of technical quality control criteria.
UL  --  Non-detected result is considered biased low due to exceedance of technical quality control criteria.
UR  --  Non-detected result is considered unusable due to exceedance of technical quality control criteria.
NA  --  No result is available/applicable for this parameter in this sample.
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01 03SB03 03SB05 03SB06 03SB06-D 03SB07 03SB08 03SB09 03SB10 03SB11 03SB12
Sample Date: 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991
Duplicate: 03SB06-D 03SB06

INORGANICS mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
Aluminum 13600 15500 14200 9010 11400 15000 15200 14800 15700 16200 19400
Antimony 10.4 9.3 U 10.1 U 9.8 U 9.9 U 9.7 U 9.6 U 9.8 U 10 U 8.9 U 8.9 U
Arsenic 5.9 3.9 5.2 4.6 4.9 4 4.9 4 13 4.4 4
Barium 103 77.9 74.9 47.6 69.9 96.8 79.4 76.8 78.5 84.6 139
Beryllium 1.4 1.2 1.3 1.1 1.1 1.3 1.3 1.3 1.3 1.2 1.2
Cadmium 3.6 2.7 3.1 1.7 2.9 2.6 2.6 2.2 2.9 2.6 2.4
Calcium 11100 4840 2370 86400 22500 3760 1790 1750 4760 3240 24400
Chromium 25.6 23.3 25.6 15.7 21.6 25 24.6 24.9 25.1 26.6 21.7
Cobalt 7.7 9.3 8.3 5.2 7.7 9.5 10.1 9.8 10 8.3 8.1
Copper 37.6 17.6 18 10.7 13.9 26 14.8 15.1 14.7 15.1 11.2
Cyanide 2.4 U 1.6 U 2.5 U 1.4 U 1.9 U 2.1 U 2.1 U 2.3 U 2.1 U 2.1 U 2.3 U
Iron 24400 23900 23100 14000 18500 24000 24700 23100 25100 24900 21000
Lead 59.6 35.7 44.5 22.8 29.1 61.7 18.6 21.5 39.2 24.9 14.9
Magnesium 6980 3790 2340 50200 12800 2730 2330 2160 3570 2530 5870
Manganese 432 437 360 318 425 518 499 425 412 566 955
Mercury 0.1 0.11 U 0.1 U 0.09 U 0.1 U 0.11 U 0.1 U 0.1 U 0.09 U 0.09 U 0.1 U
Nickel 13.4 12.5 11.7 29.9 39 12.3 10.9 11.6 12.7 12.5 10.1
Potassium 823 883 845 570 658 923 952 779 1010 942 1130
Selenium 0.82 U 0.76 U 0.87 U 0.77 U 0.8 U 0.87 U 0.9 U 0.93 U 0.83 U 0.88 U 0.78 U
Silver 1.4 U 1.2 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.2 U 1.2 U
Sodium 1010 U 924 U 1000 U 973 U 981 U 957 U 953 U 971 U 989 U 882 U 884
Thallium 0.45 0.41 0.55 0.57 0.53 0.66 0.47 0.56 0.59 0.58 0.42
Vanadium 34.9 34.9 32.8 18.6 24 34.9 33.6 35.1 36.7 37.5 30.8
Zinc 78 48 49.9 35.2 37.5 49.5 40.5 46.9 41.4 42.6 33.9

SEMIVOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1'-Biphenyl NA NA NA NA NA NA NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene 390 U 3000 U 370 U 19000 U 7500 U 150 J 370 U 390 U 380 U 560 U 370 U
1,2-Dichlorobenzene 170 J 3000 U 41 J 19000 U 7500 U 330 J 39 J 390 U 380 U 82 J 370 U
1,3-Dichlorobenzene 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
1,4-Dichlorobenzene 160 J 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
1-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2,3,4,6-Tetrachlorophenol NA NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
2,4,6-Trichlorophenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2,4-Dichlorophenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2,4-Dimethylphenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2,4-Dinitrophenol 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
2,4-Dinitrotoluene 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2,6-Dinitrotoluene 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2-Chloronaphthalene 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2-Chlorophenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2-Methylnaphthalene 390 U 630 J 370 U 9500 J 4300 J 740 U 370 U 390 U 380 U 560 U 370 U
2-Methylphenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
2-Nitroaniline 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
2-Nitrophenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
3,3'-Dichlorobenzidine 780 U 6000 U 750 U 38000 U 15000 U 1500 U 740 U 780 U 770 U 1100 U 740 U
3-Nitroaniline 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
4,6-Dinitro-2-methylphenol 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
4-Bromophenyl Phenyl Ether 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01 03SB03 03SB05 03SB06 03SB06-D 03SB07 03SB08 03SB09 03SB10 03SB11 03SB12
Sample Date: 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991
Duplicate: 03SB06-D 03SB06

4-Chloro-3-methylphenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
4-Chloroaniline 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
4-Chlorophenyl Phenyl Ether 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
4-Methylphenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
4-Nitroaniline 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
4-Nitrophenol 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
Acenaphthene 95 J 3200 110 J 33000 13000 740 U 370 U 390 U 380 U 560 U 370 U
Acenaphthylene 160 J 3000 U 38 J 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Acetophenone NA NA NA NA NA NA NA NA NA NA NA
Anthracene 340 J 8300 440 66000 27000 740 U 370 U 390 U 380 U 150 J 370 U
Atrazine NA NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 1600 12000 1100 65000 24000 280 J 110 J 99 J 100 J 450 J 120 J
Benzaldehyde NA NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 1400 9300 870 48000 20000 310 J 120 J 120 J 100 J 400 J 130 J
Benzo(b)fluoranthene 1600 11000 890 58000 17000 330 J 370 U 120 J 120 J 430 J 140 J
Benzo(g,h,i)perylene 390 2400 J 280 J 13000 J 6400 J 98 J 50 J 46 J 47 J 110 J 43 J
Benzo(k)fluoranthene 1100 7400 780 31000 18000 320 J 370 U 100 J 90 J 400 J 110 J
Benzoic Acid 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
Benzyl Alcohol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Bis(2-chloroethoxy)methane 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Bis(2-chloroethyl)ether 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Bis(2-ethylhexyl)phthalate 84 J 3000 U 87 J 19000 U 7500 U 740 U 38 J 68 J 56 J 79 J 370 U
Butylbenzylphthalate 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Caprolactam NA NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA NA NA NA NA NA NA NA
Chrysene 1500 11000 1000 52000 21000 300 J 110 J 120 J 120 J 450 J 130 J
Di-n-butylphthalate 70 B 3000 U 89 B 19000 U 7500 U 740 U 88 B 85 B 82 B 560 U 45 B
Di-n-octylphthalate 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Dibenz(a,h)anthracene 49 J 420 J 93 J 4800 J 810 J 740 U 370 U 390 U 380 U 560 U 370 U
Dibenzofuran 140 J 3000 U 73 J 29000 11000 740 U 370 U 390 U 380 U 560 U 370 U
Diethylphthalate 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Dimethylphthalate 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Fluoranthene 3000 28000 2000 150000 62000 440 J 220 J 240 J 240 J 880 290 J
Fluorene 290 J 4900 150 J 41000 16000 740 U 370 U 390 U 380 U 560 U 370 U
Hexachlorobenzene 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Hexachlorobutadiene 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Hexachlorocyclopentadiene 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Hexachloroethane 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Indeno(1,2,3-cd)pyrene 520 3500 370 U 19000 8600 740 U 59 J 58 J 55 J 140 J 53 J
Isophorone 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
N-Nitroso-di-n-propylamine 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
N-Nitrosodiphenylamine (1) 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Naphthalene 99 J 3000 U 370 U 13000 J 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Nitrobenzene 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Pentachlorophenol 1900 U 15000 U 1800 U 92000 U 36000 U 3600 U 1800 U 1900 U 1900 U 2700 U 1800 U
Phenanthrene 2600 34000 1700 210000 92000 190 J 140 J 150 J 170 J 600 160 J
Phenol 390 U 3000 U 370 U 19000 U 7500 U 740 U 370 U 390 U 380 U 560 U 370 U
Pyrene 3200 25000 2300 140000 48000 490 J 210 J 220 J 270 J 1000 270 J

VOLATILES ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
1,1,1-Trichloroethane 2 B 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 3 B 6 U
1,1,2,2-Tetrachloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1,2-Trichloro-1,2,2-trifluoroethane NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01 03SB03 03SB05 03SB06 03SB06-D 03SB07 03SB08 03SB09 03SB10 03SB11 03SB12
Sample Date: 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991
Duplicate: 03SB06-D 03SB06

1,1,2-Trichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1-Dichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,1-Dichloroethene 6 U 6 U 2 B 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,2,3-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA NA NA NA NA
1,2-Dibromoethane NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloroethene (cis) NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloroethene (Total) 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,2-Dichloroethene (trans) NA NA NA NA NA NA NA NA NA NA NA
1,2-Dichloropropane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
1,3-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA
1,4-Dichlorobenzene NA NA NA NA NA NA NA NA NA NA NA
2-Butanone 12 U 12 U 11 U 11 U 11 U 11 U 12 U 12 U 12 U 11 U 11 U
2-Hexanone 12 U 11 U 11 U 11 U 11 U 11 U 12 U 12 U 12 U 11 U 11 U
4-Methyl-2-pentanone 12 U 11 U 11 U 11 U 11 U 11 U 12 U 12 U 12 U 11 U 11 U
Acetone 2 B 5 B 5 B 12 B 6 B 5 B 8 B 12 U 7 B 11 U 11 U
Benzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Bromochloromethane NA NA NA NA NA NA NA NA NA NA NA
Bromodichloromethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Bromoform 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Bromomethane 12 U 11 U 11 U 11 U 11 U 11 U 12 U 12 U 12 U 11 U 11 U
Carbon Disulfide 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Carbon Tetrachloride 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Chlorobenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Chloroethane 12 U 11 U 11 U 11 U 11 U 11 U 12 U 12 U 12 U 11 U 11 U
Chloroform 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Chloromethane 12 U 11 U 11 U 11 U 11 U 11 U 12 U 12 U 12 U 11 U 11 U
cis-1,3-Dichloropropene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Cyclohexane NA NA NA NA NA NA NA NA NA NA NA
Dibromochloromethane 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Dichlorodifluoromethane NA NA NA NA NA NA NA NA NA NA NA
Ethylbenzene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Isopropylbenzene NA NA NA NA NA NA NA NA NA NA NA
M,p-xylene NA NA NA NA NA NA NA NA NA NA NA
Methyl Acetate NA NA NA NA NA NA NA NA NA NA NA
Methyl Tert-butyl Ether (mtbe) NA NA NA NA NA NA NA NA NA NA NA
Methylcyclohexane NA NA NA NA NA NA NA NA NA NA NA
Methylene Chloride 5 B 3 B 2 B 2 B 6 U 2 B 2 B 1 B 1 B 6 U 6 U
O-xylene NA NA NA NA NA NA NA NA NA NA NA
Styrene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Tetrachloroethene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Toluene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
trans-1,3-Dichloropropene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Trichloroethene 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
Trichlorofluoromethane NA NA NA NA NA NA NA NA NA NA NA
Vinyl Acetate 12 U 11 U 11 U 11 U 11 U 11 U 12 U 12 U 12 U 11 U 11 U
Vinyl Chloride 12 U 11 U 11 U 11 U 11 U 11 U 12 U 12 U 12 U 11 U 11 U
Xylene (Total) 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01 03SB03 03SB05 03SB06 03SB06-D 03SB07 03SB08 03SB09 03SB10 03SB11 03SB12
Sample Date: 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991
Duplicate: 03SB06-D 03SB06

PESTICIDES/PCBS ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4,4'-DDD 190 U 18 U 18 U 180 U 180 U 89 U 18 U 19 U 18 U 18 U 18 U
4,4'-DDE 190 U 18 U 18 U 180 U 180 U 89 U 18 U 19 U 18 U 18 U 18 U
4,4'-DDT 190 U 18 U 18 U 180 U 180 U 89 U 18 U 19 U 18 U 18 U 18 U
Aldrin 94 U 9 U 9 U 91 U 90 U 45 U 8.9 U 9.3 U 9.2 U 9 U 9 U
Alpha-BHC 94 U 9 U 9 U 91 U 90 U 45 U 8.9 U 9.3 U 9.2 U 9 U 9 U
Alpha-Chlordane 940 U 90 U 90 U 910 U 900 U 450 U 89 U 93 U 92 U 90 U 90 U
Aroclor-1016 940 U 90 U 90 U 910 U 900 U 450 U 89 U 93 U 92 U 90 U 90 U
Aroclor-1221 940 U 90 U 90 U 910 U 900 U 450 U 89 U 93 U 92 U 90 U 90 U
Aroclor-1232 940 U 90 U 90 U 910 U 900 U 450 U 89 U 93 U 92 U 90 U 90 U
Aroclor-1242 940 U 90 U 90 U 910 U 900 U 450 U 89 U 93 U 92 U 90 U 90 U
Aroclor-1248 940 U 90 U 90 U 910 U 900 U 450 U 89 U 93 U 92 U 90 U 90 U
Aroclor-1254 1900 U 180 U 180 U 1800 U 1800 U 890 U 180 U 190 U 180 U 180 U 180 U
Aroclor-1260 1900 U 180 U 180 U 1800 U 1800 U 890 U 180 U 190 U 180 U 180 U 180 U
Aroclor-1262 NA NA NA NA NA NA NA NA NA NA NA
Aroclor-1268 NA NA NA NA NA NA NA NA NA NA NA
Beta-BHC 94 U 9 U 9 U 91 U 90 U 45 U 8.9 U 9.3 U 9.2 U 9 U 9 U
Delta-BHC 94 U 9 U 9 U 91 U 90 U 45 U 8.9 U 9.3 U 9.2 U 9 U 9 U
Dieldrin 580 210 140 260 220 290 91 120 95 120 27
Endosulfan I 94 U 9 U 9 U 91 U 90 U 45 U 8.9 U 9.3 U 9.2 U 23 9 U
Endosulfan II 190 U 18 U 18 U 180 U 180 U 89 U 18 U 19 U 18 U 18 U 18 U
Endosulfan Sulfate 190 U 18 U 18 U 180 U 180 U 89 U 18 U 19 U 18 U 18 U 18 U
Endrin 190 U 18 U 18 U 180 U 180 U 89 U 18 U 19 U 18 U 18 U 18 U
Endrin Aldehyde NA NA NA NA NA NA NA NA NA NA NA
Endrin Ketone 190 U 18 U 18 U 180 U 180 U 89 U 18 U 19 U 18 U 18 U 18 U
Gamma-BHC (Lindane) 94 U 9 U 9 U 91 U 90 U 45 U 8.9 U 9.3 U 9.2 U 9 U 9 U
Gamma-Chlordane 940 U 90 U 90 U 910 U 900 U 450 U 89 U 93 U 92 U 90 U 90 U
Heptachlor 94 U 9 U 9 U 91 U 90 U 45 U 8.9 U 9.3 U 9.2 U 9 U 9 U
Heptachlor Epoxide 94 U 9 U 9 U 91 U 90 U 45 U 8.9 U 9.3 U 9.2 U 9 U 9 U
Methoxychlor 940 U 90 U 90 U 910 U 900 U 450 U 89 U 93 U 92 U 90 U 90 U
Toxaphene 1900 U 180 U 180 U 1800 U 1800 U 890 U 180 U 190 U 180 U 180 U 180 U

DIOXIN/FURANS
1,2,3,4,6,7,8-HpCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,6,7,8-HpCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8,9-HpCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HxCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,4,7,8-HxCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HxCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,6,7,8-HxCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HxCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8,9-HxCDF NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDD NA NA NA NA NA NA NA NA NA NA NA
1,2,3,7,8-PeCDF NA NA NA NA NA NA NA NA NA NA NA
2,3,4,6,7,8-HxCDF NA NA NA NA NA NA NA NA NA NA NA
2,3,4,7,8-PeCDF NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDD NA NA NA NA NA NA NA NA NA NA NA
2,3,7,8-TCDF NA NA NA NA NA NA NA NA NA NA NA
OCDD NA NA NA NA NA NA NA NA NA NA NA
OCDF NA NA NA NA NA NA NA NA NA NA NA
Teq Halfnd NA NA NA NA NA NA NA NA NA NA NA
Total 2,3,7,8-TCDD Equiv. NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SB01 03SB03 03SB05 03SB06 03SB06-D 03SB07 03SB08 03SB09 03SB10 03SB11 03SB12
Sample Date: 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991
Duplicate: 03SB06-D 03SB06

Total HpCDD NA NA NA NA NA NA NA NA NA NA NA
Total HpCDF NA NA NA NA NA NA NA NA NA NA NA
Total HxCDD NA NA NA NA NA NA NA NA NA NA NA
Total HxCDF NA NA NA NA NA NA NA NA NA NA NA
Total PeCDD NA NA NA NA NA NA NA NA NA NA NA
Total PeCDF NA NA NA NA NA NA NA NA NA NA NA
Total TCDD NA NA NA NA NA NA NA NA NA NA NA
Total TCDF NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether

03SB13 03SB14 03SB14-D 03SB15 03SB16 03SS01 03SS01 03SS02 03SS02 03SS03 03SS03 03SS04 03SS04
9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SB14-D 03SB14

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
15100 14500 14100 16000 13900 12700 16100 14500 8200 12600 21400 14500 15200

8.9 U 9.1 U 9.5 U 10 U 9.6 U 7.4 B 6.5 R 6.8 UL 5.2 UJ 8.3 B 4.8 UJ 9.8 B 8.6 R
4.3 3.8 3.6 3.2 3.3 3.8 J 5.7 7 J 5.6 7.1 J 4.6 J 8.3 J 3 J

81.3 81.3 79.4 78.4 68.7 66 85.7 95.7 88.3 113 133 100 86.1
1.2 1.2 1.3 1.3 1.3 0.71 B 0.71 0.85 B 0.73 0.67 B 0.76 0.82 B 0.75
2.4 3.2 1.9 3.3 1.7 1.2 B 1.2 U 0.85 U 1.3 U 0.67 U 1.2 U 0.65 U 1.2 U

2840 2080 2940 2270 2640 3260 624 1180 870 989 492 1080 707
23.8 24.3 21.1 26.3 19.9 24.4 14.5 19.7 12.5 15.8 12.6 20.3 19.9
7.9 8.3 8.7 12.2 6.2 8.3 9.1 7.4 5.6 7.5 10.6 8.2 8.8

13.8 23.5 15.2 11.1 12.4 17.3 20 12.5 10 11.6 26.2 14.2 19.1
2.2 U 2.1 U 2.2 U 2 U 2.2 U 2.4 U 0.61 U 2 U 0.65 U 2 U 0.59 U 2.1 U 0.6 U

22700 23100 20700 29700 18400 21800 19400 16400 14300 15100 20100 17000 24200
27.7 33.1 22 16.2 12 16.5 10.2 22.1 25.2 40.5 8.9 28.4 16.8
2420 2260 2330 2820 1860 2400 1310 1760 1060 1550 1030 1750 1910
334 473 467 444 394 423 J 550 589 J 424 793 J 767 754 J 474
0.1 U 0.1 U 0.1 U 0.1 U 0.11 U 0.12 0.12 U 0.1 0.13 U 0.09 U 0.12 U 0.09 U 0.12 U

10.6 12.2 10.4 13.4 9.4 10.3 11 12.1 6.3 10.5 12.6 10.8 13.3
861 823 804 1570 593 821 454 650 390 U 536 484 593 717
0.85 U 0.87 U 0.86 U 0.81 U 0.81 U 1.1 U 1.2 UR 1.1 U 0.26 UR 0.81 U 1.2 UR 1 U 0.24 UR
1.2 U 1.2 U 1.3 U 1.3 U 1.3 U 1.2 UL 1.2 U 1.5 UL 1.3 U 1.2 UL 1.2 U 1.1 UL 1.2 U
876 U 902 U 940 U 991 U 935 U 649 97.7 U 459 104 U 412 95.2 U 437 104
0.45 0.49 0.43 U 0.52 0.5 0.22 U 0.35 L 0.21 U 0.28 L 0.16 U 0.26 L 0.2 U 0.28 L
33.3 33.2 30.2 38.1 27.8 32.6 27.1 27.4 22.8 23.6 26.4 28.1 33.8
44.1 41.5 40.6 40.1 30 48.3 J 29.1 44.5 J 36.3 42.1 J 24.5 44.8 J 43.7

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 290 J 320 J 360 U 370 U 64 J 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 40 J 390 UJ 380 U 400 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA

1900 U 3600 U 3700 U 1800 U 1800 U 1800 U 1000 UJ 1800 U 1100 UJ 1800 U 990 UJ 1800 U 1000 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ

1900 U 3600 U 3700 U 1800 U 1800 U 1800 U 1000 UJ 1800 U 1100 UJ 1800 U 990 UJ 1800 UJ 1000 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ

1900 U 3600 U 3700 U 1800 U 1800 U 1800 U 1000 UJ 1800 U 1100 UJ 1800 U 990 UJ 1800 U 1000 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
770 U 1500 U 1500 U 730 U 740 U 760 U 400 UJ 740 U 430 UJ 740 U 390 UJ 760 U 400 UJ

1900 U 3600 U 3700 U 1800 U 1800 U 1800 U 1000 UJ 1800 U 1100 UJ 1800 U 990 UJ 1800 U 1000 UJ
1900 U 3600 U 3700 U 1800 U 1800 U 1800 U 1000 UJ 1800 U 1100 UJ 1800 U 990 UJ 1800 U 1000 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane

03SB13 03SB14 03SB14-D 03SB15 03SB16 03SS01 03SS01 03SS02 03SS02 03SS03 03SS03 03SS04 03SS04
9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SB14-D 03SB14

380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ

1900 U 3600 U 3700 U 1800 U 1800 U 1800 U 1000 UJ 1800 U 1100 UJ 1800 U 990 UJ 1800 U 1000 UJ
1900 U 3600 U 3700 U 1800 U 1800 U 1800 U 1000 UJ 1800 U 1100 UJ 1800 U 990 UJ 1800 U 1000 UJ
380 U 740 U 130 J 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
380 U 200 450 J 360 U 370 U 100 J 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
120 J 1200 1100 150 J 120 J 410 400 UJ 49 J 46 J 48 J 390 UJ 46 J 400 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
120 J 1700 880 170 J 120 J 450 400 UJ 54 J 50 J 62 J 390 UJ 59 J 400 UJ
130 J 1700 880 180 J 150 J 420 400 UJ 76 J 430 UJ 82 J 390 UJ 84 J 400 UJ
54 J 840 390 J 79 J 370 U 180 J 400 UJ 370 U 430 UJ 39 J 390 UJ 380 U 400 UJ

100 J 1200 810 130 J 130 J 520 J 400 UJ 44 J 430 UJ 65 J 390 UJ 44 J 400 UJ
1900 U 3600 U 3700 U 1800 U 1800 U 1800 U NA 1800 U NA 1800 U NA 1800 U NA
380 U 740 U 760 U 360 U 370 U 380 U NA 370 U NA 370 U NA 380 U NA
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
52 J 740 U 760 U 360 U 360 J 110 J 120 B 42 J 180 B 48 J 120 B 380 U 160 B

380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA 400 UJ NA 430 UJ NA 390 UJ NA 400 UJ
140 J 1300 1000 150 J 140 J 490 400 UJ 68 J 65 J 84 J 390 UJ 85 J 400 UJ
45 B 740 U 760 U 55 B 72 B 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ

380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 120 J 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
250 J 2200 2300 270 J 230 J 910 400 UJ 150 J 120 J 190 J 390 UJ 200 J 48 J
380 U 87 J 240 J 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 UJ 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
68 J 930 490 U 94 J 46 J 210 J 400 UJ 370 U 430 UJ 45 J 390 UJ 380 U 400 UJ

380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ

1900 U 3600 U 3700 U 1800 U 1800 U 1800 U 1000 UJ 1800 U 1100 UJ 1800 U 990 UJ 1800 U 1000 UJ
150 J 1100 2300 130 J 130 J 490 400 UJ 82 J 71 J 120 J 390 UJ 150 J 400 UJ
380 U 740 U 760 U 360 U 370 U 380 U 400 UJ 370 U 430 UJ 370 U 390 UJ 380 U 400 UJ
240 J 2300 2400 330 J 240 J 930 400 UJ 110 J 100 J 130 J 390 UJ 140 J 44 J

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

03SB13 03SB14 03SB14-D 03SB15 03SB16 03SS01 03SS01 03SS02 03SS02 03SS03 03SS03 03SS04 03SS04
9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SB14-D 03SB14

6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
11 U 11 U 11 U 11 U 11 U 11 U NA 11 U NA 11 U NA 11 U NA
11 U 11 U 11 U 11 U 11 U 11 U NA 11 U NA 11 U NA 11 U NA
11 U 11 U 11 U 11 U 11 U 11 U NA 11 U NA 11 U NA 11 U NA
11 U 11 U 11 U 6 B 11 U 11 U NA 4 B NA 11 U NA 4 B NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

11 U 11 U 11 U 11 U 11 U 11 U NA 11 U NA 11 U NA 11 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

11 U 11 U 11 U 11 U 11 U 11 U NA 11 U NA 11 U NA 11 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

11 U 11 U 11 U 11 U 11 U 11 U NA 11 U NA 11 U NA 11 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U 5 U 6 U 5 U 2 B 2 B NA 2 B NA 2 B NA 2 B NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
11 U 11 U 11 U 11 U 11 U 11 U NA 11 U NA 11 U NA 11 U NA
11 U 11 U 11 U 11 U 11 U 11 U NA 11 U NA 11 U NA 11 U NA
6 U 5 U 6 U 5 U 6 U 6 U NA 6 U NA 6 U NA 6 U NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXIN/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Teq Halfnd
Total 2,3,7,8-TCDD Equiv.

03SB13 03SB14 03SB14-D 03SB15 03SB16 03SS01 03SS01 03SS02 03SS02 03SS03 03SS03 03SS04 03SS04
9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SB14-D 03SB14

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
18 U 89 U 18 U 17 U 19 U 18 U 4 UJ 18 U 4.3 UJ 18 U 3.9 UJ 18 U 4 UJ
18 U 89 U 18 U 17 U 18 U 18 U 4 UJ 18 U 4.3 UJ 18 U 3.9 UJ 18 U 3.3 J
18 U 89 U 18 U 17 U 18 U 18 U 4 UJ 18 U 4.3 UJ 18 U 3.9 UJ 18 U 4.1 J
9.2 U 44 U 9.1 U 8.7 U 8.9 U 9.1 U 2.1 UJ 9 U 2.2 UJ 9 U 2 UJ 9.2 U 2 UJ
9.2 U 44 U 9.1 U 8.7 U 8.9 U 9.1 U 2.1 UJ 9 U 2.2 UJ 9 U 2 UJ 9.2 U 2 UJ
92 U 440 U 91 U 87 U 89 U 91 U 2.1 UJ 90 U 2.2 UJ 90 U 2 UJ 92 U 2 UJ
92 U 440 U 91 U 87 U 89 U 91 U 40 UJ 90 U 43 UJ 90 U 39 UJ 92 U 40 UJ
92 U 440 U 91 U 87 U 89 U 91 U 82 UJ 90 U 87 UJ 90 U 80 UJ 92 U 81 UJ
92 U 440 U 91 U 87 U 89 U 91 U 40 UJ 90 U 43 UJ 90 U 39 UJ 92 U 40 UJ
92 U 440 U 91 U 87 U 89 U 91 U 40 UJ 90 U 43 UJ 90 U 39 UJ 92 U 40 UJ
92 U 440 U 91 U 87 U 89 U 91 U 40 UJ 90 U 43 UJ 90 U 39 UJ 92 U 40 UJ

180 U 890 U 180 U 170 U 180 U 180 U 40 UJ 180 U 43 UJ 180 U 39 UJ 180 U 13 J
180 U 890 U 180 U 170 U 180 U 180 U 40 UJ 180 U 43 UJ 180 U 39 UJ 180 U 40 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
9.2 U 44 U 9.1 U 8.7 U 8.9 U 9.1 U 2.1 UJ 9 U 2.2 UJ 9 U 2 UJ 9.2 U 2 UJ
9.2 U 44 U 9.1 U 8.7 U 8.9 U 9.1 U 2.1 UJ 9 U 2.2 UJ 9 U 2 UJ 9.2 U 2 UJ

130 290 150 17 U 18 U 68 4.5 J 37 18 J 140 3.9 UJ 75 5.1 J
30 44 U 9.1 U 8.7 U 8.9 U 9.1 U 2.1 UJ 9 U 2.2 UJ 9 U 2 UJ 9.2 U 2 UJ
18 U 89 U 18 U 17 U 18 U 18 U 4 UJ 18 U 4.3 UJ 18 U 3.9 UJ 18 U 4 UJ
18 U 89 U 18 U 17 U 18 U 18 U 4 UJ 18 U 4.3 UJ 18 U 3.9 UJ 18 U 4 UJ
18 U 89 U 18 U 17 U 18 U 18 U 4 UJ 18 U 4.3 UJ 18 U 3.9 UJ 18 U 4 UJ
NA NA NA NA NA NA 4 UJ NA 4.3 UJ NA 3.9 UJ NA 4 UJ
18 U 89 U 18 U 17 U 18 U 18 U 4 UJ 18 U 4.3 UJ 18 U 3.9 UJ 18 U 4 UJ

9.2 U 44 U 9.1 U 8.7 U 8.9 U 9.1 U 2.1 UJ 9 U 2.2 UJ 9 U 2 UJ 9.2 U 2 UJ
92 U 490 U 91 U 87 U 89 U 91 U 2.1 UJ 90 U 2.2 UJ 90 U 2 UJ 92 U 2 UJ
9.2 U 44 U 9.1 U 8.7 U 8.9 U 9.1 U 2.1 UJ 9 U 2.2 UJ 9 U 2 UJ 9.2 U 2 UJ
9.2 U 44 U 9.1 U 8.7 U 8.9 U 9.1 U 2.1 UJ 9 U 2.2 UJ 12 2 UJ 9.2 U 2 UJ
92 U 440 U 91 U 87 U 89 U 91 U 21 UJ 90 U 22 UJ 90 U 20 UJ 92 U 20 UJ

180 U 890 U 180 U 170 U 180 U 180 U 210 UJ 180 U 220 UJ 180 U 200 UJ 180 U 200 UJ

ng/kg
NA NA NA NA NA NA NA NA NA NA NA NA 86.8
NA NA NA NA NA NA NA NA NA NA NA NA 13.1
NA NA NA NA NA NA NA NA NA NA NA NA 1.3
NA NA NA NA NA NA NA NA NA NA NA NA 1.4
NA NA NA NA NA NA NA NA NA NA NA NA 8.3
NA NA NA NA NA NA NA NA NA NA NA NA 1.8
NA NA NA NA NA NA NA NA NA NA NA NA 2.4
NA NA NA NA NA NA NA NA NA NA NA NA 3.1
NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U
NA NA NA NA NA NA NA NA NA NA NA NA 0.91
NA NA NA NA NA NA NA NA NA NA NA NA 5.2
NA NA NA NA NA NA NA NA NA NA NA NA 3.5
NA NA NA NA NA NA NA NA NA NA NA NA 5.2
NA NA NA NA NA NA NA NA NA NA NA NA 0.3 U
NA NA NA NA NA NA NA NA NA NA NA NA 20.9
NA NA NA NA NA NA NA NA NA NA NA NA 15890
NA NA NA NA NA NA NA NA NA NA NA NA 16.4
NA NA NA NA NA NA NA NA NA NA NA NA 10.7
NA NA NA NA NA NA NA NA NA NA NA NA 10.5
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03SB13 03SB14 03SB14-D 03SB15 03SB16 03SS01 03SS01 03SS02 03SS02 03SS03 03SS03 03SS04 03SS04
9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/6/1991 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SB14-D 03SB14

NA NA NA NA NA NA NA NA NA NA NA NA 184
NA NA NA NA NA NA NA NA NA NA NA NA 21.4
NA NA NA NA NA NA NA NA NA NA NA NA 32.8
NA NA NA NA NA NA NA NA NA NA NA NA 27.3
NA NA NA NA NA NA NA NA NA NA NA NA 7.1
NA NA NA NA NA NA NA NA NA NA NA NA 53.1
NA NA NA NA NA NA NA NA NA NA NA NA 4.6
NA NA NA NA NA NA NA NA NA NA NA NA 153
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether

03SS05 03SS05 03SS06 03SS06 03SS06-D 03SS07 03SS07 03SS08 03SS08 03SS09 03SS09 03SS10 03SS10
9/5/1991 4/8/1997 9/5/1991 4/8/1997 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SS06-D 03SS06

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
14800 11000 14700 12800 10700 14300 12100 14600 9630 14000 11700 13900 13500

5.5 UL 5.2 UJ 5.7 UL 5.2 UJ 5.9 R 9 B 5.6 R 9.5 B 5 UJ 9.3 B 8.2 R 7.2 B 5.4 UJ
R 3.9 J R 0.96 J 5.2 6.8 J 0.74 J R 0.37 J 7.6 J 4.8 J R 6.6

107 78.7 100 91.5 81.6 106 75.8 98.4 84.2 103 72.6 104 92.5
0.69 B 0.62 0.71 B 0.75 0.72 0.71 B 0.73 0.66 B 0.88 0.68 B 0.65 0.67 B 0.97
0.69 U 1.3 U 0.71 U 1.3 U 1.3 U 0.71 U 1.4 U 0.89 U 1.3 U 0.91 U 18.4 0.9 U 1.4 U
1210 763 12500 856 872 980 1020 1080 913 1090 1080 1060 372

19 13.6 18.9 17.8 16.2 18.1 18.3 19.3 13.7 18.8 20.9 18.8 17.6
7.8 8.6 8.8 8.2 7.3 8.2 9.3 8.2 7 8.1 9.9 8.5 9.8
13 24.3 12.9 19.2 15.8 10.8 13.8 11.7 11.8 12.2 81.3 12.1 24.6
2.1 U 0.65 U 2.2 U 0.64 U 0.64 U 2.4 U 0.68 U 2.1 U 0.62 U 2.3 U 2.3 2.2 U 0.66 U

17300 16400 17300 20900 19000 15800 20100 16100 14600 16500 23400 16500 18200
27.8 70.5 21.8 28.5 23.7 25.4 35 24.6 28.8 22.2 74.8 24.4 90.5
1760 1080 1980 1580 1420 1660 1710 1710 1230 1670 1450 1710 1420
742 J 494 670 J 563 474 749 J 485 782 J 648 710 J 509 679 J 768
0.11 U 0.13 U 0.09 U 0.13 U 0.13 U 0.1 U 0.14 U 0.11 U 0.13 U 0.1 U 0.12 U 0.11 U 0.14 U
12.4 10.6 11.7 10.7 8.8 11.5 10.9 11.1 9.7 12.7 17.3 11.4 10.8
545 460 553 505 524 538 550 613 515 473 387 564 530
0.77 U 0.26 UR 0.88 UL 0.26 UR 0.26 UR 0.85 U 0.27 UR 0.86 U 1.3 UR 0.86 UL 0.24 UR 0.99 U 0.27 UR
1.2 UL 1.3 U 1.2 UL 1.3 U 1.3 U 1.2 UL 1.4 U 1.6 UL 1.3 U 1.6 UL 1.2 U 1.6 UL 1.4 U
426 104 U 399 104 U 103 U 353 109 U 374 101 U 379 121 365 108 U
0.15 U 0.26 UL 0.18 U 0.33 L 0.26 L 0.17 U 0.27 L 0.17 U 0.28 L 0.17 U 0.24 UL 0.2 U 0.27 UL
27.5 25.4 27.8 29.4 29 24.8 33.4 26.4 24 26.9 29.1 26.7 29.8
44.4 J 50.6 42.6 J 50.1 44.3 41.3 J 50.3 43.9 J 36.7 43.7 J 136 46.8 J 42.6

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
43 J 430 UJ 46 J 430 UJ 430 UJ 380 U 450 UJ 39 J 420 UJ 350 U 400 UJ 40 J 450 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA

1900 U 1100 UJ 1800 U 1100 UJ 1100 UJ 1800 U 1100 UJ 1800 U 1000 UJ 1700 U 1000 UJ 1900 U 1100 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ

1900 U 1100 UJ 1800 U 1100 UJ 1100 UJ 1800 U 1100 UJ 1800 UJ 1000 UJ 1700 UJ 1000 UJ 1900 U 1100 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ

1900 U 1100 UJ 1800 U 1100 UJ 1100 UJ 1800 U 1100 UJ 1800 U 1000 UJ 1700 U 1000 UJ 1900 U 1100 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
770 U 430 UJ 730 U 430 UJ 430 UJ 760 U 450 UJ 750 U 420 UJ 700 U 400 UJ 770 U 450 UJ

1900 U 1100 UJ 1800 U 1100 UJ 1100 UJ 1800 U 1100 UJ 1800 U 1000 UJ 1700 U 1000 UJ 1900 U 1100 UJ
1900 U 1100 UJ 1800 U 1100 UJ 1100 UJ 1800 U 1100 UJ 1800 U 1000 UJ 1700 U 1000 UJ 1900 U 1100 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ

DATA_SUM_SS_DATA 123010.xlsx 11 of 41



DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane

03SS05 03SS05 03SS06 03SS06 03SS06-D 03SS07 03SS07 03SS08 03SS08 03SS09 03SS09 03SS10 03SS10
9/5/1991 4/8/1997 9/5/1991 4/8/1997 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SS06-D 03SS06

380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ

1900 U 1100 UJ 1800 U 1100 UJ 1100 UJ 1800 U 1100 UJ 1800 U 1000 UJ 1700 U 1000 UJ 1900 U 1100 UJ
1900 U 1100 UJ 1800 U 1100 UJ 1100 UJ 1800 U 1100 UJ 1800 U 1000 UJ 1700 U 1000 UJ 1900 U 1100 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 42 J 450 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
380 U 430 UJ 50 J 53 J 160 J 380 U 44 J 370 U 420 UJ 42 J 100 J 93 J 33 J
NA NA NA NA NA NA NA NA NA NA NA NA NA
380 U 430 UJ 57 J 64 J 180 J 380 U 52 J 370 U 420 UJ 47 J 130 J 97 J 52 J
46 J 430 UJ 77 J 150 J 210 J 45 J 120 J 53 J 81 J 59 J 170 J 110 J 73 J

380 U 430 UJ 360 U 430 UJ 82 J 380 U 450 UJ 370 U 420 UJ 350 U 72 J 54 J 450 UJ
380 U 430 UJ 53 J 430 UJ 140 J 40 J 450 UJ 370 U 420 UJ 55 J 110 J 94 J 450 UJ

1900 U NA 1800 U NA NA 1800 U NA 1800 U NA 1700 U NA 1900 U NA
380 U NA 360 U NA NA 380 U NA 370 U NA 350 U NA 380 U NA
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 210 B 360 U 170 B 210 B 380 U 210 B 370 U 170 B 350 U 760 B 380 U 160 B
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 330 J 380 U 450 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA 430 UJ NA 430 UJ 430 UJ NA 450 UJ NA 420 UJ NA 400 UJ NA 450 UJ
47 J 50 J 77 J 85 J 230 J 49 J 73 J 53 J 46 J 66 J 150 J 120 J 65 J

380 U 430 UJ 360 U 430 UJ 430 UJ 370 J 450 UJ 370 U 420 UJ 350 U 60 J 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
85 J 77 J 190 J 140 J 380 J 100 J 130 J 120 J 85 J 150 J 230 J 320 J 120 J

380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 UJ 430 UJ 360 UJ 430 UJ 430 UJ 380 UJ 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 39 J 430 UJ 120 J 380 U 450 UJ 370 U 420 UJ 350 U 79 J 63 J 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ

1900 U 1100 UJ 1800 U 1100 UJ 1100 UJ 1800 U 1100 UJ 1800 U 1000 UJ 1700 U 1000 UJ 1900 U 1100 UJ
60 J 50 J 150 J 79 J 220 J 68 J 76 J 75 J 59 J 83 J 110 J 230 J 90 J

380 U 430 UJ 360 U 430 UJ 430 UJ 380 U 450 UJ 370 U 420 UJ 350 U 400 UJ 380 U 450 UJ
87 J 72 J 130 J 130 J 350 J 75 J 100 J 77 J 74 J 100 J 210 J 210 J 97 J

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

03SS05 03SS05 03SS06 03SS06 03SS06-D 03SS07 03SS07 03SS08 03SS08 03SS09 03SS09 03SS10 03SS10
9/5/1991 4/8/1997 9/5/1991 4/8/1997 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SS06-D 03SS06

6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
11 U NA 11 U NA NA 11 U NA 11 U NA 11 U NA 11 U NA
11 U NA 11 U NA NA 11 U NA 11 U NA 11 U NA 11 U NA
11 U NA 11 U NA NA 11 U NA 11 U NA 11 U NA 11 U NA
15 B NA 4 B NA NA 12 B NA 6 B NA 11 U NA 11 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

11 U NA 11 U NA NA 11 U NA 11 U NA 11 U NA 11 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

11 U NA 11 U NA NA 11 U NA 11 U NA 11 U NA 11 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

11 U NA 11 U NA NA 11 U NA 11 U NA 11 U NA 11 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U NA 6 U NA NA 3 B NA 6 U NA 5 U NA 6 U NA
NA NA NA NA NA NA NA NA NA NA NA NA NA

6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA

NA NA NA NA NA NA NA NA NA NA NA NA NA
11 U NA 11 U NA NA 11 U NA 11 U NA 11 U NA 11 U NA
11 U NA 11 U NA NA 11 U NA 11 U NA 11 U NA 11 U NA
6 U NA 6 U NA NA 6 U NA 6 U NA 5 U NA 6 U NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXIN/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Teq Halfnd
Total 2,3,7,8-TCDD Equiv.

03SS05 03SS05 03SS06 03SS06 03SS06-D 03SS07 03SS07 03SS08 03SS08 03SS09 03SS09 03SS10 03SS10
9/5/1991 4/8/1997 9/5/1991 4/8/1997 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SS06-D 03SS06

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
18 U 4.3 UJ 18 U 4.3 UJ 4.3 UJ 18 U 4.5 UJ 18 U 4.1 UJ 17 U 4 UJ 19 U 4.5 UJ
18 U 4.3 UJ 18 U 9 J 11 J 18 U 4.5 UJ 18 U 4.1 UJ 17 U 4 UJ 19 U 4.5 UJ
18 U 4.3 UJ 18 U 11 J 9.5 J 18 U 4.5 UJ 18 U 4.1 UJ 17 U 4 UJ 19 U 4.5 UJ
9.2 U 2.2 UJ 8.8 U 2.2 UJ 2.2 UJ 9.1 U 2.3 UJ 9 U 2.1 UJ 8.5 U 2.1 UJ 9.3 U 2.3 UJ
9.2 U 2.2 UJ 8.8 U 2.2 UJ 2.2 UJ 9.1 U 2.3 UJ 9 U 2.1 UJ 8.5 U 2.1 UJ 9.3 U 2.3 UJ
92 U 2.2 UJ 88 U 2.2 UJ 2.2 UJ 91 U 2.3 UJ 90 U 2.1 UJ 85 U 2.1 UJ 93 U 2.3 UJ
92 U 43 UJ 88 U 43 UJ 43 UJ 91 U 45 UJ 90 U 41 UJ 85 U 40 UJ 93 U 45 UJ
92 U 87 UJ 88 U 87 UJ 87 UJ 91 U 91 UJ 90 U 84 UJ 85 U 82 UJ 93 U 91 UJ
92 U 43 UJ 88 U 43 UJ 43 UJ 91 U 45 UJ 90 U 41 UJ 85 U 40 UJ 93 U 45 UJ
92 U 43 UJ 88 U 43 UJ 43 UJ 91 U 45 UJ 90 U 41 UJ 85 U 40 UJ 93 U 45 UJ
92 U 43 UJ 88 U 43 UJ 43 UJ 91 U 45 UJ 90 U 41 UJ 85 U 40 UJ 93 U 45 UJ

180 U 43 UJ 180 U 22 J 20 J 180 U 45 UJ 180 U 41 UJ 170 U 84 J 190 U 45 UJ
180 U 43 UJ 180 U 43 UJ 43 UJ 180 U 45 UJ 180 U 41 UJ 170 U 40 UJ 190 U 45 UJ
NA NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA NA
9.2 U 2.2 UJ 8.8 U 2.2 UJ 2.2 UJ 9.1 U 2.3 UJ 9 U 2.1 UJ 8.5 U 2.1 UJ 9.3 U 2.3 UJ
9.2 U 2.2 UJ 8.8 U 2.2 UJ 2.2 UJ 9.1 U 2.3 UJ 9 U 2.1 UJ 8.5 U 2.1 UJ 9.3 U 2.3 UJ
47 11 J 28 6.3 J 11 J 42 76 J 160 8.3 J 31 45 J 41 1100 R
9.2 U 2.2 UJ 8.8 U 2.2 UJ 2.2 UJ 9.1 U 2.3 UJ 9 U 2.1 UJ 8.5 U 2.1 UJ 9.3 U 2.3 UJ
18 U 4.3 UJ 18 U 4.3 UJ 4.3 UJ 18 U 4.5 UJ 18 U 4.1 UJ 17 U 4 UJ 19 U 4.5 UJ
18 U 4.3 UJ 18 U 4.3 UJ 4.3 UJ 18 U 4.5 UJ 18 U 4.1 UJ 17 U 4 UJ 19 U 4.5 UJ
18 U 4.3 UJ 18 U 4.3 UJ 4.3 UJ 18 U 4.5 UJ 18 U 4.1 UJ 17 U 4 UJ 19 U 4.5 UJ
NA 4.3 UJ NA 4.3 UJ 4.3 UJ NA 4.5 UJ NA 4.1 UJ NA 4 UJ NA 4.5 UJ
18 U 4.3 UJ 18 U 4.3 UJ 4.3 UJ 18 U 4.5 UJ 18 U 4.1 UJ 17 U 4 UJ 19 U 4.5 UJ
9.2 U 2.2 UJ 8.8 U 2.2 UJ 2.2 UJ 9.1 U 2.3 UJ 9 U 2.1 UJ 8.5 U 2.1 UJ 9.3 U 2.3 UJ
92 U 2.2 UJ 88 U 2.2 UJ 2.2 UJ 91 U 2.3 UJ 90 U 2.1 UJ 85 U 2.1 UJ 93 U 2.3 UJ
9.2 U 2.2 UJ 8.8 U 2.2 UJ 2.2 UJ 9.1 U 2.3 UJ 9 U 2.1 UJ 8.5 U 2.1 UJ 9.3 U 2.3 UJ
9.2 U 2.2 UJ 8.8 U 2.2 UJ 2.2 UJ 9.1 U 2.3 UJ 15 2.1 UJ 8.5 U 2.1 UJ 9.3 U 2.3 UJ
92 U 22 UJ 88 U 22 UJ 22 UJ 91 U 23 UJ 90 U 21 UJ 85 U 21 UJ 93 U 23 UJ

180 U 220 UJ 180 U 220 UJ 220 UJ 180 U 230 UJ 180 U 210 UJ 170 U 210 UJ 190 U 230 UJ

ng/kg
NA NA NA NA NA NA NA NA 93 NA NA NA NA
NA NA NA NA NA NA NA NA 6.8 NA NA NA NA
NA NA NA NA NA NA NA NA 1.6 U NA NA NA NA
NA NA NA NA NA NA NA NA 2.1 U NA NA NA NA
NA NA NA NA NA NA NA NA 2.8 NA NA NA NA
NA NA NA NA NA NA NA NA 2.4 NA NA NA NA
NA NA NA NA NA NA NA NA 0.88 NA NA NA NA
NA NA NA NA NA NA NA NA 3.5 NA NA NA NA
NA NA NA NA NA NA NA NA 1.1 U NA NA NA NA
NA NA NA NA NA NA NA NA 0.9 U NA NA NA NA
NA NA NA NA NA NA NA NA 0.6 U NA NA NA NA
NA NA NA NA NA NA NA NA 1.6 B NA NA NA NA
NA NA NA NA NA NA NA NA 1.2 U NA NA NA NA
NA NA NA NA NA NA NA NA 0.6 U NA NA NA NA
NA NA NA NA NA NA NA NA 1.2 U NA NA NA NA
NA NA NA NA NA NA NA NA 8510 NA NA NA NA
NA NA NA NA NA NA NA NA 8.9 U NA NA NA NA
NA NA NA NA NA NA NA NA 4.18 NA NA NA NA
NA NA NA NA NA NA NA NA 2.81 NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03SS05 03SS05 03SS06 03SS06 03SS06-D 03SS07 03SS07 03SS08 03SS08 03SS09 03SS09 03SS10 03SS10
9/5/1991 4/8/1997 9/5/1991 4/8/1997 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 4/8/1997

03SS06-D 03SS06

NA NA NA NA NA NA NA NA 243 NA NA NA NA
NA NA NA NA NA NA NA NA 8.8 NA NA NA NA
NA NA NA NA NA NA NA NA 33.9 NA NA NA NA
NA NA NA NA NA NA NA NA 9.2 NA NA NA NA
NA NA NA NA NA NA NA NA 2.9 U NA NA NA NA
NA NA NA NA NA NA NA NA 7.6 NA NA NA NA
NA NA NA NA NA NA NA NA 0.88 B NA NA NA NA
NA NA NA NA NA NA NA NA 8.3 NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether

03SS11 03SS11 03SS12 03SS12 03SS13 03SS14 03SS15 03SS16 03SS16-D 03-SS-17 03-SS-18 03-SS-19
9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 9/5/1991 9/5/1991 9/5/1991 9/5/1991 12/17/2008 12/17/2008 12/17/2008

03SS16-D 03SS16

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
13900 10400 16100 11400 13700 14100 13200 12500 14800 15000 14600 16900

7.2 B 9.7 R 12.8 B 5.5 UJ 11.6 B 7.1 B 8.3 B 5.7 UL 8 B 0.79 L 0.9 L 0.98 L
7.3 J 2.8 J 7.9 J 6.4 R R 8.6 J R R 6.3 6.6 5.2
176 114 117 95.9 95.9 112 98.5 101 113 104 110 103
0.85 B 0.94 0.93 B 0.94 0.79 B 0.84 B 0.7 B 0.71 B 0.89 B 1.1 B 1.2 B 1.1 B
0.85 U 1.3 U 0.93 U 1.9 0.79 B 0.84 U 0.7 U 0.71 U 0.89 U 0.06 UR 0.05 UR 0.06 UR
889 906 1750 1500 1110 927 826 1080 1140 978 1130 1370
22.2 20.2 24.3 19 22 18.3 17.2 16.6 19.9 21.8 J 19 J 21.7 J
10.6 12 9.3 7.8 8.5 8.4 7.4 7.7 7.8 7.6 6.9 7.9
10.6 14 12.1 12.7 13.4 9.9 9.9 10.1 10.6 17.8 13.7 27.4
2.2 0.66 U 2.9 U 0.69 U 2.3 U 2 U 2.5 U 2.6 U 2.4 U 0.15 U 0.23 0.14 U

17800 J 27200 19800 15000 22400 15700 14800 14500 16400 17300 16200 22000
19.4 30.6 24.7 54.3 22.7 20.5 20 21.5 21.9 23.6 23.9 30.2
1620 2560 1990 1380 1720 1660 1550 15600 1780 1790 1700 1930
1780 510 834 J 683 678 J 688 J 686 J 678 J 854 J 662 L 665 L 563 L
0.09 U 0.13 U 0.1 U 0.14 U 0.11 U 0.1 U 0.11 U 0.11 U 0.09 U 0.11 0.14 0.13
11.2 11.7 13.1 10.2 13.2 11.1 9.9 8.9 11.3 11.1 11.1 12.2
426 2130 603 416 U 637 462 436 463 581 795 J 756 J 909 J
0.8 U 0.27 UR 1.2 U 0.28 UR 0.87 U 0.79 U 0.93 U 0.96 U 1 U 0.69 UR 0.62 UR 0.69 UR
1.5 UL 1.3 U 1.6 UL 1.4 U 1.4 UL 1.5 UL 1.2 UL 1.2 UL 1.6 UL 0.09 U 0.08 U 0.5 K
370 131 441 117 476 350 309 306 355 359 K 301 K 357 K
0.16 U 0.3 L 0.24 U 0.28 UL 0.17 U 0.16 U 0.19 U 0.19 U 0.2 U 0.73 U 0.71 R 0.73 U
28.1 32.1 33.6 25.5 30.1 24.8 24.1 24.2 27 31.4 29.5 35.1

40 J 46.1 47.6 J 174 52.1 J 42.5 J 34.5 J 39.3 J 44.5 J 41.6 43.8 56.5

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
NA NA NA NA NA NA NA NA NA 260 U 240 U 270 U
NA NA NA NA NA NA NA NA NA 260 U 240 U 270 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U NA NA NA
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U NA NA NA
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U NA NA NA
45 J 440 UJ 56 J 460 UJ 57 J 56 J 59 J 68 J 380 UJ NA NA NA
NA NA NA NA NA NA NA NA NA 13 U 0.74 J 13 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 390 U 370 U 410 U
NA NA NA NA NA NA NA NA NA 260 U 240 U 270 U

1800 U 1100 UJ 1800 U 1100 UJ 1800 U 1800 U 1800 U 1900 U 1900 U 360 U 340 U 380 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 380 U 360 U 400 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 380 U 360 U 400 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 270 U 260 U 290 U

1800 U 1100 UJ 1800 UJ 1100 UJ 1800 UJ 1800 UJ 1800 UJ 1900 U 1900 U 500 U 470 U 520 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 390 U 370 U 410 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 350 U 330 U 370 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 420 U 400 U 440 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 500 U 470 U 520 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 13 U 1 J 13 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 440 U 410 U 460 U

1800 U 1100 UJ 1800 U 1100 UJ 1800 U 1800 U 1800 U 1900 U 1900 U 500 U 470 U 520 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 350 U 330 U 370 U
740 U 440 UJ 750 U 460 UJ 750 U 740 U 730 U 780 U 770 U 380 U 360 U 400 U

1800 U 1100 UJ 1800 U 1100 UJ 1800 U 1800 U 1800 U 1900 U 1900 U 500 U 470 U 520 U
1800 U 1100 UJ 1800 U 1100 UJ 1800 U 1800 U 1800 U 1900 U 1900 U 500 U 470 U 520 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 290 U 270 U 300 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane

03SS11 03SS11 03SS12 03SS12 03SS13 03SS14 03SS15 03SS16 03SS16-D 03-SS-17 03-SS-18 03-SS-19
9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 9/5/1991 9/5/1991 9/5/1991 9/5/1991 12/17/2008 12/17/2008 12/17/2008

03SS16-D 03SS16

370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 380 U 360 U 400 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 390 U 370 U 410 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 350 U 330 U 370 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 500 U 470 U 520 U

1800 U 1100 UJ 1800 U 1100 UJ 1800 U 1800 U 1800 U 1900 U 1900 U 500 U 470 U 520 U
1800 U 1100 UJ 1800 U 1100 UJ 1800 U 1800 U 1800 U 1900 U 1900 U 500 U 470 U 520 U
370 U 78 J 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 13 U 1.1 J 13 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 3.2 J 3.2 J 2.2 J
NA NA NA NA NA NA NA NA NA 380 U 360 U 400 U
370 U 110 J 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 3.9 J 5 J 3.1 J
NA NA NA NA NA NA NA NA NA 260 U 240 U 270 U
370 U 750 J 370 U 100 J 39 J 370 U 48 J 390 U 380 U 17 22 16
NA NA NA NA NA NA NA NA NA 260 U 240 U 270 U
370 U 1100 J 370 U 150 J 49 J 370 U 43 J 390 U 380 U 19 26 18
370 U 1400 J 49 J 170 J 68 J 370 U 54 J 45 J 380 UJ 22 36 20
370 U 540 J 370 U 76 J 370 U 370 U 370 U 390 U 380 U 13 18 12 J
370 U 490 J 39 J 140 J 56 J 370 U 47 J 390 U 380 U 19 24 21

1800 U NA 1800 U NA 1800 U 1800 U 1800 U 1900 U 1900 U NA NA NA
370 U NA 370 U NA 370 U 370 U 370 U 390 U 380 U NA NA NA
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 360 U 340 U 380 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 420 U 400 U 440 U
370 U 170 B 370 U 220 B 44 J 370 U 370 U 47 J 41 J 350 U 330 U 370 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 260 U 240 U 270 U
NA NA NA NA NA NA NA NA NA 260 U 240 U 270 U
NA 79 J NA 460 UJ NA NA NA NA NA 210 J 240 U 270 U
370 U 920 J 49 J 180 J 68 J 370 U 65 J 43 J 380 UJ 22 29 21
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 350 U 330 U 370 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 330 U 310 U 350 U
370 U 150 J 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 3.6 J 5.7 J 3.6 J
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 380 U 360 U 400 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 350 U 330 U 370 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 390 U 370 U 410 U
65 J 840 J 110 J 370 J 160 J 70 J 140 J 95 J 70 J 50 67 47

370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 1.1 J 1.5 J 1.2 J
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 330 U 310 U 350 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 440 U 410 U 460 U
370 UJ 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 330 U 310 U 350 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 260 U 240 U 270 U
370 U 600 J 370 U 88 J 370 U 370 U 370 U 390 U 380 U 16 22 15
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 410 U 390 U 430 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 390 U 370 U 410 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 320 U 300 U 330 U
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 0.87 B 1.1 B 1.1 B
370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 360 U 340 U 380 U

1800 U 1100 UJ 1800 U 1100 UJ 1800 U 1800 U 1800 U 1900 U 1900 U 500 U 470 U 520 U
38 J 430 J 68 J 280 J 110 J 42 J 44 J 58 J 44 J 20 28 22

370 U 440 UJ 370 U 460 UJ 370 U 370 U 370 U 390 U 380 U 260 U 240 U 270 U
47 J 820 J 75 J 300 J 110 J 48 J 99 J 65 J 50 J 39 52 37

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

03SS11 03SS11 03SS12 03SS12 03SS13 03SS14 03SS15 03SS16 03SS16-D 03-SS-17 03-SS-18 03-SS-19
9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 9/5/1991 9/5/1991 9/5/1991 9/5/1991 12/17/2008 12/17/2008 12/17/2008

03SS16-D 03SS16

6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U

6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U

6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U NA NA NA
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U

6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
11 U NA 11 U NA 11 U 11 U 11 U 12 U 11 U 19 U 12 J 7.3 J
11 U NA 11 U NA 11 U 11 U 11 U 12 U 11 U 19 U 19 U 20 U
11 U NA 11 U NA 11 U 11 U 11 U 12 U 11 U 19 U 19 U 20 U
11 U NA 11 U NA 11 U 11 U 11 U 10 B 8 B 100 120 170
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

NA NA NA NA NA NA NA NA NA NA NA NA
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

11 U NA 11 U NA 11 U 11 U 11 U 12 U 11 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

11 U NA 11 U NA 11 U 11 U 11 U 12 U 11 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

11 U NA 11 U NA 11 U 11 U 11 U 12 U 11 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 15 U 16 U 16 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U

6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 2.1 B 1.7 B 2.5 B
NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U

6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 15 2.8 J
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U

NA NA NA NA NA NA NA NA NA 7.6 U 7.8 U 7.9 U
11 U NA 11 U NA 11 U 11 U 11 U 12 U 11 U NA NA NA
11 U NA 11 U NA 11 U 11 U 11 U 12 U 11 U 7.6 U 7.8 U 7.9 U
6 U NA 5 U NA 6 U 6 U 5 U 6 U 6 U 7.6 U 7.8 U 7.9 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXIN/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Teq Halfnd
Total 2,3,7,8-TCDD Equiv.

03SS11 03SS11 03SS12 03SS12 03SS13 03SS14 03SS15 03SS16 03SS16-D 03-SS-17 03-SS-18 03-SS-19
9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 9/5/1991 9/5/1991 9/5/1991 9/5/1991 12/17/2008 12/17/2008 12/17/2008

03SS16-D 03SS16

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
18 U 4.4 UJ 18 U 4.6 UJ 18 U 18 U 18 U 19 U 19 U 5 UL 45 13 L
18 U 4.4 UJ 18 U 4.6 UJ 18 U 18 U 18 U 19 U 19 U 5 UL 24 U 2.5 J
18 U 4.4 UJ 18 U 4.6 UJ 18 U 18 U 18 U 19 U 19 U 2.7 J 24 U 8.1 L
9 U 2.3 UJ 9 U 2.4 UJ 9.1 U 8.9 U 8.9 U 9.4 U 9.3 U 2.6 UL 12 U 2.7 UL
9 U 2.3 UJ 9 U 2.4 UJ 9.1 U 8.9 U 8.9 U 9.4 U 9.3 U 2.6 UL 12 U 2.7 UL

90 U 2.3 UJ 90 U 2.4 UJ 91 U 89 U 89 U 94 U 93 U 2.1 B 2.9 J 0.96 B
90 U 44 UJ 90 U 46 UJ 91 U 89 U 89 U 94 U 93 U 36 UL 170 U 38 UL
90 U 89 UJ 90 U 93 UJ 91 U 89 U 89 U 94 U 93 U 52 UL 240 U 54 UL
90 U 44 UJ 90 U 46 UJ 91 U 89 U 89 U 94 U 93 U 26 UL 120 U 27 UL
90 U 44 UJ 90 U 46 UJ 91 U 89 U 89 U 94 U 93 U 26 UL 120 U 27 UL
90 U 44 UJ 90 U 46 UJ 91 U 89 U 89 U 94 U 93 U 26 UL 120 U 27 UL

180 U 44 UJ 180 U 46 UJ 180 U 180 U 180 U 190 U 190 U 26 UL 120 U 27 UL
180 U 44 UJ 180 U 46 UJ 180 U 180 U 180 U 190 U 190 U 26 UL 120 U 27 UL
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA

9 U 2.3 UJ 9 U 2.4 UJ 9.1 U 8.9 U 8.9 U 9.4 U 9.3 U 1.3 UL 6.1 U 2.8 R
9 U 2.3 UJ 9 U 2.4 UJ 9.1 U 8.9 U 8.9 U 9.4 U 9.3 U 2.6 UL 12 U 2.7 UL

18 U 230 J 25 620 J 73 18 U 18 U 19 U 19 U 1.6 J 6.9 J 6 L
9 U 2.3 UJ 9 U 2.4 UJ 9.1 U 8.9 U 8.9 U 9.4 U 9.3 U 2.6 UL 7 J 2.7 UL

18 U 4.4 UJ 18 U 4.6 UJ 18 U 18 U 18 U 19 U 19 U 5 UL 24 U 5.2 UL
18 U 4.4 UJ 18 U 4.6 UJ 18 U 18 U 18 U 19 U 19 U 5 UL 24 U 5.2 UL
18 U 4.4 UJ 18 U 4.6 UJ 18 U 18 U 18 U 19 U 19 U 5 UL 24 U 5.2 UL
NA 4.4 UJ NA 4.6 UJ NA NA NA NA NA 0.7 J 24 U 5.2 UL
18 U 4.4 UJ 18 U 4.6 UJ 18 U 18 U 18 U 19 U 19 U 5 UL 24 U 5.2 UL
9 U 2.3 UJ 9 U 2.4 UJ 9.1 U 8.9 U 8.9 U 9.4 U 9.3 U 2.6 UL 12 U 2.7 UL

90 U 2.3 UJ 90 U 2.4 UJ 91 U 89 U 89 U 94 U 93 U 2.6 UL 2.2 B 1.3 B
9 U 2.3 UJ 9 U 2.4 UJ 9.1 U 8.9 U 8.9 U 9.4 U 9.3 U 2.6 UL 12 U 2.7 UL
9 U 2.3 UJ 9 U 2.4 UJ 9.1 U 8.9 U 8.9 U 9.4 U 9.3 U 2.6 UL 1.5 J 2.5 J

90 U 23 UJ 90 U 24 UJ 91 U 89 U 89 U 94 U 93 U 26 UL 120 U 27 UL
180 U 230 UJ 180 U 240 UJ 180 U 180 U 180 U 190 U 190 U 130 UL 590 U 130 UL

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03SS11 03SS11 03SS12 03SS12 03SS13 03SS14 03SS15 03SS16 03SS16-D 03-SS-17 03-SS-18 03-SS-19
9/5/1991 4/8/1997 9/5/1991 4/8/1997 9/5/1991 9/5/1991 9/5/1991 9/5/1991 9/5/1991 12/17/2008 12/17/2008 12/17/2008

03SS16-D 03SS16

NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether

03-SS-20 03-SS-21 03-SS-21-D 03-SS-22 03-SS-23 03-SS-24 03-SS-24-D 03-SS-25 03-SS-26 03-SS-27 03-SS-28
12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008

03-SS-21-D 03-SS-21 03-SS-24-D 03-SS-24

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
16900 17200 15100 19700 18100 17200 17400 24200 16000 17700 17500

1.2 L 1.3 L 1.1 L 0.98 L 1.7 L 0.87 L 0.64 L 0.78 L 0.99 L 1.5 L 0.9 L
4.4 5.1 4.4 6.6 1.7 2.3 2.3 5.8 3.1 4 6.9
110 121 113 120 232 161 169 87.1 138 122 102

1 B 0.95 B 0.94 B 1.2 B 2 K 1 B 1.2 K 0.97 B 1.1 B 0.89 B 1.2 B
0.05 UR 1.8 L 1.4 L 0.06 UR 0.91 L 0.51 J 0.22 J 0.05 UR 0.05 UR 0.05 UR 0.06 UR
1090 1770 1790 1870 1180 922 944 635 1340 1020 1120
20.5 J 26.8 J 21.7 J 24.8 J 11.4 J 14.2 J 12.5 J 24.7 J 13.6 J 16.5 J 22.4 J
8.6 8.8 7.8 8.8 10.7 9 9.4 9.4 8.7 8.9 8

33.9 69.9 57.8 15.8 87.2 51.3 55.4 22.2 43.6 170 18.5
0.15 U 0.19 0.13 U 0.16 U 0.13 U 0.13 U 0.13 U 0.13 U 0.13 U 0.14 U 0.44

22400 24100 22000 26600 19500 15700 16700 28100 17100 18900 22400
34.1 76.9 71 21.8 54.6 29.2 26.6 14.7 34.6 49.3 40.7
1880 2020 1820 2670 966 814 1110 2100 1100 1230 2170
591 L 528 L 501 L 674 L 1260 L 1140 L 1200 L 409 L 974 L 715 L 602 L
0.18 0.34 0.31 0.038 0.77 0.16 0.15 0.049 0.16 0.19 0.13
13.1 18.7 15.4 13.5 15.8 11.4 12.2 14.3 11.4 12.2 13.3
1010 J 966 J 919 J 867 J 409 J 695 J 1060 J 845 J 565 J 646 J 842 J
0.63 UR 0.64 UR 0.62 UR 0.76 UR 0.59 UR 0.61 UR 0.61 UR 0.59 UR 0.62 UR 0.61 UR 0.66 UR
1.5 K 1.4 K 1.3 K 0.1 U 0.46 K 0.08 U 0.36 K 0.08 U 0.08 U 1.1 0.09 U
314 K 320 K 306 K 403 K 412 K 319 K 313 K 269 K 319 K 326 K 316 K
1.8 J 0.68 U 0.66 U 1.8 R 0.83 R 0.81 R 0.65 U 1.8 R 1 R 1.8 J 0.76 R

35.6 36.4 33.1 43.3 18.4 21.8 21.4 45.7 23.8 29.1 40.4
58.6 163 144 45.9 466 45.6 45.5 31.4 55 74 55.8

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
230 U 240 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
230 U 270 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
1.7 J 3.2 J 2.3 J 13 U 1.5 J 11 U 0.8 J 11 U 1.6 J 3.5 J 2.9 J
350 U 360 U 340 U 420 U 340 U 350 U 340 U 340 U 360 U 360 U 390 U
230 U 270 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
320 U 330 U 320 U 390 U 320 U 320 U 310 U 310 U 330 U 330 U 360 U
340 U 350 U 330 U 400 U 330 U 340 U 320 U 320 U 340 U 350 U 380 U
340 U 350 U 330 U 400 U 330 U 340 U 320 U 320 U 340 U 350 U 380 U
240 U 250 U 240 U 290 U 240 U 240 U 230 U 230 U 250 U 250 U 270 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U
350 U 360 U 340 U 420 U 340 U 350 U 340 U 340 U 360 U 360 U 390 U
310 U 320 U 300 U 370 U 300 U 310 U 300 U 300 U 320 U 320 U 350 U
380 U 390 U 370 U 450 U 370 U 380 U 360 U 360 U 380 U 390 U 420 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U
3.2 J 5.3 J 3.2 J 13 U 2.8 J 1.1 J 1.6 J 11 U 2.8 J 8.3 J 4.5 J
390 U 400 U 380 U 470 U 380 U 390 U 380 U 380 U 400 U 400 U 440 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U
310 U 320 U 300 U 370 U 300 U 310 U 300 U 300 U 320 U 320 U 350 U
340 U 350 U 330 U 400 U 330 U 340 U 320 U 320 U 340 U 350 U 380 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U
260 U 260 U 250 U 310 U 250 U 260 U 250 U 250 U 260 U 260 U 290 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane

03-SS-20 03-SS-21 03-SS-21-D 03-SS-22 03-SS-23 03-SS-24 03-SS-24-D 03-SS-25 03-SS-26 03-SS-27 03-SS-28
12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008

03-SS-21-D 03-SS-21 03-SS-24-D 03-SS-24

340 U 350 U 330 U 400 U 330 U 340 U 320 U 320 U 340 U 350 U 380 U
350 U 360 U 340 U 420 U 340 U 350 U 340 U 340 U 360 U 360 U 390 U
310 U 320 U 300 U 370 U 300 U 310 U 300 U 300 U 320 U 320 U 350 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U

0.99 J 13 4 J 13 U 1.6 J 11 U 11 U 11 U 11 U 1.4 J 2.2 J
2.3 J 5.8 J 3.5 J 1.4 J 1.3 J 1 J 0.97 J 1 J 2.5 J 3.9 J 6.4 J
340 U 350 U 330 U 400 U 330 U 340 U 320 U 320 U 340 U 350 U 380 U
3.9 J 39 13 1.7 J 6.1 J 1.2 J 1.3 J 1.1 J 4.1 J 6.2 J 9.1 J

230 U 240 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
20 110 67 8.8 J 22 5.6 J 6.3 J 4.2 J 21 26 41

230 U 240 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
25 100 74 12 J 22 6.7 J 7.9 J 5.1 J 23 30 51
37 110 87 15 31 10 J 10 J 7.2 J 31 46 79
19 56 54 8.3 J 16 5.6 J 6.8 J 3.7 J 17 22 J 39
22 92 67 12 J 20 6.1 J 9 J 5.2 J 22 26 49
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
320 U 330 U 320 U 390 U 320 U 320 U 310 U 310 U 330 U 330 U 360 U
380 U 390 U 370 U 450 U 370 U 380 U 360 U 360 U 380 U 390 U 420 U
310 U 320 U 270 J 370 U 300 U 310 U 120 J 300 U 320 U 540 350 U
230 U 240 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
230 U 240 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
230 U 240 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
31 120 86 13 J 27 8.4 J 9.7 J 6.6 J 28 41 63

310 U 320 U 300 U 370 U 300 U 310 U 300 U 300 U 320 U 320 U 350 U
300 U 310 U 290 U 350 U 290 U 300 U 290 U 290 U 300 U 310 U 330 U
5.9 J 20 17 2.2 B 5.4 J 1.7 B 1.8 B 1.1 B 4.7 J 7 J 11 J

340 U 350 U 330 U 400 U 330 U 340 U 320 U 320 U 340 U 350 U 380 U
310 U 320 U 300 U 370 U 300 U 310 U 300 U 300 U 320 U 320 U 350 U
350 U 360 U 340 U 420 U 340 U 350 U 340 U 340 U 360 U 360 U 390 U
55 270 200 26 52 15 17 15 52 68 170

1.2 J 14 J 4.4 J 13 U 2 J 11 U 11 U 11 U 1 J 1.5 J 3 J
300 U 310 U 290 U 350 U 290 U 300 U 290 U 290 U 300 U 310 U 330 U
390 U 400 U 380 U 470 U 380 U 390 U 380 U 380 U 400 U 400 U 440 U
300 U 310 U 290 U 350 U 290 U 300 U 290 U 290 U 300 U 310 U 330 U
230 U 240 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
22 70 62 9.8 J 18 6.4 J 7.5 J 4.4 J 20 25 44

360 U 380 U 360 U 440 U 360 U 360 U 350 U 350 U 370 U 380 U 410 U
350 U 360 U 340 U 420 U 340 U 350 U 340 U 340 U 360 U 360 U 390 U
280 U 290 U 280 U 340 U 280 U 280 U 270 U 270 U 290 U 290 U 320 U
2.1 B 5.2 J 3.1 J 0.74 B 2.3 B 1.2 B 1.8 B 0.74 B 2.6 B 5.3 J 3.8 B
320 U 330 U 320 U 390 U 320 U 320 U 310 U 310 U 330 U 330 U 360 U
450 U 460 U 430 U 530 U 430 U 450 U 430 U 430 U 450 U 460 U 500 U
22 200 J 80 J 9.8 J 28 5.6 J 6.5 J 7.1 J 16 29 61

230 U 240 U 220 U 270 U 220 U 230 U 220 U 220 U 230 U 240 U 260 U
44 210 160 21 39 12 14 11 41 54 130

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

03-SS-20 03-SS-21 03-SS-21-D 03-SS-22 03-SS-23 03-SS-24 03-SS-24-D 03-SS-25 03-SS-26 03-SS-27 03-SS-28
12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008

03-SS-21-D 03-SS-21 03-SS-24-D 03-SS-24

6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
NA NA NA NA NA NA NA NA NA NA NA
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U

9 J 13 J 6.6 J 9.9 J 9.2 J 17 U 14 U 4 J 14 J 15 J 14 J
16 U 17 U 16 U 20 U 16 U 17 U 14 U 15 U 19 U 17 U 19 U
16 U 17 U 16 U 20 U 16 U 17 U 14 U 15 U 19 U 17 U 19 U

120 200 180 170 120 190 190 89 270 170 160
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
NA NA NA NA NA NA NA NA NA NA NA
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
13 U 14 U 13 U 16 U 13 U 14 U 11 U 12 U 15 U 13 U 16 U
6.5 U 5.5 J 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
1.7 B 1.5 B 1.5 B 2.1 B 1.6 B 1.7 B 1.6 B 1.7 B 1.7 B 6.7 U 1.9 B
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
3.1 J 4.2 J 6.5 U 1.7 J 4.1 J 6.8 U 5.7 U 5.9 U 2.5 J 3.9 J 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
NA NA NA NA NA NA NA NA NA NA NA
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
6.5 U 6.9 U 6.5 U 8 U 6.5 U 6.8 U 5.7 U 5.9 U 7.4 U 6.7 U 7.8 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXIN/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Teq Halfnd
Total 2,3,7,8-TCDD Equiv.

03-SS-20 03-SS-21 03-SS-21-D 03-SS-22 03-SS-23 03-SS-24 03-SS-24-D 03-SS-25 03-SS-26 03-SS-27 03-SS-28
12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008

03-SS-21-D 03-SS-21 03-SS-24-D 03-SS-24

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
4.5 J 4.2 J 6.4 J 16 L 30 J 4.4 UJ 4.3 U 4.3 UJ 4.5 UL 4.6 UL 49 U
47 100 100 5.3 UL 17 J 4.4 UJ 4.3 U 4.3 UJ 0.57 J 3 J 49 U
37 110 J 230 J 5.3 UL 140 4.4 UJ 4.3 U 4.3 UJ 4.5 UL 4.3 J 49 U
11 U 12 U 22 U 2.7 UL 22 U 2.3 UJ 2.2 U 2.2 UJ 2.3 UL 2.4 UL 25 U
11 U 12 U 22 U 2.7 UL 22 U 2.3 UJ 7.5 R 2.2 UJ 2.3 UL 2.4 UL 25 U
11 U 12 U 22 U 1.2 B 22 U 0.65 B 1.8 B 1.5 B 2.7 R 4.6 J 25 U

160 U 170 U 320 U 39 UL 320 U 32 UJ 31 U 31 UJ 33 UL 33 UL 360 U
230 U 240 U 450 U 55 UL 450 U 45 UJ 44 U 44 UJ 47 UL 47 UL 510 U
110 U 120 U 220 U 27 UL 220 U 23 UJ 22 U 22 UJ 23 UL 24 UL 250 U
110 U 120 U 220 U 27 UL 220 U 23 UJ 22 U 22 UJ 23 UL 24 UL 250 U
110 U 120 U 220 U 27 UL 220 U 23 UJ 22 U 22 UJ 23 UL 24 UL 250 U
110 U 120 U 220 U 27 UL 220 U 23 UJ 22 U 22 UJ 23 UL 24 UL 250 U
110 U 120 U 220 U 27 UL 220 U 12 J 14 J 22 UJ 36 L 24 UL 250 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
5.8 U 5.9 U 11 U 1.4 UL 11 U 0.98 J 4.5 R 1.1 UJ 0.8 J 12 R 13 U
11 U 12 U 22 U 2.7 UL 22 U 2.3 UJ 2.2 U 2.2 UJ 2.3 UL 2.4 UL 25 U
8 J 22 J 20 J 5.3 J 43 U 2.9 J 3.6 J 24 J 2.8 J 22 280

11 U 12 U 22 U 2.7 UL 22 U 2.3 UJ 2.2 U 2.2 UJ 0.25 J 0.58 J 25 U
22 U 23 U 43 U 5.3 UL 43 U 4.4 UJ 4.3 U 4.3 UJ 4.5 UL 0.8 J 49 U
22 U 23 U 43 U 5.3 UL 43 U 4.4 UJ 4.3 U 4.3 UJ 4.5 UL 4.6 UL 49 U
22 U 23 U 43 U 5.3 UL 43 U 4.4 UJ 4.3 U 4.3 UJ 4.5 UL 4.6 UL 49 U
22 U 23 U 43 U 5.3 UL 43 U 4.4 UJ 4.3 U 4.3 UJ 4.5 UL 2.3 J 49 U
22 U 23 U 43 U 5.3 UL 43 U 4.4 UJ 4.3 U 4.3 UJ 4.5 UL 4.6 UL 49 U
11 U 12 U 22 U 2.7 UL 22 U 2.3 UJ 2.2 U 2.2 UJ 2.3 UL 2.4 UL 25 U
11 U 12 U 2.3 B 2.7 UL 22 U 2.3 UJ 2.2 U 2.2 UJ 1.3 B 2.6 B 25 U
11 U 12 U 22 U 2.7 UL 22 U 2.3 UJ 2.2 U 2.2 UJ 2.3 UL 2.4 UL 25 U
11 U 12 U 1.6 J 2.7 UL 22 U 2.3 UJ 0.55 J 2.2 UJ 2.3 UL 1.7 R 25 U

110 U 120 U 220 U 27 UL 220 U 23 UJ 22 U 22 UJ 23 UL 24 UL 250 U
560 U 580 U 1100 U 130 UL 1100 U 110 UJ 110 U 110 UJ 110 UL 120 UL 1200 U

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03-SS-20 03-SS-21 03-SS-21-D 03-SS-22 03-SS-23 03-SS-24 03-SS-24-D 03-SS-25 03-SS-26 03-SS-27 03-SS-28
12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008 12/17/2008

03-SS-21-D 03-SS-21 03-SS-24-D 03-SS-24

NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether

03TP12-0102-03 03TP16-0102-01 03TP16-0102-01-D 03TP16-0102-01-D 03SS31 03SS32 03SS33 03SS34
5/4/2007 5/7/2007 5/7/2007 5/7/2007 8/25/2009 8/25/2009 8/26/2009 8/26/2009

03TP16-0102-01-D 03TP16-0102-01 03TP16-0102-01

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
11100 24500 24000 24000 15700 16400 19600 18000

0.38 UL 0.38 UL 0.37 UL 0.37 UL 1 L 1.6 L 0.2 UL 0.26 L
4.1 2.9 2.5 2.5 5.1 L 5.8 L 4.7 L 4.4 L

74.9 124 102 102 117 142 88.9 128
1 0.79 0.74 0.74 0.94 K 0.96 K 0.83 K 0.91 K

0.083 U 0.082 UR 0.081 UR 0.081 UR 1.8 L 7.4 0.03 UR 0.11 B
2050 433 434 434 5340 J 3770 J 868 J 1060 J
14.4 K 6.4 6.8 6.8 27.9 26.1 28.5 20.7
6.1 9 7.8 7.8 6.9 J 7.5 J 7.7 J 8.1 J

13.8 35.3 K 36.8 K 36.8 K 67.4 K 120 K 19.7 K 51.7 K
0.6 U 0.11 0.2 0.2 0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ

14600 14500 13800 13800 20400 J 22700 J 24400 J 22900 J
19 3.2 3.5 3.5 74.9 J 111 J 20.7 J 57.7 J

1860 553 564 564 3020 J 2570 J 1890 J 1700 J
383 941 819 819 534 631 394 525

0.097 L 0.038 0.039 0.039 0.22 K 0.14 K 0.053 K 0.15 K
9.2 11.1 10 10 14 J 27.2 J 12.7 J 14.2 J

497 245 261 261 955 979 982 1080
0.31 UL 0.31 U 0.3 U 0.3 U 0.34 UR 0.36 L 0.33 UR 0.33 UR
0.11 B 0.035 U 0.035 U 0.035 U 1.1 2.8 0.49 1.8

34 L 18.4 UR 26.2 L 26.2 L 170 B 224 K 156 B 168 R
0.55 UL 0.54 UR 0.53 UR 0.53 UR 0.44 UL 0.45 UL 0.42 UL 0.42 UL
23.6 16.7 16.5 16.5 32 31.7 40.9 34
34.6 17.8 16.9 16.9 120 297 42 59

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
96000 U 1900 U 1900 U 1900 U 830 U 850 U 800 U 800 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 410 U 420 U 400 U 400 U
20000 U 390 U 380 U 380 U 260 U 4.3 J 10 U 8.2 J
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
96000 U 1900 U 1900 U 1900 U 410 U 420 U 400 U 400 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
96000 U 1900 U 1900 U 1900 U 210 U 220 U 210 U 210 U
96000 U 1900 U 1900 U 1900 U 410 U 420 U 400 U 400 U
96000 U 1900 U 1900 U 1900 U 410 U 420 U 400 U 400 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane

03TP12-0102-03 03TP16-0102-01 03TP16-0102-01-D 03TP16-0102-01-D 03SS31 03SS32 03SS33 03SS34
5/4/2007 5/7/2007 5/7/2007 5/7/2007 8/25/2009 8/25/2009 8/26/2009 8/26/2009

03TP16-0102-01-D 03TP16-0102-01 03TP16-0102-01

20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 410 U 420 U 400 U 400 U
96000 U 1900 U 1900 U 1900 U 410 U 420 U 400 U 400 U
96000 U 1900 U 1900 U 1900 U 410 U 420 U 400 U 400 U
2200 J 390 U 380 U 380 U 29 J 7.9 J 1.2 J 7 J

20000 U 390 U 380 U 380 U 30 J 5.4 J 3.1 J 5.4 J
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
11000 J 390 U 380 U 380 U 61 J 43 4.3 J 23
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
15000 J 390 U 380 U 380 U 260 110 19 78 J
20000 U 390 U 380 U 380 U 29 J 220 U 210 U 210 U
8800 J 390 U 380 U 380 U 260 110 23 16
8600 J 390 U 380 U 380 U 260 100 J 27 100 J
6800 J 390 U 380 U 380 U 170 J 57 J 17 67
4400 J 390 U 380 U 380 U 250 J 110 26 89 J

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA

20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 170 J 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
3200 J 390 U 380 U 380 U 210 U 220 U 210 U 210 U

13000 J 390 U 380 U 380 U 280 110 26 110
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 46 J 31 4.5 J 26
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
31000 390 U 380 U 380 U 560 190 64 220
2600 J 390 U 380 U 380 U 34 J 13 2.6 J 11

20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
96000 U 1900 U 1900 U 1900 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
7400 J 390 U 380 U 380 U 190 J 75 J 21 61 J

20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
20000 U 390 U 380 U 380 U 260 U 9.4 B 1.6 B 8.4 B
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
96000 U 1900 U 1900 U 1900 U 410 U 420 U 400 U 400 U
37000 390 U 380 U 380 U 310 160 36 140
20000 U 390 U 380 U 380 U 210 U 220 U 210 U 210 U
33000 390 U 380 U 380 U 560 160 49 170

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

03TP12-0102-03 03TP16-0102-01 03TP16-0102-01-D 03TP16-0102-01-D 03SS31 03SS32 03SS33 03SS34
5/4/2007 5/7/2007 5/7/2007 5/7/2007 8/25/2009 8/25/2009 8/26/2009 8/26/2009

03TP16-0102-01-D 03TP16-0102-01 03TP16-0102-01

5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U

NA NA NA NA NA NA NA NA
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 6.2 B 8 B 4.6 B 5.8 B
5 U 5.2 U 5.6 U 5.6 U 15 U 16 U 14 U 14 U
5 U 5.2 U 5.6 U 5.6 U 15 U 16 U 14 U 14 U

20 U 21 U 22 U 22 U 77 B 130 J 68 B 70 B
5 U 5.2 U 5.6 U 5.6 U 5.8 U 1.4 J 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U NA NA NA NA
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 2.1 J 3.6 J 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U

9.9 U 10 U 11 U 11 U 12 U 13 U 11 U 11 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U

3.5 B 3 B 4 B 4 B 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U

NA NA NA NA NA NA NA NA
5 U 5.2 U 5.6 U 5.6 U 5.8 U 6.4 U 5.5 U 5.5 U

NA NA NA NA 5.8 U 6.4 U 5.5 U 5.5 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXIN/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Teq Halfnd
Total 2,3,7,8-TCDD Equiv.

03TP12-0102-03 03TP16-0102-01 03TP16-0102-01-D 03TP16-0102-01-D 03SS31 03SS32 03SS33 03SS34
5/4/2007 5/7/2007 5/7/2007 5/7/2007 8/25/2009 8/25/2009 8/26/2009 8/26/2009

03TP16-0102-01-D 03TP16-0102-01 03TP16-0102-01

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
2 U 2 U 2 U 2 U 2.2 J 30 4 U 14 J

0.68 J 2 U 2 U 2 U 14 11 J 2.2 J 130
1.1 J 2 U 2 U 2 U 30 J 22 2.2 J 110 J

0.69 J 0.27 J 0.69 J 0.69 J 2.1 U 2.2 U 2.1 U 1.6 J
2 U 2 U 2 U 2 U 0.98 J 2.2 U 2.1 U 0.86 J

23 J 2 U 2 U 2 U 11 J 5.1 J 0.53 J 1.2 J
20 U 20 U 19 U 19 U 30 U 31 U 29 U 29 U
20 U 20 U 19 U 19 U 43 U 44 U 41 U 41 U
20 U 20 U 19 U 19 U 21 U 22 U 21 U 21 U
20 U 20 U 19 U 19 U 21 U 22 U 21 U 21 U
20 U 20 U 19 U 19 U 21 U 22 U 21 U 21 U
20 U 20 U 19 U 19 U 21 U 22 U 21 U 21 U
20 U 20 U 19 U 19 U 21 U 22 U 21 U 21 U
20 U 20 U 19 U 19 U NA NA NA NA
20 U 20 U 19 U 19 U NA NA NA NA

2 U 2 U 2 U 2 U 5.3 U 1.1 U 1 U 1 U
2 U 2 U 2 U 2 U 2.1 U 2.2 U 2.1 U 2.1 U

100 25 J 5.6 J 5.6 J 34 25 8.2 32
2 U 2 U 2 U 2 U 2.1 U 2.2 U 2.1 U 2.1 U
2 U 0.49 J 2 U 2 U 21 U 1.6 J 4 U 4 U
2 U 2 U 2 U 2 U 4.1 U 4.2 U 4 U 3.2 J
2 U 2 U 2 U 2 U 4.1 U 31 R 4 U 20 U
2 U 2 U 2 U 2 U 7.1 J 8 J 1 J 6.3 J

0.29 J 2 U 2 U 2 U 4.6 J 0.93 J 4 U 4.4 J
1.1 J 2 U 2 U 2 U 2.1 U 2.2 U 2.1 U 2.1 U
16 J 2 U 2 U 2 U 15 6.6 J 2.1 U 1.3 J
2 U 2 U 2 U 2 U 3.9 2.2 U 2.1 U 0.71 J

1.4 J 2 U 2 U 2 U 13 4.1 J 2.1 U 1.9 J
3.9 U 3.9 U 3.8 U 3.8 U 21 U 5 J 21 U 21 U
80 U 79 U 78 U 78 U 100 U 110 U 100 U 100 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03TP12-0102-03 03TP16-0102-01 03TP16-0102-01-D 03TP16-0102-01-D 03SS31 03SS32 03SS33 03SS34
5/4/2007 5/7/2007 5/7/2007 5/7/2007 8/25/2009 8/25/2009 8/26/2009 8/26/2009

03TP16-0102-01-D 03TP16-0102-01 03TP16-0102-01

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether

03SS35 03SS35-D 03SS36 03SS37 03SS38 03SS39 03SS40 03SS41
8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/25/2009 8/25/2009 8/25/2009
03SS35-D 03SS35 03SS41-D

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg
19700 20800 17600 22500 15200 24000 20200 24600

1 L 0.87 L 0.22 UL 1.4 L 0.31 L 0.21 UL 0.23 L 0.21 UL
6.2 L 5.7 L 4.2 L 5 L 3.8 L 4.2 L 3.4 L 4.2 L
135 125 124 246 113 77.7 137 99.4
0.76 R 0.78 K 1 K 0.78 K 0.85 K 0.77 K 0.99 K 0.82 K

5.3 L 3.8 L 0.03 UR 3.9 L 0.19 B 0.03 UR 0.03 U 0.03 UR
2710 J 2600 J 885 J 12300 J 1240 J 518 J 1020 J 508 J
35.8 30.7 20 28.8 19.6 19.4 18 20.1
10.4 J 9.2 J 6.5 J 9.6 J 8 J 7.9 J 9.3 J 10 J
151 K 163 K 11.4 K 182 K 33 K 24.4 K 51 K 33.1 K
0.21 UJ 0.21 UJ 0.21 UJ 0.21 UJ 0.22 UJ 0.2 UJ 0.22 UJ 0.21 UJ

70900 J 40200 J 18600 J 26700 J 18200 J 19800 J 18200 J 21800 J
379 J 228 J 12.8 J 128 J 43.8 J 13.1 J 40.3 J 18.5 J

2110 J 2060 J 1700 J 2120 J 1640 J 1360 J 1240 J 1390 J
574 484 786 956 724 360 830 554
0.14 K 0.18 K 0.021 J 0.65 K 0.022 J 0.037 K 0.17 K 0.038 K
26.9 J 27.8 J 11.8 J 30.2 J 12.2 J 12.8 J 13.3 J 13.7 J
1120 1060 644 1400 783 643 689 726
0.33 UR 0.35 UR 0.35 UR 0.33 UR 0.36 UR 0.34 UR 0.35 UR 0.33 UR
26.3 J 1.6 J 0.04 U 1.7 0.04 U 0.04 U 0.3 B 0.04 U
189 R 192 R 158 B 167 R 157 B 145 B 180 K 146 B
0.42 UL 0.44 UL 0.45 UL 0.42 UL 0.46 UL 0.43 UL 0.45 UL 0.43 UL
43.4 40.9 31.3 22.7 28.4 32.3 25.7 34.9
282 231 33.4 239 46.3 28.6 51 41.9

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
810 U 800 U 800 U 800 U 830 U 790 U 850 U 800 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
410 U 400 U 400 U 400 U 410 U 390 U 420 U 400 U
200 U 1.3 J 0.93 J 1.3 J 2.5 J 9.9 U 2.8 J 1.4 J
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
410 U 400 U 400 U 400 U 410 U 390 U 420 U 400 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
410 U 400 U 400 U 400 U 410 U 390 U 420 U 400 U
410 U 400 U 400 U 400 U 410 U 390 U 420 U 400 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane

03SS35 03SS35-D 03SS36 03SS37 03SS38 03SS39 03SS40 03SS41
8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/25/2009 8/25/2009 8/25/2009
03SS35-D 03SS35 03SS41-D

210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
410 U 400 U 400 U 400 U 410 U 390 U 420 U 400 U
410 U 400 U 400 U 400 U 410 U 390 U 420 U 400 U
410 U 400 U 400 U 400 U 410 U 390 U 420 U 400 U

15 J 1.8 J 0.8 J 0.86 J 3 J 9.9 U 1.2 J 1.2 J
200 U 10 J 1.2 J 0.86 J 2.1 J 1.2 J 1.6 J 1.3 J
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U

28 J 19 1.4 J 1.3 J 14 0.86 J 1.6 J 1.2 J
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
270 180 11 9.6 J 130 7.5 J 11 10 J
210 U 210 U 210 U 210 U 210 U 200 U 77 J 210 U
280 200 14 13 130 9.7 J 16 14
310 250 18 16 130 11 22 16
180 J 160 11 13 67 J 7.9 J 14 9.9 J
290 230 13 18 120 10 16 15
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 690 120 J 300 96 J 140 J 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
280 200 15 15 130 11 20 17
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U

51 J 43 2.5 J 2.8 J 35 J 1.7 J 2.9 J 2.2 J
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
370 200 30 24 240 24 28 36
16 J 2 J 0.91 J 0.73 J 4.6 J 0.75 J 1.3 J 1.6 J

210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 190 12 15 88 J 8.2 J 15 11
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
200 U 2.3 B 1.4 B 2.1 B 10 B 1 B 4 B 1.8 B
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
410 U 400 U 400 U 400 U 410 U 390 U 420 U 400 U
140 J 51 14 10 J 73 11 15 22
210 U 210 U 210 U 210 U 210 U 200 U 220 U 210 U
380 220 29 22 210 23 27 34

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

03SS35 03SS35-D 03SS36 03SS37 03SS38 03SS39 03SS40 03SS41
8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/25/2009 8/25/2009 8/25/2009
03SS35-D 03SS35 03SS41-D

5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
NA NA NA NA NA NA NA NA
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
7.6 B 8.2 B 15 12 J 10 J 12 U 20 7.3 B
13 U 14 U 15 U 14 U 15 U 12 U 16 U 13 U
13 U 14 U 15 U 14 U 15 U 12 U 16 U 13 U

110 J 120 J 160 J 110 J 120 J 75 B 230 J 110 J
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
NA NA NA NA NA NA NA NA
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 2.4 J 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
11 U 11 U 12 U 11 U 12 U 9.6 U 13 U 11 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 2.2 J 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
NA NA NA NA NA NA NA NA
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
5.4 U 5.5 U 5.9 U 5.6 U 5.8 U 4.8 U 6.3 U 5.3 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXIN/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Teq Halfnd
Total 2,3,7,8-TCDD Equiv.

03SS35 03SS35-D 03SS36 03SS37 03SS38 03SS39 03SS40 03SS41
8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/25/2009 8/25/2009 8/25/2009
03SS35-D 03SS35 03SS41-D

ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg
6.3 J 5.4 J 1.9 J 29 J 4.1 U 3.9 U 1.2 J 4 U
210 140 4 UJ 12 J 4.1 U 3.9 U 3.2 J 1.2 J
450 300 4 UJ 130 J 5.1 R 3.9 U 8.9 J 1.4 J
0.57 J 0.68 J 2.1 UJ 2.1 UJ 2.1 U 2 U 0.33 J 2.1 U
2.1 U 2.1 U 2.1 UJ 2.1 UJ 5.6 2 U 2.2 U 2.1 U
1.7 J 2.2 J 2.5 R 2.1 UJ 2.1 U 2 U 2.2 U 0.61 J
30 U 29 U 29 UJ 29 UJ 30 U 29 U 31 U 29 U
42 U 41 U 41 UJ 41 UJ 43 U 40 U 44 U 41 U
21 U 21 U 21 UJ 21 UJ 21 U 20 U 22 U 21 U
21 U 21 U 21 UJ 21 UJ 21 U 20 U 22 U 21 U
21 U 21 U 21 UJ 21 UJ 21 U 20 U 22 U 21 U
21 U 21 U 21 UJ 21 UJ 21 U 20 U 22 U 21 U
62 J 150 J 21 UJ 21 UJ 21 U 20 U 22 U 21 U
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
21 U 21 U 1 UJ 1 UJ 1.1 U 1 U 1.1 U 1 U

2.1 U 2.1 U 2.1 UJ 2.1 UJ 2.1 U 2 U 2.2 U 2.1 U
85 J 79 J 3.1 J 3.3 J 4.3 81 11 110

2.1 U 2.1 U 2.1 UJ 2.1 UJ 0.58 J 2 U 2.2 U 2.1 U
7.4 J 16 J 4 UJ 4 UJ 4.1 U 3.9 U 0.73 J 4 U
4.1 U 4 U 4 UJ 4 UJ 1.3 J 3.9 U 4.2 U 4 U
5.6 J 16 J 4 UJ 4 UJ 4.1 U 3.9 U 0.61 J 4 U
4.1 U 4 U 0.61 J 2.2 J 1.6 J 3.9 U 3.7 J 0.94 J
4.1 U 4 U 4 UJ 4 UJ 9.6 J 3.9 U 4.2 U 4 U
2.1 U 2.1 U 2.1 UJ 2.1 UJ 2.1 U 2 U 2.2 U 2.1 U
17 J 33 J 2.1 UJ 2.1 UJ 2.1 U 2 U 0.58 J 2.1 U
2.1 U 2.1 U 2.1 UJ 2.1 UJ 2.1 U 2 U 2.2 U 2.1 U
9.8 J 20 J 2.1 UJ 21 U 0.57 J 2 U 2.2 U 2.1 U
21 U 21 U 21 UJ 21 UJ 21 U 20 U 22 U 21 U

100 U 100 U 100 UJ 100 UJ 100 U 99 U 110 U 100 U

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03SS35 03SS35-D 03SS36 03SS37 03SS38 03SS39 03SS40 03SS41
8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/26/2009 8/25/2009 8/25/2009 8/25/2009
03SS35-D 03SS35 03SS41-D

NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1'-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromophenyl Phenyl Ether

03SS41-D 03SS42
8/25/2009 8/25/2009

03SS41

mg/kg mg/kg
23900 18500

0.22 L 0.22 UL
3.8 L 4.6 L
103 79

0.79 K 0.7 K
0.03 UR 0.03 UR
522 J 629 J
20.4 24.2
9.9 J 7.7 J

34.3 K 16.8 K
0.2 UJ 0.21 UJ

21200 J 24700 J
19.2 J 14.7 J
1320 J 2130 J
602 334

0.047 K 0.033 J
13.7 J 12.5 J
680 1100

0.33 UR 0.35 UR
0.04 U 0.04 U
155 B 158 B
0.42 UL 0.45 UL
33.9 39.8
42.5 34.3

ug/kg ug/kg
200 U 210 U
200 U 210 U
NA NA
NA NA
NA NA
NA NA
NA NA
200 U 210 U
200 U 210 U
200 U 210 U
200 U 210 U
200 U 210 U
200 U 210 U
800 U 830 U
200 U 210 U
200 U 210 U
200 U 210 U
400 U 410 U

2 J 1.1 J
200 U 210 U
400 U 410 U
200 U 210 U
200 U 210 U
400 U 410 U
400 U 410 U
200 U 210 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane
1,1,2-Trichloro-1,2,2-trifluoroethane

03SS41-D 03SS42
8/25/2009 8/25/2009

03SS41

200 U 210 U
200 U 210 U
200 U 210 U
400 U 410 U
400 U 410 U
400 U 410 U

0.88 J 10 U
1.9 J 1.2 J
200 U 210 U
2.1 J 0.99 J

200 U 210 U
13 7.6 J

200 U 210 U
14 10 J
21 11
10 J 8.1 J
12 11
NA NA
NA NA
200 U 210 U
200 U 210 U
200 U 210 U
200 U 210 U
200 U 210 U
200 U 210 U
18 12

200 U 210 U
200 U 210 U
2.2 J 1.7 J

200 U 210 U
200 U 210 U
200 U 210 U
44 23
1.6 J 0.88 J

200 U 210 U
200 U 210 U
200 U 210 U
200 U 210 U
15 9.1 J

200 U 210 U
200 U 210 U
200 U 210 U
3.8 B 1.5 B
200 U 210 U
400 U 410 U
16 11

200 U 210 U
27 22

ug/kg ug/kg
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,1,2-Trichloroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M,p-xylene
Methyl Acetate
Methyl Tert-butyl Ether (mtbe)
Methylcyclohexane
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

03SS41-D 03SS42
8/25/2009 8/25/2009

03SS41

5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
NA NA
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
13 J 6.8 B
14 U 13 U
14 U 13 U

130 J 93 J
5.5 U 5.3 U
NA NA
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
11 U 11 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
5.5 U 5.3 U
NA NA
5.5 U 5.3 U
5.5 U 5.3 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260
Aroclor-1262
Aroclor-1268
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene

DIOXIN/FURANS
1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
1,2,3,4,7,8-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF
2,3,4,6,7,8-HxCDF
2,3,4,7,8-PeCDF
2,3,7,8-TCDD
2,3,7,8-TCDF
OCDD
OCDF
Teq Halfnd
Total 2,3,7,8-TCDD Equiv.

03SS41-D 03SS42
8/25/2009 8/25/2009

03SS41

ug/kg ug/kg
4 U 4.1 U

1.2 J 4.1 U
1.4 J 4.1 U

2 U 2.1 U
2 U 2.1 U

1.2 J 2.1 U
29 U 30 U
41 U 43 U
20 U 21 U
20 U 21 U
20 U 21 U
20 U 21 U
20 U 21 U
NA NA
NA NA

1 U 1.1 U
2 U 2.1 U

110 14
2 U 2.1 U
4 U 4.1 U
4 U 4.1 U
4 U 4.1 U
4 U 4.1 U
4 U 4.1 U
2 U 2.1 U
2 U 2.1 U
2 U 2.1 U
2 U 2.1 U

20 U 21 U
100 U 100 U

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL - LANDFILL AREA

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

Total HpCDD
Total HpCDF
Total HxCDD
Total HxCDF
Total PeCDD
Total PeCDF
Total TCDD
Total TCDF

03SS41-D 03SS42
8/25/2009 8/25/2009

03SS41

NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Data Qualifiers:
B  --  Positive result is considered to be an artifact of blank contamination, and should not be considered present.
J  --  Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
K  --  Positive result is considered biased high due to exceedance of technical quality control criteria.
L  --  Positive result is considered biased low due to exceedance of technical quality control criteria.
R  --  Positive result is considered unusable due to exceedance of technical quality control criteria.
U  --  Value is a non-detected result as reported by the laboratory.
UJ  --  Non-detected result is considered estimated due to exceedance of technical quality control criteria.
UL  --  Non-detected result is considered biased low due to exceedance of technical quality control criteria.
UR  --  Non-detected result is considered unusable due to exceedance of technical quality control criteria.
NA  --  No result is available/applicable for this parameter in this sample.

41 of 41



DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SW01 03SW03 03SW04 03SW05 03SW08 03SW09 03SW09-D 03SW10 03SW10 03SW10
Sample Date: 9/16/1991 9/16/1991 9/16/1991 9/23/1991 3/20/1997 3/20/1997 3/20/1997 3/19/2008 10/13/2008 4/1/2009
Duplicate: 03SW09

INORGANICS ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
Aluminum 1030 74 B 157 B 838 357 B 441 B 382 B 80 U NA NA
Antimony 45 U 64 45 U 45 U 20 U 20 U 20 U 2 U NA NA
Arsenic 2 U 2 U 2 U 2 1 U 1 U 1 U 6 U NA NA
Barium 42 99 94 15 60.8 58.8 23.3 84.1 NA NA
Beryllium 5 5 5 3 B 1 U 1 U 1 U 1 U NA NA
Cadmium 4 U 4 U 4 U 4 U 5 U 5 U 5 U 1 U NA NA
Calcium 13100 19100 10400 8900 45600 11100 11000 16400 NA NA
Chromium 7 U 7 U 7 U 7 U 245 5 U 5 U 1.5 B NA NA
Cobalt 10 U 10 U 10 U 10 U 6.3 5 U 5 U 6 U NA NA
Copper 9 4 5 B 7 B 20.5 K 22.5 K 29.6 K 0.8 B NA NA
Cyanide 12 U 12.5 U 12.5 U 10 U 8 5 U 5 U NA NA NA
Iron 1360 1940 685 1490 747 618 530 430 NA NA
Lead 9.6 1.1 1.4 1.8 83.5 1.8 K 1.4 K 0.07 J NA NA
Magnesium 3150 4240 3590 3030 13800 3220 3220 5800 NA NA
Manganese 112 1550 315 67 84.7 37.8 25.2 95.6 NA NA
Mercury 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.2 U 0.5 U NA NA
Nickel 12 B 12 U 12 U 19 20 U 20 U 20 U 1.2 J NA NA
Potassium 2560 2670 2140 U 4060 1520 2460 2210 1730 NA NA
Selenium 4 U 4 U 4 U 4 U 1 UL 1 U 1 U 6 U NA NA
Silver 6 U 6 U 6 U 6 U 5 U 5 U 5 U 0.6 B NA NA
Sodium 4450 U 4800 246000 4450 U 5620 1240 1280 7670 NA NA
Thallium 2 U 2 U 2 U 2 U 1 U 1 U 1 U 1 U NA NA
Vanadium 4 U 4 U 4 U 6 5 U 5 U 5 U 0.8 B NA NA
Zinc 14 B 7 B 17 B 23 11700 22.1 14.1 3.6 J NA NA

SEMIVOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1-Biphenyl NA NA NA NA NA NA NA NA NA NA
1,2,4,5-Tetrachlorobenzene NA NA NA NA NA NA NA NA NA NA
1,2,4-Trichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
1,2-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
1,3-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
1,4-Dichlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
1,4-Dioxane NA NA NA NA NA NA NA 2.9 U NA NA
1-Methylnaphthalene NA NA NA NA NA NA NA NA NA NA
2,2'-Oxybis(1-chloropropane) 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2,3,4,6-Tetrachlorophenol NA NA NA NA NA NA NA NA NA NA
2,4,5-Trichlorophenol 50 U 50 U 50 U 50 U 25 U 25 U 25 U NA NA NA
2,4,6-Trichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2,4-Dichlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2,4-Dimethylphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2,4-Dinitrophenol 50 U 50 U 50 U 50 U 25 U 25 U 25 U NA NA NA
2,4-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2,6-Dinitrotoluene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2-Chloronaphthalene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2-Chlorophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2-Methylnaphthalene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2-Methylphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
2-Nitroaniline 50 U 50 U 50 U 50 U 25 U 25 U 25 U NA NA NA
2-Nitrophenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
3,3'-Dichlorobenzidine 20 U 20 U 20 U 20 U 10 U 10 U 10 U NA NA NA
3-Nitroaniline 50 U 50 U 50 U 50 U 25 U 25 U 25 U NA NA NA
4,6-Dinitro-2-methylphenol 50 U 50 U 50 U 50 U 25 U 25 U 25 U NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SW01 03SW03 03SW04 03SW05 03SW08 03SW09 03SW09-D 03SW10 03SW10 03SW10
Sample Date: 9/16/1991 9/16/1991 9/16/1991 9/23/1991 3/20/1997 3/20/1997 3/20/1997 3/19/2008 10/13/2008 4/1/2009
Duplicate: 03SW09

4-Bromophenyl Phenyl Ether 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
4-Chloro-3-methylphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
4-Chloroaniline 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
4-Chlorophenyl Phenyl Ether 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
4-Methylphenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
4-Nitroaniline 50 U 50 U 50 U 50 U 25 U 25 U 25 U NA NA NA
4-Nitrophenol 50 U 50 U 50 U 50 U 25 U 25 U 25 U NA NA NA
Acenaphthene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Acenaphthylene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Acetophenone NA NA NA NA NA NA NA NA NA NA
Anthracene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Atrazine NA NA NA NA NA NA NA NA NA NA
Benz(a)anthracene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Benzaldehyde NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Benzo(b)fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Benzo(g,h,i)perylene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Benzo(k)fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Benzoic Acid 50 U 50 U 50 U 50 U NA NA NA NA NA NA
Benzyl Alcohol 10 U 10 U 10 U 10 U NA NA NA NA NA NA
Bis(2-chloroethoxy)methane 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Bis(2-chloroethyl)ether 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Bis(2-ethylhexyl)phthalate 1 J 10 U 10 U 2 B 10 U 10 U 10 U NA NA NA
Butylbenzylphthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Caprolactam NA NA NA NA NA NA NA NA NA NA
Carbazole NA NA NA NA 10 U 10 U 10 U NA NA NA
Chrysene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Di-n-butylphthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Di-n-octylphthalate 10 U 10 U 10 U 3 B 10 U 10 U 10 U NA NA NA
Dibenz(a,h)anthracene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Dibenzofuran 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Diethylphthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Dimethylphthalate 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Fluoranthene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Fluorene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Hexachlorobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Hexachlorobutadiene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Hexachlorocyclopentadiene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Hexachloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Indeno(1,2,3-cd)pyrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Isophorone 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
N-Nitroso-di-n-propylamine 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
N-Nitrosodiphenylamine (1) 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Naphthalene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Nitrobenzene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Pentachlorophenol 50 U 50 U 50 U 50 U 25 U 25 U 25 U NA NA NA
Phenanthrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Phenol 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA
Pyrene 10 U 10 U 10 U 10 U 10 U 10 U 10 U NA NA NA

VOLATILES ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1-Trichloroethane 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
1,1,2,2-Tetrachloroethane 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SW01 03SW03 03SW04 03SW05 03SW08 03SW09 03SW09-D 03SW10 03SW10 03SW10
Sample Date: 9/16/1991 9/16/1991 9/16/1991 9/23/1991 3/20/1997 3/20/1997 3/20/1997 3/19/2008 10/13/2008 4/1/2009
Duplicate: 03SW09

1,1,2-Trichloroethane 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
1,1,2-Trichlorotrifluoroethane NA NA NA NA NA NA NA 1 U 1 U 1 U
1,1-Dichloroethane 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
1,1-Dichloroethene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
1,2,3-Trichlorobenzene NA NA NA NA NA NA NA 2 U 2 U 2 U
1,2,4-Trichlorobenzene NA NA NA NA NA NA NA 2 U 2 U 2 U
1,2-Dibromo-3-chloropropane NA NA NA NA NA NA NA 7 U 7 U 7 U
1,2-Dibromoethane NA NA NA NA NA NA NA 1 U 1 U 1 U
1,2-Dichlorobenzene NA NA NA NA NA NA NA 1 U 1 U 1 U
1,2-Dichloroethane 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
1,2-Dichloroethene (cis) NA NA NA NA NA NA NA 1 U 1 U 1 U
1,2-Dichloroethene (Total) 5 U 5 U 5 U 5 U 10 U 10 U 10 U NA NA NA
1,2-Dichloroethene (trans) NA NA NA NA NA NA NA 1 U 1 U 1 U
1,2-Dichloropropane 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
1,3-Dichlorobenzene NA NA NA NA NA NA NA 1 U 1 U 1 U
1,4-Dichlorobenzene NA NA NA NA NA NA NA 1 U 1 U 1 U
1,4-Dioxane NA NA NA NA NA NA NA NA 320 U NA
2-Butanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UR 10 U 10 UR
2-Hexanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 5 U 5 U 5 U
4-Methyl-2-pentanone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 5 U 5 U 5 U
Acetone 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 UR 10 U 10 UR
Benzene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Bromochloromethane NA NA NA NA NA NA NA 1 U 1 U 1 U
Bromodichloromethane 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Bromoform 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Bromomethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U 1 U
Carbon Disulfide 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Carbon Tetrachloride 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Chlorobenzene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Chloroethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U 1 U
Chloroform 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Chloromethane 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U 1 U
cis-1,3-Dichloropropene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Cyclohexane NA NA NA NA NA NA NA 1 U 1 U 1 U
Dibromochloromethane 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Dichlorodifluoromethane NA NA NA NA NA NA NA 1 U 1 U 1 U
Ethylbenzene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Isopropylbenzene NA NA NA NA NA NA NA 1 U 1 U 1 U
M+p-xylenes NA NA NA NA NA NA NA 2 U 2 U 2 U
Methyl Acetate NA NA NA NA NA NA NA 2 U 2 U 2 U
Methyl Cyclohexane NA NA NA NA NA NA NA 1 U 1 U 1 U
Methyl Tert-butyl Ether NA NA NA NA NA NA NA 1 U 1 U 1 U
Methylene Chloride 2 B 3 B 3 B 4 B 10 U 7 B 10 U 1 U 1 U 1 U
O-xylene NA NA NA NA NA NA NA 1 U 1 U 1 U
Styrene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Tetrachloroethene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Toluene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 0.21 J 1 U 1 U
trans-1,3-Dichloropropene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Trichloroethene 5 U 5 U 5 U 5 U 10 U 10 U 10 U 1 U 1 U 1 U
Trichlorofluoromethane NA NA NA NA NA NA NA 1 U 1 U 1 U
Vinyl Acetate 10 U 10 U 10 U 10 U NA NA NA NA NA NA
Vinyl Chloride 10 U 10 U 10 U 10 U 10 U 10 U 10 U 1 U 1 U 1 U
Xylene (Total) 5 U 5 U 5 U 5 U 10 U 10 U 10 U NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID: 03SW01 03SW03 03SW04 03SW05 03SW08 03SW09 03SW09-D 03SW10 03SW10 03SW10
Sample Date: 9/16/1991 9/16/1991 9/16/1991 9/23/1991 3/20/1997 3/20/1997 3/20/1997 3/19/2008 10/13/2008 4/1/2009
Duplicate: 03SW09

PESTICIDES/PCBS ug/L ug/L ug/L ug/L ug/L ug/L ug/L
4,4'-DDD 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA
4,4'-DDE 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA
4,4'-DDT 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA
Aldrin 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Alpha-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Alpha-Chlordane 0.5 U 0.5 U 0.5 U 0.5 U 0.05 U 0.05 U 0.05 U NA NA NA
Beta-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Delta-BHC 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Dieldrin 0.1 U 0.1 U 0.1 U 0.1 U 0.03 J 0.02 J 0.02 J NA NA NA
Endosulfan I 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Endosulfan II 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA
Endosulfan Sulfate 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA
Endrin 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA
Endrin Aldehyde NA NA NA NA 0.1 U 0.1 U 0.1 U NA NA NA
Endrin Ketone 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U NA NA NA
Gamma-BHC (Lindane) 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Gamma-Chlordane 0.5 U 0.5 U 0.5 U 0.5 U 0.05 U 0.05 U 0.05 U NA NA NA
Heptachlor 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Heptachlor Epoxide 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U 0.05 U NA NA NA
Methoxychlor 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U NA NA NA
Toxaphene 1 U 1 U 1 U 1 U 5 U 5 U 5 U NA NA NA
Aroclor-1016 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 1 U NA NA NA
Aroclor-1221 0.5 U 0.5 U 0.5 U 0.5 U 2 U 2 U 2 U NA NA NA
Aroclor-1232 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 1 U NA NA NA
Aroclor-1242 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 1 U NA NA NA
Aroclor-1248 0.5 U 0.5 U 0.5 U 0.5 U 1 U 1 U 1 U NA NA NA
Aroclor-1254 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA
Aroclor-1260 1 U 1 U 1 U 1 U 1 U 1 U 1 U NA NA NA
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

INORGANICS
Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

SEMIVOLATILES
1,1-Biphenyl
1,2,4,5-Tetrachlorobenzene
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
1-Methylnaphthalene
2,2'-Oxybis(1-chloropropane)
2,3,4,6-Tetrachlorophenol
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitroaniline
4,6-Dinitro-2-methylphenol

03SW10-D 03SW11 03SW11 03SW11 03-SW-12 03-SW-13 03-SW-14 03-SW-15 03-SW-15-D 03-SW-16 03-SW-17
4/1/2009 3/19/2008 10/13/2008 4/1/2009 12/15/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008
03SW10 03-SW-15

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NA 174 NA NA 159 K 146 K 154 K 185 K 151 K 120 K 317 K
NA 2 U NA NA 1.9 U 1.9 U 2 B 2.3 B 1.9 U 1.9 U 2.3 B
NA 6 U NA NA 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U 2.7 U
NA 113 NA NA 57.9 46.2 55.1 33.8 33.9 32.5 40
NA 1 U NA NA 0.86 B 1.1 B 1.1 B 1.6 B 1.1 B 0.7 B 1.8 B
NA 1 U NA NA 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U 0.4 U
NA 22300 NA NA 13600 13700 13200 13900 14000 14100 13400
NA 1.7 B NA NA 0.87 U 1.1 1.3 1.1 0.87 U 1.1 0.87 U
NA 0.2 J NA NA 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U 0.62 U
NA 3 B NA NA 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U 0.7 U
NA NA NA NA 2 U 2 U 2 U 2 U 2 U 2 U 2 U
NA 1060 NA NA 228 185 222 232 225 216 245
NA 0.9 J NA NA 2.2 2.5 2.5 2.3 2 U 2.7 2.3
NA 7470 NA NA 4050 3940 3970 3750 3760 3770 3780
NA 197 NA NA 46.2 41.6 39 52.7 53 33 30.9
NA 0.5 U NA NA 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA 2 J NA NA 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U 0.98 U
NA 1880 NA NA 1430 L 1520 L 1440 L 1610 L 1600 L 1610 L 1650 L
NA 6 U NA NA 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U 4.7 U
NA 0.6 B NA NA 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U 0.63 U
NA 18800 NA NA 6350 6240 6500 5510 B 5580 B 5730 B 5790 B
NA 1 U NA NA 5 UL 5 UL 5 UL 5 UL 5 UL 5 UL 5 UL
NA 1.4 NA NA 1.1 B 1.1 B 1.1 B 0.96 B 1.1 B 1.4 B 1.1 B
NA 16 NA NA 5.1 B 4.8 B 6 B 5.5 B 6.4 B 5.7 B 11.9 L

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA 3 U NA NA NA NA NA NA NA NA NA
NA NA NA NA 0.21 U 0.2 U 0.21 U 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
NA NA NA NA 0.21 U 0.2 U 0.21 U 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

4-Bromophenyl Phenyl Ether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl Phenyl Ether
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Acetophenone
Anthracene
Atrazine
Benz(a)anthracene
Benzaldehyde
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(g,h,i)perylene
Benzo(k)fluoranthene
Benzoic Acid
Benzyl Alcohol
Bis(2-chloroethoxy)methane
Bis(2-chloroethyl)ether
Bis(2-ethylhexyl)phthalate
Butylbenzylphthalate
Caprolactam
Carbazole
Chrysene
Di-n-butylphthalate
Di-n-octylphthalate
Dibenz(a,h)anthracene
Dibenzofuran
Diethylphthalate
Dimethylphthalate
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane
Indeno(1,2,3-cd)pyrene
Isophorone
N-Nitroso-di-n-propylamine
N-Nitrosodiphenylamine (1)
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

VOLATILES
1,1,1-Trichloroethane
1,1,2,2-Tetrachloroethane

03SW10-D 03SW11 03SW11 03SW11 03-SW-12 03-SW-13 03-SW-14 03-SW-15 03-SW-15-D 03-SW-16 03-SW-17
4/1/2009 3/19/2008 10/13/2008 4/1/2009 12/15/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008
03SW10 03-SW-15

NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
NA NA NA NA 0.21 U 0.2 U 0.21 U 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 0.21 U 0.2 U 0.016 J 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.21 U 0.2 U 0.21 U 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.21 U 0.2 U 0.027 J 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.21 U 0.2 U 0.047 J 0.22 U 0.018 J 0.2 U 0.013 J
NA NA NA NA 0.016 J 0.015 J 0.097 J 0.014 J 0.021 J 0.2 U 0.016 J
NA NA NA NA 0.21 U 0.2 U 0.036 J 0.22 U 0.018 J 0.2 U 0.2 U
NA NA NA NA 0.014 J 0.013 J 0.085 J 0.22 U 0.014 J 0.2 U 0.2 U
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA NA NA NA NA NA NA NA
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.21 U 0.2 U 0.053 J 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.21 U 0.2 U 0.21 U 0.22 U 0.012 J 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.21 U 0.2 U 0.12 J 0.22 U 0.016 J 0.2 U 0.012 J
NA NA NA NA 0.67 0.63 0.69 0.67 0.64 0.62 0.59
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.011 J 0.01 J 0.042 J 0.22 U 0.017 J 0.01 J 0.012 J
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.21 U 0.2 U 0.21 U 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 11 U 10 U 10 U 11 U 11 U 10 U 10 U
NA NA NA NA 0.21 U 0.2 U 0.096 J 0.22 U 0.22 U 0.2 U 0.2 U
NA NA NA NA 5.3 U 5 U 5.1 U 5.6 U 5.6 U 5 U 5 U
NA NA NA NA 0.013 J 0.013 J 0.099 J 0.012 J 0.021 J 0.014 J 0.02 J

ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

1,1,2-Trichloroethane
1,1,2-Trichlorotrifluoroethane
1,1-Dichloroethane
1,1-Dichloroethene
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane
1,2-Dibromoethane
1,2-Dichlorobenzene
1,2-Dichloroethane
1,2-Dichloroethene (cis)
1,2-Dichloroethene (Total)
1,2-Dichloroethene (trans)
1,2-Dichloropropane
1,3-Dichlorobenzene
1,4-Dichlorobenzene
1,4-Dioxane
2-Butanone
2-Hexanone
4-Methyl-2-pentanone
Acetone
Benzene
Bromochloromethane
Bromodichloromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachloride
Chlorobenzene
Chloroethane
Chloroform
Chloromethane
cis-1,3-Dichloropropene
Cyclohexane
Dibromochloromethane
Dichlorodifluoromethane
Ethylbenzene
Isopropylbenzene
M+p-xylenes
Methyl Acetate
Methyl Cyclohexane
Methyl Tert-butyl Ether
Methylene Chloride
O-xylene
Styrene
Tetrachloroethene
Toluene
trans-1,3-Dichloropropene
Trichloroethene
Trichlorofluoromethane
Vinyl Acetate
Vinyl Chloride
Xylene (Total)

03SW10-D 03SW11 03SW11 03SW11 03-SW-12 03-SW-13 03-SW-14 03-SW-15 03-SW-15-D 03-SW-16 03-SW-17
4/1/2009 3/19/2008 10/13/2008 4/1/2009 12/15/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008
03SW10 03-SW-15

1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 0.18 B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 0.18 B 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
7 U 7 U 7 U 7 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA 320 U NA NA NA NA NA NA NA NA
10 UR 10 UR 10 U 10 UR 2.5 UR 2.5 UR 2.5 UR 2.5 UR 2.5 UR 2.5 UR 2.5 UR
5 U 5 U 5 U 5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U
5 U 5 U 5 U 5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

10 UR 10 UR 10 U 10 UR 2.5 U 2.5 U 2.5 U 1.3 J 2.5 U 2.8 3.8
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U NA NA NA NA NA NA NA
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
2 U 2 U 2 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U
2 U 2 U 2 U 2 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA NA NA NA NA NA NA NA
1 U 1 U 1 U 1 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U

NA NA NA NA 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U 0.5 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Sample ID:
Sample Date:
Duplicate:

PESTICIDES/PCBS
4,4'-DDD
4,4'-DDE
4,4'-DDT
Aldrin
Alpha-BHC
Alpha-Chlordane
Beta-BHC
Delta-BHC
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
Gamma-BHC (Lindane)
Gamma-Chlordane
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aroclor-1016
Aroclor-1221
Aroclor-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

03SW10-D 03SW11 03SW11 03SW11 03-SW-12 03-SW-13 03-SW-14 03-SW-15 03-SW-15-D 03-SW-16 03-SW-17
4/1/2009 3/19/2008 10/13/2008 4/1/2009 12/15/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008 12/16/2008
03SW10 03-SW-15

ug/L ug/L ug/L ug/L ug/L ug/L ug/L
NA NA NA NA 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.0096 J 0.0096 J 0.011 J 0.008 J 0.0082 J 0.0097 J 0.011 J
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.11 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.053 U 0.051 U 0.05 U 0.05 U 0.05 U 0.051 U 0.05 U
NA NA NA NA 0.53 U 0.51 U 0.5 U 0.5 U 0.5 U 0.51 U 0.5 U
NA NA NA NA 2.6 U 2.6 U 2.5 U 2.5 U 2.5 U 2.6 U 2.5 U
NA NA NA NA 0.98 U 0.95 U 0.93 U 0.93 U 0.93 U 0.95 U 0.93 U
NA NA NA NA 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U 1.3 U
NA NA NA NA 0.98 U 0.95 U 0.93 U 0.93 U 0.93 U 0.95 U 0.93 U
NA NA NA NA 0.66 U 0.64 U 0.63 U 0.63 U 0.63 U 0.64 U 0.63 U
NA NA NA NA 0.66 U 0.64 U 0.63 U 0.63 U 0.63 U 0.64 U 0.63 U
NA NA NA NA 0.66 U 0.64 U 0.63 U 0.63 U 0.63 U 0.64 U 0.63 U
NA NA NA NA 0.98 U 0.95 U 0.93 U 0.93 U 0.93 U 0.95 U 0.93 U
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DATA SUMMARY OF ANALYTICAL RESULTS
SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Data Qualifiers:
B  --  Positive result is considered to be an artifact of blank contamination, and should not be considered present.
J  --  Value is considered estimated due to exceedance of technical quality control criteria or because result is less than the Contract Required Quantitation Limit (CRQL).
K  --  Positive result is considered biased high due to exceedance of technical quality control criteria.
L  --  Positive result is considered biased low due to exceedance of technical quality control criteria.
U  --  Value is a non-detected result as reported by the laboratory.
UL  --  Non-detected result is considered biased low due to exceedance of technical quality control criteria.
UR  --  Non-detected result is considered unusable due to exceedance of technical quality control criteria.
NA  --  No result is available/applicable for this parameter in this sample.
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03 M'tJ 02. :I

BORING LOG 5'?>W -21 (f~ 2.) BROWN AND ROOT ENVIRONMENTAL

IA DivisIOn of Halliburton NUS
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03 M\A/ 02. I

BORING LOG $'3W- 21 (l""Y 3') BROWN AND ROOT ENVIRONMENTAL

IA Division of HaUiburton NUS
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MATERIAL DESCRIPTION PlM'lO AeedInt (ppm

lIa",,", DepIft Blowe I Sa..... I.JlIWlIoty U
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ECOR Solutions, fne.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY'
DRILLING RIG:

Page ·_1 of_'

BORING No.: ~3 .s~ \l
DATE: 11i:rtO\J2"-.-------
GEOLOGIST' _~c:..:...~""'~·ll,n:'-=--=--=--=--=--=--=--=--="-="-="-=
DRILLER: 1) . t-\u PvS

MATERIAL DESCRIPTION '--' PIOIl'll) Ileodl"ll (ppm)
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• When mel<. ooring, enlfW rock brok-.s.
- Include monIlor I'Iladlng In 6 foot Int&rVals @ bol9IloIe, Increa68 IMdlng frequeroy If elevated repom& read.

Remarks: CP'uh.k {)3Sf,\1 - ?t}O!" @ '''4''-
. 9';> S{;11 - n\A~ ~ 10"

Converted to Well: Yas No \Z WeIII.D. #: _
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PROJECT NAME:
PROJECT NUMBER:
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Page _I of _,_

BORING No.:~.~
DATE: .P~
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• When rocIt cotIng, enter rocIt brok_

-Include m~or readl"l1ln 6 foot Inlelvals bo19hole. Increase reading fteql81Cf If elevated """,nse read. Dnlllng Area
Remarks: Gl 0:) -000'1- @. \\ tt'O Background (ppm):[1L]

Converted to Well: Yes No \7 Well 1.0. #: _



ECOR Solutions, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILLING COMPANY'
DRILLING RIG:

BORING LOG
NAsS JY:B \»\~OW ~YU

1f~j ~t;~y<- I~

Page~of_l_

BORING No.' O;~
DATE: t. _------

GEOLOGIST' -=.:.....:::~'w.....'--_-_-_-_-_-_-_-_-_-_-_
DRILLER: 1) , Hu b-S

'. ~:-."

,........ DoptIY Blows /
No, and (Ft.} 6" or
Typ.... or RQO

/lQD Run No, llll

hmplo Uthoioi/Y CNnge '~

R.co~I (Deri>lFq,_l« or
Len;!b SCreer>ed 1oU"",1

MATERIAL DESCRIPTION

sOIIP""'lYt
C~.ncy 'Col~t

~~~;"

.. u
s
c
s Remarks

10'

v
v
v

//

1//

"
, "

Jr (JU 1

t. L.. 1 U

.. ,
, .

"

"ilL 111...... Jr ,
l,j

0

...: .. C
C \:z...,

J

.,..~ 0
~~J~ gl

,../
/'

Drilling Area
Background (ppm):~

Converted to Well: Yes No \I Well 1.0. #: _



ECOR Solutions, Inc.

PROJECT NAME:
PROJECT NUMBER:
DRILUNG COMPANY'
DRILLING RIG:

BORING LOG
NA.s J ~12 \,~;"ow ~YU

~jk~;~y") ~

pagel- of _'

BORING No.: D~~2D
DATE: J.~ .9~"'~======::===GEOLOGIST' -...I:::~;::w'1!.r"\~ _

DRILLER: "1) . t-\,\ ,,",,t;

Somple Dopllr Blow. 1
·No. 11M! (ft.) e" or
Type 0< or RQO

I\QO Run No. (%)

MATERIAL DESCRIPTION
Sample UU>ology Cha1ge ,

Reco....'Y 1 (Deptl>lFt.) "

s.nple or ' ..nll....SltfI
Length S.....ned Intarvol '. ," .

Qo~~ 'G{>lor

~~ditt,!~~'- "
'."." '.

u
s
c
s Remarks

PlDJflD AoadlnU (PINIl)

o

o

o

()

U I U]

;' ".:',

~ I J~..1. 0'111,,1

..

......~l'
V L'1/ I
V

./

,/
V L\-t

./
V

./
V (,.
,/

./
V ~I

./

/
V

/
V \Q'

~I
.// \ll •

V
./

/
V

,/
./

./
V

./
./

./
V

./
./

V
./

./
V

V'
1/

1./
V
V......

)V

~l

10'

Drflllng Area
Background (ppm):[1LJ

Converted to Well: Yes No \7 Well 1.0. #: _



ECOR Solutions, Inc.

PROJECT NAME:
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• When rod< oorlng, erKer rock brokenes6.

~ Include monlDr reading In 6 foot 1nIeM!Is@ bor9t1ole; InaeaS<l nl8dlng frequency if elllYlll8d lllpOllSe read. Drll/lng Area
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Converted to Wall: Yes No \7 WeIlI.D. #: _
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• W!"«l rock coring. lIr1I8r rock broI<8ness.
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.: -;.:

.'

2' PVC TrOf)
aelC).. Scr••"'l _~~"'l...J

Ground '
f::te--etion 35'i. T

.~-..;-DE:FTI":/t..E ....AilOt- iO? Of' SAN::::

'-S":"~;~~~;..,.~...,::-.~~;"':"".ti-~-e...-~-I ~~1 _.·;1

(A~~"oJ. ) , 1
rl-~--~ OV'l"-! /E..E III.no~. T~ or SCJ\E:tN:

TY?t: 0:: S:RE::"': _~;...._• ..;;,x~1)__p_V_C.....L.~5c...;...tf___:"t_(J_._

S;..Cl S1Zt: a LEIIIGTH: ......;.IO_~....;Lc;;:;.-.:..' ....J-_z;..._' _

PRO.£CT: 'N,!.t.cjw 6i.cv;

PROJECT NO.: _3_S.;.;Sz..;..,.- _

ELEVAnON: _'3;;...;5;....'=t;..;;.• ..:.,'1_' _

FiELD GEOLOG!ST: i?. G-cel>



MONITORING WELL SHEET

--~
BROWN & ROOT ENVIRONMENTAL

c3 t'\WO 5 I

•
'"PROJ ECT ..u1L.\.O..) &ovc- - /\lAS LOCATION '1 Til Sl. lAI'J\)-\tll

PROJECT NO.-..;5;;.,4.:..{p;.:Ce*-o____ BORING o3MiAJ 05 I

ELEVATION------- DATE .5;-11./"1]
FI ELD GEOLOGIST_·.l.:To~bl.t.:m:.J_,;I.:.::...;::::....:.:..·,SoiLjb~\i<.:.·1'¥_-......::::&:.:..I....;..;;tL::.:;,..<..;;:...-=~...J""'..u---'5:;,;;L'"'-----

I DRILL:R A<:l"'JOINC"".; l>....l!'lrlr
, DRILl;~G -

MElHOO A.-a. R.:.i",.. V
I

DEVELOPMENT
METHOD S"i.""""-"thL_ P"''''e

iNC

2.5 1 ....bc.w· S,..,...J
2.0' ..be....e't"""'IIJ

TYPE OF SURFACE SEAL: _

1.0. OF PERM. CASING:
TYPE OF SURFACE CASING: _

__-+-_ RISER PIPE 1.0. 03 rll\l.oJ 05 L
TYPE OF RISER PIPE: 2 INC h Pvc

...---+-- BOREHOLEOIAMETER: 10 ''1(.;11

-..I----f- ELEVATION I DEPTH TOP OF SEAL:.---To- TYPE OF SEAL: _...;Bt:;;.;""~-hnv;_'*'::....;;;... _
t-lele PL~ ) St""""1 its"" e U)

--","""",+---j- ELEVAnON OF TOP OF P1ERM. CASING:
ELEVAnON OF TOP OF R!SER PIPE:

GROUND
ELEVATION

•
DEPTH TOP OF SAND PACK:

ELEVATION/OE?TH TOP OF SCREEN:
TYPE OF SCREEN: _

M----t--TYPEOFSANDPACK: t:.l Mer!/? ~I:lNl>

f,1",,---+- BOREHOLE DIA. BELOW CASING: <:0 iNCfk's
It

ELEVATION I DEPTH BOTTOM OFSAND PACK: . '=1&'; b~s
TYPE OF BACKFILL. BELOW OBSERVATtON
WELL: _

•

ELEVATION I DEPTH BOTTOM OF SCREEN:

.-__~ ELEVATION I DEPTH OF HOLE:



03 Ml.0C·(t-. S~
BROWN & ROOT ENVIRONMENTAL

c~ MlrJ c..6.> 5 MONITORING WELL SHEET
I".--------------------C1-'-'H-<.,-t-L-'--,~---II-----:I-D-R-I-LL-e-R-N-v~-.....-c-e\,'7'1"':",D-r.-IIt-"'-'1-\-N-C-:1
i, PROJECT Willo"'; Grove' - NAS LOCATION J - oJ AM" \ _ e ) I

- - ORILLING (R(LK c....t,.,~.'o-l"\ I

\ PROJECT NO. Stap'" BORING $,~"\I- "5 METHOD Air Rotcv'j 'I

I
ELEVATION DATE 5 i:2'2 /;1'" OeVELOPMENT f
FI ELD GEOLOGIST_Ti.l.:;c>;;,:,n;~·\').!.....:t..::.lo;;'::";~":.i::?b"'-lv.:.::r.:;.1____________ ,. . 'L

I METHOD 2'b bP"hS t Pig P\,;I1\P I

GROUND
ELEVATION

.-.I--..........----i-- ELEVATION OF TOP OPERM. CASING: 2.5 I ~'<! '.vA.~,)
ELEVATIONOFiOPOFRISER PIPE: 2.0

f gp'. '4,g.'fl.l

TYPEOFSURFACESEAl; 2')( 2' CO","C'r?"te p.J
1.0. OF PERM. CASING;
TYPE OF SURFACE CASING: Cpll S!f.j'j ,~",g.

~_-+-_ RISER PIPE 1.0.
TYPE OF RISER PIPE: $CI-/ ~o- 2" Vi ....... pvC

!+---;-- BOREHOLE DIAMETER: 10 il"leh,u

25/__+- PERM. CASING 1.0, .-:-::~~ cJe_p_,"",_,_, bj~~~S
TYPE OF CASING & BACKFILL; _

<0 il\(h Oi"'"". Sh>el Set III boo"t.ft;~/Cel'ltehT ~ ruvt-

"'---1-- ELEVATION I OEPTH TOP OF SEAL:
.. ~ TYPE OF SEAL: &·nto.]Itl? •

OEPTH TOP OF SAND PACK:

ELl:VATIONIOEPTH TOP OF SCREEN:
TYPE OF SCREEN:Z ;'1<1-) dol"'".,. PVC

9:'1i :to Oob, fI Sll)t §<~

ti§---!-- TYPE OF SAND PACK: * 2 f-Ic,t'''2 .SANp

!;"'(..t---+- BOREHOLE OIA. BELOW CASING; 0 lfl':h<.':>

th -

El.EVATION! DEPTH BOTTOM OF SCREEN:

"\,;1ELEVATION! DEPTH BOTTOM OF SANO PACK: .::!~

TYPE OF BACKFILl.eELOW OBSERVATION
WELl.; :1$' - 12' B"'Qh>l'''tp Ij<:/e Pf<.i~

72'- 35' (W~ tI C» Mw c& 3d \., ii,"""" h< ......n•.,1<")

______ ELEVATION! DEPTH OF HOLE: •



~
~

BROWN & ROOT ENVIRONMENTAL

03 MwO(., S~ MONITORING WELL SHEET

•
. I'PROJECT \"A"l\It~ <;roy? - 1J4S LOCATION qU! Str€'(2+ l.-A~f'lI!

PROJECT NO. 5i;<4fg BORING 03 /VlW O<.e SI I
ELEVAnON DA TE 5/21. ( <0- I

FI ELD GEOLOGIST_T.....D'o:II7;u.iu.Q~l-.w;o~p.u.oJ:?..b~u"..-lfI('--__________ I
{ !

DRILLER b-l JAMeJ ,Qnll'(1 INC

DRILL'NG
ME1HOD Atl€. f2..>h.-..y
OEVELOPMENT
METHOD ~b""""SI·he Pl.'mf'

2.5'~ 'S,....,,,J
'2 ..0 ~ ~ ,." "cc.tt;,J

TYPE OF SURFAce SEAL: 2" !%tt.M("t> ConK.r~

1.0. OF PERM. CASING;
TYPE OF SURFACE CASING; ~" Oi...... i'u-~!

20' ~s.--of- FERM. CASING 1.0. Oe¢l ~ _
TYPE OF CASING & BACKFILL:------(p" d.",,,,,. S-ree( ~et w,'h- bt'r\tlt&Jc./C~ ~fcl.~

.....-~aOREHOLEOIAMETER: 10 INCIH.~

~_-+-_ ~ISERPIPE 1.0. 0.; Mw Ow S I
TYPE OF RISER PIPE: 5tH yo e.tc

2" p(~.......

-..---+- ELEVATION I DEPTH TOP OF SEAL: 3'81' brS
..__--+_ TYPE OF SEAL: _S_~;;.;.N_h:mi-.;;..;..;_'-t~<-~ _

--~'----r- ELEVATION OFTOPOF "'ERM. CASING;
ELEVATION OFTOPOF Rlse~ PIPE:

GROUND
ELEVATION

•
OEPTH TOP OF SAND PACK:

ELEVATION/DEPTH TOP OF SCREEN:
TYPE OF SCREEN: (j.02. ,"'~h ~l<>,t

1 ,n".. o.."nut-.. PIIC

Ht----+-- TYPE OF SAND PACK; iJ. 2 f.'\or-tl' $AND

_ ~_I+---+-- BOREHOLE OIA. BELOW CASING; _

•

- . I

ELEVATION I DEPTH aOTTOMOF SCREEN: ~5 b~S

ELEVATION I DEPTH BOTTOM OF SAND PACK: . !)'S' bdS
TYPE OF BACKFILL BELOW OBSERVAnON
WELL: _

4----+0- ElEVATION I DEPTH OF HOLE: <oS I b~ s



~.'. . ~ .

GORING iJO : _

03 MIN 0" I
BROWN & ROOT ENVIRONMENTAL

03 MIN D<D I MONITORING WELL SHEET

PROJECT Wdl"...... q~{.: - NAS LOCATION <=11]1 Si'. L.,q,..,JUI 1

PROJECT ~..jO. S'j(p4' BORING $3"'-' - ~I I
ELEVATiON DATE _

FIELD GEOLOGIST Ice;1"'I t-e;,,,.H!)Vj I
I

DRILl.:R AJ'i·"'Ct'J D.. II.,,':! ,NC !
DftILl.;: IG I
ME:rHOO .A.iV'" ~h.... \.1 '

OEVELOPMENi I
METHOD $yR,-WS;),!, Pt;Il\P

2.5' c..b< .... ojr"",,,1

'2.(;,' (,.hLoo"W jt6-41lt,f

rfPEOFSURFACESEAL: 2';<2' CONe-not? O....j

1.0. OF ?ERM. CASING:
ryPE OF SURFACE CASING: r., {( Smt! <'AX-

....-~- aOREHOLE DIAMETER: 10 inehe~

2.0/1-_-+_ PERM. CASING 1.0..~=~ J_e_p_t"_._. --:h.:,;j~S
TYPE OF CASI NG & BACKFILl..: _

~ Itkh ,,I.,...,... Stt?t-'( S?t 1/\

~__+- RISER PIPE 1.0. 0:; ""LV DC:; I
TYPE OF RISER PIPE: $Ck 40- ?'" Qiem pVc.

~---..+---~ ELEVATION OF TOP OF ?ERM. CASING.
ELEVATION OF TO? OF RISER FIFE:

GROUND
ELEVATION

~---+- El.EVATION I DEPTH TOP OF SEAL;
_---~ TYPE OF SEAL: BrPTO<'\iM?

DEPTH TOP OF SAND PACK:

ELEVATION/OE?TH iOP OF SCREEN:
TYPE OF SCREEN: Z ;'1,1-, do/Am PVC

5C~ ~o O.c.'?" Slat o;l~

IS /
~S

13.~1 b'i~

IYO' bj$

8----:- TYPE OF SAND PACK: it 2 Merle S'lNC?

l;"(.;I----+_ aOREHOt.E OIA. BELOW CASING; <,; /'1':"""">

It -

ELEVATiON J DEPTH BOTTOM OF SCEteeN:

ELEVATION / DEPTH BOTTOM OF SAND PACK; I So I "'35
TYPE OF BACKFilL BELOW OBSERVATION
WELL: $4,\IP

U· IL -==:.:..:====.===:.:..:.:..:.:~~~=:.._ ..:'=5=O=(=b::b=...=_.J. .- ELEVATION I oePTH OF HOLE: :!-=-



~~~._----._------~~

GORING 1.10: _

03 1'1<..0 67- S.

BROWN & ROOT ENVIRONMENTAL
03 10.1.,)071 5 MONITORING WELL SHEET

PROJECT W,llv...; (jrc-,C' - NAS LOCATION jLli $1· bM0~\ 1\
PROJECT NO. S=jW(p BORING O~ MI.J 07 S

ELEVATION DATE CeIIC;, /1~
FI ELD GEO LOGIST_-~lc>::.:,n::':;:".l.-.:I-:::;",:::.:·":;;':"Il~~.l.'!2lrio..:1:.:j1""'- _

DRILL;F{ AJt.·....cl:'J D... tt,,,"1 INC Is
DRILLI:JG
METHOD Ai,,- Roto..ory
DEVELOPMENT
METHOD Saib"""'ijible PUI1\P

1.0. OF ?ERM. CASING:
TYPE OF SURFACE CASING: t/;" $i'!';'! ('AK

ILl '
'+--~- BOREHOLE DIAMETER: Jo ;neh..-~

...-_-+-_ PERM. CASING 1.0. dept~ ~
TYPE OF CASING &. BACKFILL.: _

G Inch 0,.'1"'. S-ft>e.i S>-t /1\ boo"t.~.~/c-~t" ~ I"IJ...r

......._-+-_ RISER PIPE 1.0. 03 MW 07- S
TYPE OF RISER PIPE: $(" '10- 2N' £/;,,'" pvc

&(''1' I'~ C(~/b,,""Tc"""c "'o,,,T" 2~'- 0' bSS'

2.5' Cl1ovi' 'j1""-'tlJ....~--r+---+- ELEVATION OF TOP OPERM. CASING:
ELEVATION OF TOP OF ~ISER FIPE: '2.0' aloc..... 'j,,;:::;::J

TYPE OF SURFACe SEAL: 2')( 2' CONcrete D'.J
GROUND
ELEVATION

...~--+- ELEVATION I DEPTH TOP OF SEAL:
• +- TYPE OF SEAL: &onto"it!?

DEPTH TOP OF SAND PACX:

ELEVATlONlDE?TH TOP OF SC.':tEEN:
TYPE OF SCREEN: Z i",... "*1...,,, . pvC

6CI-I 40 0.0," 'Stet ,,!f=

,
30-5 b,)'5

3l-f" bj'

r4---o!-- TYPE OF SAND PACK: 1t 2 Morle SAND

l'.1"'I---+- BOREHOLE CIA. BELOW CASING: ~ ,no:""" ...

<:;'0 "ELEVATION I DEPTH BOTTOM OFSANC PACl<: ~
TYPE OFBACKFILLSELOW OBSERVATION
WELl.: '8G?>'....t.......:.~ ~.-. {,-II 5<:"- 75'

•

ELEVATIONJ DEPTH BOTTOM OF SCREEN:

.-. ELEVATION/ DEPTH OF HOLE:



WELL NO.: 0 3 N\ \ttl 0 0 5>
BEDROCK

MONITORING WELL SHEET
WELL INSTALLED IN BEDROCK

Tetra Tech NUS, D:.

PROJECT Vi/lev c;,.-.'Ve S;tt :5 LOCATION S>+l "] DRILLER D. 1'1 ex
PROJECT NO. BORING 03,..,.wO(5 DRIWNG A- tc-&'vyDATE BEGUN DATE COMPLETED METHOD • IV

FIELD GEOLOGIST 1;,6. S-d,ClVY' DEVELOPMENT
GROUND ELEVATION DATUM METHOD

I

I 6 "S

I 33

17"2

126"

j Q 1

i I

---+- ELEVATION/DEPTH TOP OF SAND:

ELEVATION/DEPTH TOP OF SEAL:

~="T'i---ELEVATION/DEPTH TOP OF BEDROCK:

.,IIii'--.f- TYPE OF SEAL: i rV1 +c h N ~

A----I-- DIAMETER OF HOLE: _..:...1e<-~"' _

:f---+-- DIAMETER OF HOLE IN BEDROCK: ? I(-----
CORE/REAM: _

:+---+- TYPE OF SAND PACK:_......N.;..;o;..;.•...;.::?""'---- _

/.M~-+- TYPE OF BACKFILL: c fiy!l.,+ Ii t'hf-t,,,,; i!
;)VQvt

r/A4----4--- 1.0. OF SURFACE CASING: __~"-l....-[' _

~-+-- TYPE OF SURFACE SEAL: C(.') Ole iC t+ (
1o-r.I7r""~r--t

J If
-+<ro"""'---I- RISER PIPE 1.0.: ==---:t?t~~~~_"JT"-;--_

TYPE OF RISER PIPE: Id (dl/lr Y 0 Pic..

....--.....-ll----l-- ELEVATION./HEIGHT TOP OF RISER:

:1--~~--+- ELEVATION/DEPTH TOP OF SCREEN:
TYPE OF SCREEN: SeA edvJe lie PI/(
SLOT SIZE x LENGTH: Q. O,? I- X J 0 i

1.0. SCREEN:__--ilii::c:?.:....f_' _

b:~~i__r- ELEVATION/DEPTH BOTIOM SCREEN:
ELEVATION/DEPTH BOTIOM OF SAND:

---.,-- ELEVATION/DEPTH BOTIOM OF HOLE:
~~~~ BACKFILL MATERIAL BELOW SAND: OJrVWC'gP

,,,',:;+.-v,+I.,,,l ',.., 5c....,,:' t'or-t~(J1 c

...-r--..----r- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:_---I.I__



Vt£LL NO.: 0 3Mw oQ D
BEDROCK

MONITOR G WELL SHEET
WELL INSTALLED IN BEDROCK

Tetra Tech NUS, Inc.

PROJECT \I,I/OW G. (; V'C ~'f'+f j? LOCATION $'/'+[;; DRILLER 12, Nf.y
PROJECT NO. BORING 0:: MvoQ DRIWNG

A
" j

DATE BEGUN DATE COMPLETED , METHOD _IV' r ·-JT°vV'1
FIELD GEOLOGIST R, G s, bqgv DEVELOPMENT
GROUND ELEVATION DATUM METHOD

I

111:'l1
lIn'
I z:<>'

I 15' ~ i

[0 i

/I

ELEVATION/DEPTH TOP OF SGREEN:
TYPE OF SCREEN: >k.h f:c!v/e Ii 0 evc-
SLOT SIZE x LENGTH: Q ' 0 ;2" X I v /
I.D. SCREEN: :< I,

ELEVATION/DEPTH TOP OF SEAL:

".,..""".,.""".t-ELEVATION/DEPTH TOP OF BEDROCK:

~-+- TYPE OF SEAL: b!' "1 'Ie) VI ['+e

;'f---+-- DIAMETER OF HOLE: _ ..../ .;;.:2:...- _

---+- ELEVATION/DEPTH TOP OF SAND:

:I----+_ DIAMETER OF HOLE IN BEDROCK: --g i /-""-----
CORE/REAM: __

+---+- TYPE OF SAND PACK: --LN~o:...., .;;..;<~ _

;(,4---+--- I.D. OF SURFACE CASING:_----lo3""-i' _

~-l-- TYPE OF SURFACE SEAL: C 0 ~l C Ii' f! f e
~7'T'""~1-t

~~----1~ RISER PIPE I.D.: ==--_;(-:::-'I_--r-.,--~----,~
TYPE OF RISER PIPE: S c hrJv Ie £{ 0 eVe

.--.-1---+- ELEVATION/HEIGHT TOP OF RISER:

C~"I""=lii-r- ELEVATION/DEPTH BOTIOM SCREEN:
ELEVATION/DEPTH BOTIOM OF SAND:

----.-- ELEVATION/DEPTH BOTIOM OF HOLE:
~~~~ BACKFILL MATERIAL BELOW SAND: _

'e ..,e ....4 ~.., .. ) e

......--.....-----t-- ELEVATION/HEIGHT OF TOP OF SURFACE CASING:_---I.I__



OVERBlRlEN
MONTORING WELL StEET

STICK-UP

Vt£U. NO.: 03M H/~ t f;
'- '{

Tetra Tech NUS, Inc.

PROJECT wl1!~ tftrRl/E" LOCAnON ali':2
PROJECT NO.,7/W'iZC>/ f: BORING <Z _;;;;,
DATE BEGUN J I/o DATE COMPLETED J¢
FJELD GEOLOGI T y;r, 7b 1"'-71f:/tff//'ft1-?
GROUND ELEVATION DATUM

DRIUER ../Ve-IIttdY.rey
DRIlliNG
METHOD AIL Re l?tP::JC
DEVELOPMENT
METHOD /f t.t ~L:?

r----r+----+-- ELEVATION/HEIGHT Of TOP OF RISER PIPE;

/ '/vr----+- BOREHOLE OIAME1ER: _=~"'--- _

,If

1'1+----+- RISER PIPE I.O,:o'l'fI"IIP:"'""_~;(~~ _
T'tPE OF RISER PIPE: ,a v z::

I(
r~----+--1.0. Of SURFACE CASING::--_J:l{~,,--.....- __

rTPE Of SURFACE CASING: _..=::..r:...ti£...llr;.~...._I,--__

: ~,,~--+-- rTPE Of SURFACE SEAL: A/c?7'TTCL.~S7V,-

.?

lIf----+- ELEVATION/DEPTH TOP OF SEAl:

...---+-- T'tPE OF SEAL: 0, C1 sft'V-.h

(
,

(.
l-
I'

Yv
V

~
~r

~
r:

~ .I,

j '?, I.-"'--.....---+- ELEVATION/HElGHT Of TOP OF SURFACE CASING:_--I._.a~,-_ I

/2-7

~---+-- DEPTH TOP OF SAND PACK:f"
F....
,·t
ir}-,-~:I---+-ELEVATION/DEPTH TOP Of SCREEN:

r nPE OF SCREEN: _-J,P'--"IC-=(/'-- _
l:~ - '1
~: if SlOT SIZE x LENGTH: 0 j. 0 I CJ I'

I::: \i! 1.0. OF SCREEN: _--".2.~/_' _

t" - ~:!

!~ = J

:t r'::!i~---+- T'tPE OF SAND PACK: <1/0 I S /9-1'U/)
f _ :()

li"''0iJ El.£VATION/DEPlH BOTTOM Of SCREEN'

I:. ---+- ELEVATION/DEPTH aOTION Of SAND PACK:
E·:t::. BACKFIll MATERIAL BELOW SAND: _

rlli.... +- ELEVATION/DEPlH Of HOLE:

I
'I

/ /a

/ /0



Tetra Tech NUS, Inc.

BEDRoa<
MONTOR-.G WB.L StEET

WB.L INSTALl ED IN BEDROCK

't\fi.L NO.: ,;,lJ mW 0 1 S
c//I

PROJECT tn/ivlV'~ LOCATION £/ 7lC 3

PROJECT NO. It/fi '"tVI 'i BORING c> J m WC;i S
DATE BEGUN _il--iJ DATE COMPLETED _ ~!?l//)
FIELD GEOLOGI V. 5,LJtCKC#4
GROUND ELEVATION DATU'"

DRIUER t!()I/&/c<:{L) otJlIJ.
DRIWNG
MElHOD &1ZT?ttt!:j'
DEVnOPMENT
MElHOD I-i 1'1

;..r'

I
I I~

I /5'/

I 23
I ;lS

I .IS-

ELEVATION/bEPni TOP OF SEAL:

t=""'T!'7:rt--- ELEVATION/bEPni TOP OF BEDROCK:

-"'~I--"NPE OF SEAl..; 13 ~'Wlf/ I n;r C~/
7

---+- ELEVATION/bEPni TOP OF SAND:

~ i/:'!l---+- DI.....E1(R OF HOl£ IN BEDROCK: _..x:~,--__
CQRE/REAM: _

~ It
~-s+---+--RISER PIPE 1.0.: =:---::"'.....,.....,.....".,_----

T'l'PE OF RISER PIPE: _;,..-p....l-/c--=-----

/ II
t/".....+---+-~ 1.0. OF SURFACE CASING:-...;~z..- _

t--~---+- ELEVATION/bEPlH TOP OF SCREEN:
"NPE OF SCREEN: P 1/ C-
SLOT SIZE x L£NG~ni-:--'-M"":\07:'--c""'/c;>oyr--X""'-j--I---..,-
J.D. SCREEN: __.11:::6::-'_' _

ito---+- T'l'PE OF SAND PACK: 4I~( I EIj. 11(11. Vt1VJ

I'V/./.-i----+- DIAMETER OF HOLE: _..;;./..;;,0 _

.-T-t---+- ELEVATION,lHElGHT TOP OF RISER:

~__--T- ELEVATION/DEPlH BOliOtil SCREEN:
:~~~ aEVATION/DEPlH BOTTOW OF SAND:

§t.~~Q-""--.~ ELEVATION/OEPni BOTTOW OF HOLE:
BACKFlLL MATERIAL BElOW SAND: AJ,4-
ile) /Cpel< tBe-@w J"'diYb

-1"--...---t- ELEVATION,lHElGHT (:f TOP (:f SURFACE CASING:



APPENDIX C 
 

SAMPLE COLLECTION LOGS  



SURFACE SOIL SAMPLES



SAMPLE LOG SHEET
Page of __

Case No. _

By _

,••\ Halliburton NUS
'.'JCORPORATION

o Spring

o Lake
o Stream

o ~oon/Pond

~Other $urh(.C-. So; ,

Project Site Name ~"'~---s~SS~~~ ~'O>& Project Site Number <-::>"-'\'-0\0 I L\C)- :;)~\

HNUS Source No. ~ G S~ Q \ Source location \Pc:;c..."kroc D vi'> c\

Sample Method: Composite Sample Data

""'" (",,"",0- ~ <; D~ \ Sample Time Color/Description

Depth Sampled: .
<:> - ~ "C'e-~":>

Sample Date & Time:

""" --""\ -~-'"\ OC\~~

Sampled By:
~, ... <:.A-' S~,-0\f....o r \

SignaturL;cl)~

Vr....7

Type of Sample

~ Concentration

~Concentration

Sample Data
o Composite

Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab - Composite
~(j. ox.... ~,o'-Nn c,"'-::::,o..r--' <... 'S,"~ - <> c,'"\ ~ 1:"....... 0 \ <-:>\

Analysis: Observation/Notes

~~C)~ ,",,0 ~~\0 C'-tA~\ I")~-::> ~olJe-)

~~\..- ~o..\,>
'o~~ou.~

c..~

~ c...~ J <y ~ oc.,,-\:
- J)~pll~k.> S~k...l! (36-S513 <oll~c..A..c ....L ~J ~..1

lcc,..~

- ;\1.1 0 M-SI MJ.l) s .J-(JJ~
-5<2.~ I~buck JJ=I;)"~ fbr-Joc...a,J,~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. :l.e:,<j~1~0 J13
Date Shipped Lf-7Aj1-
Time Shipped /70D
laboratory ,:tRj)L

- Volume



SAMPLE LOG SHEET
Page of__

By _

Case No. _
o Spring

o Lake

o Stream

o 4gocm/Pond

IJV6ther Jwrh"c. S<.>.; I

bS\~ "$ Q-..cp ~~\o~ ~'D';S. , Project Site Number S~\.r,\c (.:~ 0 -"~1:J

lib <:0 '"' S Q'A= Source Location \0 c, v\.<,<:0v ... c>..o

(~.). Halliburton NUS
\.'~CORPORATION

Eroject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

~ G-rO. '><,'0 'v-><.., \ Sample Time Color/Description

Depth Sampled:

o - ~ '('~'::>

Sample Date & Time:

~-/)- ~\ \~\<t,

Sampled By:

~~ <> <-<:..; ~\.<.X.o '0...

Signature(~,): A

'12I~
Type of Sample

~ Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab - Composite

C>'~"'''\.c '?\."\\ -c..\~'0>""'\ ~n;;·,,:>S 'OIO\~0.a.«- "otO~<'\. ( ~,..; ....\
Analysis: Observation/Notes ----

S~~C
"",,0 ~~'-=> <::,,--c.~'\'<>~~ ~ove.....-

Ci"-,
--\: ~ L.- ~o..\'J "oo2\c.ss 0 v r> 6-.

\;{ cD,:, ) \(-<-~
- 5 ~<z- IOj bo" t< JJ.. J~~ f,:...r /c.~<i:;h~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;z..9Q;)..7~ ~ 113
Date Shipped 'i -1-9"1-
Time Shipped J7-0o
Laboratory I4R-DL
Volume..



SAMPLE LOG SHEET
Page 01 __

Case No. _

By _

~.\ Halliburton NUS
'.'JCORPORATION

o Spring
o Lake
o Stream

o ~oon/Pond

U:t""Other Svr~c;.e.-5oC>'l I

Eroject Site Name ~~=:>~~b .~""\0~ Co"o\J~ Project Site Number S~ \.., \.., I C'-0 - '")1 :J

HNUS Source No. "ib G:> s~o ":::> Source Location \-vr>"ti<:>.\,..,\ ~c.~G;c,"'<:>v",~

Sample Method: Composite Sample Data

~(j'0b- ~c. 0 Vv't--\ Sample Time Color/Description

Depth Sampled:

'V - \...0 " (') <::....-~':::>

Sample Date & Time:

~-/\-o..\ \'bO~

Sampled By:

~\\"'lL0 S~\~\...JVs-~

Signature(
~): t:-fQ(pnzJ~ J

Type of Sample

~ Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand. Clay, Dry, Moist. Wet. etc)o Grab· Composite e:,\.\.~ - c..)u:);,--,\ ~,~v, ~<:;C'o,"::> ~~~"'J
o.o.~"0 co""".(\ " ....\.

Analysis: Observation/Notes '--

L..,~ 0 e.-. ~c ~~'0 C:-<...c.~', ()~S 0-"0 O\J~

.-<..~\..- ~~o-. \
~o.'::"\c~<::o'-'''c-.\«. 1;Q G J ~~--:A

C~
- Sec- 'eu book

Ii I~ p..r- 10A:-.3;ho"\..

Organic Inorganic

Traffic Report No.

Tag No. I

ABNo. ;),-99 J-r)...o/J 3
Date Shipped '1-7--97-
Time Shipped /roc
Laboratory t1-R~L
Volume-



·. ---_..... _. -------

SAMPLE LOG SHEET
Page of __

By _

Case No. _
o Spring

o Lake
o Stream
o y!gooniPond
u;y'Other5...r~u:...5 D: L

~~=;?;,q..,\t) ~'\.\()~ G!~ Project Site Number 'J~\.o\o) c"\o -A:fJ
% Y s S 0 ~ Source Location 'be:, i.'L. ss-o->f'I ~

,••\ HalIiburton NUS
'.'JCORPORATION

2roject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

~ c""'O- ~co~\. Sample Time Color/Description

Depth Sampled:

«) - G ,r-~~

Sample Date & Time:

'-"~ - 0-"~ \ '\"bS

Sampled By:

~ \. ,,- <--c...., S~,,0.Lo~

Signature(s
~'J..EQLk '"J'~~

Type of Sample

~ Concentration

~ Concentration
. Grab Sample Data
o Composite

Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite rucc,§,!,,\<,,,, ~,,\ -c\t..,,-\ ...;,\ ~c<''ol-:> ~ <:;'O-r.;)~
<).~ ("'\L\c CO'-r>~ ~r.-.,...,\[)

Analysis: Observation/Notes "-

~~O~ ~o ~~'0 '<....-cb. \.'"~>-:> Q\oove.-,
--'«'?--.\- ~c."\S

~ 'V-~\::::><>D\.- ~~"\...'::>x.. I ~C-~
<2~

_5<2 "- '~b:x.K J1= I~f" For I~h~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;)..9'1)..rd.- OJ /3
Date Shipped 'f-r ~1-
Time Shipped Iroo
Laboratory ~iJL.
Volume-



.----------------

SAMPLE LOG SHEET
Page of __

By _

Case No. _
o Spring

o Lake

o Stream

o La.J}oorv'Pond
~herS¢rncg 50;/

)AShe:., :s~b'~,\\~ Cx(o.R- Project Site Number S~\..A~ ( (,.""'\?~ ~I::J

Sb 57 s":> 0 S Source Location:.--......;bl..loool-c.;;;:.;G:;;;..:~~,~*....dy~0,;,;;.J-- _

I~~ Halliburton NUS
'."CORPORATION

Eroject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

~c,. C'~ ~< o'-t-->"~...\ Sample TIme Color/Description

Depth Sampled:

o "\0 ~ \-C'~'::>

Sample Date & TIme:

,""./I - a..../) -\'bS~

Sampled By:

-~\r-.L..-l:../ ~',~o~

Signature(s
. J.

Ll'~~
..

Type of Sample

~w Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite cr~e.A\c.... ,,=>\~~c\c,,--\ '7\<f::>'c'":>"", ~
I\.o..-'L \0"0\.£\ (" c>,..)<;.e:-, ( -nov-.. " '-..\.

Analysis: Observatiorv'Notes

c......~Oc. ~~ ~~\.2) '~~0~"::> ~ov..Q...,

"""'\A."'\ ~o-\.,
\c 0 ':x.-.t:~~ e>-'-'r--.~

C~

'{~c.../~v+-
-5e<.- J~ hook #:. I~;;l-S- Fer- )o~h~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;J. 99),-7-'J- 0 I' 3
Date Shipped 'j-]-<:jl-
TIme Shipped Jroo
Laboratory I'1-RJ>L
Volume..



SAMPLE LOG SHEET
Page of _

Case No. _

By _

o Spring

o Lake
o Stream
o .Lagoon/Pond ..
UY'Other5~'h.(.s;;- Scl ,

Eroject Site Name ~~~:>9Sb~~ C;".c."l4L. Project Site Number S~'U ~1<.......q~ -~I-:J,

HNUS Source No. 'b~ sso \.9 . Source Location ba.<x"%("o,-,,,,~

I.~~ Halliburton NUS
'.'JCORPORATION

Sample Method: Composite Sample Data

~G,0. ~'o~\ Sample TIme Color/Description

Depth Sampled:

D - ~ \ r-0tv0......-=:>

Sample Date & Time:

"-"\ .....-')- ~'/ \~~~

Sampled By:

~""N..~ S~'\&..O~

Signature(s~ It..R.
l.AZ I..J<;::::) ...... ,

Type of Sample

~ Concentration

~. Concentration
Grab Sample Data

o Composite
Color Description: (Sand. Clay, Dry, Moist, Wet, etc)o Grab - Composite 'S','\'I.;- <:-\0-,,\ \N) ~,0.~~)~ C:-C>n>~ "Jd.e >,\..."oC:;O'-Nf"'\ r ~r. \ <..-J..

Analysis: Observation/Notes '--

S~OV ~r.::> \\..~\:) ~~~\~~'::> ~
-<c:::>..\ ~(k\

'b~ G~(oU-r>~(~

'<be..-- J ~Il..~~ - 5ecz... IJ bOok. .# I ~s- ~ r 1~-ho"'1...-

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;)e, '1 ;).-t ').- 0"3
Date Shipped '-I -1- -<j1-
Time Shipped J::t-oo
Laboratory ~RJ)L
Volume.



SAMPLE LOG SHEET
Page of __

Case No. _

By _

I~~ Halliburton NuS
'.'JCORPORATION

o Spring

o Lake
o Stream

o l;,agoorv'Pond
lB"'"OtherS ...,.hc'$-- So; 1

Eroject Site Name ~vy:~§ 'X>p~\~()""" c:':'\"c\,g...,.. Project Site Number S~\..o"" \ (:\ \:::) -~"-r-I

HNUS Source No. 'bS? s.e.."",o~ Source Location ~y,~G<l, '91....><> ¢X
3

Sample Method: Composite Sample Data

~ Gr-oO. ~ <'0~\ Sample Time Color/Description

Depth Sampled:

<;:) - G ,,::: n 2xYc.. '-::l

Sample Date & Time:

~ --" - ~--\. \\DS

Sampled By:

~ \,l"' V<..- ~~'c\LO'~
Signature(s . '/-<0

l~ "'~

Type of Sample

~ncentration
~h Concentration

Grab Sample Data
o Composite

Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite
()C~o. '"" ,<.., S \\.X ~ 0 (~~~" G-::::,c<-~ ""::> '0.

(). 0-~"'0 '0 \.>-() r~,...,><"'L..... I "",,,...,"-.x

Analysis: Observatiorv'Notes

~~ "'~~0 ,~~\ '" c'0':::> do 0 '-'<-.J
S~f::)C

-"\.~ \..-- ~~,;,,, J...., ~c-v~G::Jco vr.<\
C,~

- See..-1CJ bk #. I;;>-~ ~ /c~h:-""< C-~~ ) ~ L~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ~<tq ;).:'7;)" C> J'.'1
Date Shipped ~-7~r

Time Shipped Jroc
Laboratory MOL
Volume-



SAMPLE LOG SHEET
Page of _

Case No. _

By _

,••\ Halliburton NUS
'."CORPORATION

o Spring

o Lake
o Stream

o !:,agoorv'Pond
1:3"OtherS... r92c~.-2q; I

Project Site Name ~ 'C\~ ~ ~l;b ~~o·~ C;p~~ Project Site Number S~ \.,p \...c) L -\ Q - S>~:1

HNUS Source No. ~<o SS CYjz. Source Location Sb\..l("\~ c'':J ~ c..(...~CQ\-,/Dc\
J

Sample Method: Composite Sample Data

~~b- ~c:o"",<..\ Sample Time Color/Description

Depth Sampled:
o ---- \...0 , ...... G'vv<- ~

Sample Date & Time:

\..'\,../1- 0...1 \~SO

Sampled By:

~ ~ r-z....,.e..., S~, L-'-La \'<:A

Sig"QS~ c;?n
,. r::::7"'-

Type of Sample

Ei' Low Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab - Composite o:-~o.("\<,.c- ",::>'\~ - 6.~~,,",,) S,o-"":>""" ~c,. 0- ,'l.- '0,o-...A "oci'\c:....., ( .. , \

Analysis: Observatiorv'Notes

S~o<:....
~C> \\~D c --u:>d,., f"'~ ~\oD~

~<-~ I QcCb
"" I>,. \ ~ ~~C\.\ "-c, o.~~o--...;> r..~

c..-~
_ S~c2.- lo:Jbook #-/;).;>-C tv- loc2-h~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. :;1.9-;:;).r~O1/3

Date Shipped '-/-1-9r
Time Shipped 17-00
Laboratory I4-RJ}L
Volume..



SAMPLE LOG SHEET
Page of _

Case No. _

By _

o Spring

o Lake

o Stream

Opgoon/Pond
I!f Other Sv r~(.s. So ~ (

~\.V-::>--SQ..<b \i3;;,~\.o~ Ca~o~roject Site Number SL:.\\p~ I (:)0 - d':)

~<o":::>"-:::> D<J\ Source Location ~y.<"'\..."o"ol..J""",d

~~\ Halliburton NUS
,.,JCORPORATION

Eroject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

""c-ro.6-- \;, 0 ~\ Sample Time Color/Description

Depth Sampled:

O-~ \.('>~'-:::>

Sample Date & Time:

\.-'\, -) - C\~ \o~O

Sampled By:

~"('\ 1.-<; S~'L~O'<:>-

Signature(s
:\' 1 °2lb 'It-" .,.. ...... ,

Type of Sample

~w Concentration

~h Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite
O-c~ t:'L "o"=O\"Nt'\

D'"';)G-.''''<''' ~\"'\-c\c:..,-\ 1>-::>/ ~,c.~"!> ~ \C~
"" . A-

Analysis: Observation/Notes

<=-:,~ 0 G '\\0 \\~D <.. <...c.c:\.\~'-? ~oVL
C~

~ Q>-. \,,--~ 0.\~ \0 C.~~DLA')~
'< -v<-:>><- } Ii;? '-..- \)J

-S.ee-/Ojbo.Qk li=-/~~ h>r /o~OvL.

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. '2~q ")..f?.oIl3
Date Shipped 4-"1-97-
Time Shipped l7-oD
Laboratory ,4f{J)L
Volume..



-._..._.... _-

SAMPLE LOG SHEET
Page of _

Case No. _

By _

o Spring

o Lake
o Stream
o Lagoorv'Pond
~Other.5,jrf2(.c- Sp; (

~Q....S'"'S 9:..(6 ~~\o"" Cor:(;)~Project Site Number S'--"\.!>~) C-'\ () - dl:3

~ \.::, c~ £..> \ C\) Source Location :b\\D>N: Co) Q bc..G'yc:e~2u",d."
\

~.. Halliburton NUS
,.,JCORPORATION

Eroject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

~c...",~ \C<V~\ Sample TIme Color/Description

Depth Sampled:

r<::> - \..s:> :'0~~~
Sample Date & Time:

\.A..-/j - C\'""l \~~()

Sampled By:

~ ,,-C" C,..,<-J ~"'" , C\L 0 r~

Signat~

Type of Sample

~Concentration

~Concentration

Sample Data
o Composite

Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab - Composite
~c,.<'L, \Jco,-"C)

C)<:")~,",'c--

Analysis: Observation/Notes

L..,~o C ·~o ~~\:7 C~C>~ \..C'\~s (j.,;\oo~

"" t:>\\..--~ 0..'\~ "-c c..~~'-D \.)" ~
t ."'-.\

'<<.'?'><- ) ~c\b -Sec.-/0::J"o~k ~ I~~J fr,r /o~dh~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. d.-Cf9 ;)-r)...0113
Date Shipped Lf-]--91-
Time Shipped 1100
Laboratory MDL
Volume-



SAMPLE LOG SHEET
Page of _

Case No. _

By _

I.~\ Halliburton NUS
'.'JCORPORATION

o Spring

o Lake
o Stream
o j...agooniPond
[E('OtherS"",..fkc.. .s.::.: (_

Eroject Site Name Yi';;\S-<:, Q.So ~-:~\O-N C'::,."=~ Project Site Number S\d~~ Ie""" (J - A:J:)

HNUS Source No. ~ <::, s::.s \\ Source Location ~c.c~~v0d>

Sample Method: Composite Sample Data

~c~o.. ~'.o \JV0\ Sample TIme Color/Description

Depth Sampled:

<Q - ~ \!'\L'\fv..-",:::>

Sample Date & TIme:

'" -"l - 0-.) \"-'~<...,
Sampled By:

~-'\ 0L,...~ ~"<-\Lc'o..

Signatur~

Type of Sample

~w Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand. Clay, Dry, Moist, Wet, etc)o Grab· Composite cc~o..(y,,<- s·\'\.~ ~ c"c.~j ........., "0( c.-:>,,=:>~ ,~ p
~o. ....~ '0,C> 'v-d"'" r ~ '\ <-.,'x

Analysis: ObservationINotes '-

S~oc..., ~\':) ~~\::) <:.u::~\ (')~'::> ~-Q~

<~\..- ~o-.\s

~C\~(D~r-~~~

~ il- -'-J~ J '< Q...'-b
-Sc2.~ L.Jbo~k Ii:. I ~;)-s::- Frv- )O'C.J7~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;L<:jq d-T;).- I$) JJ3
Date Shipped 4-1-<1"1-
TIme Shipped /+00
Laboratory f11; J)L
Volume-



I~~ Halliburton NUS
'.'JCORPORATION

SAMPLE LOG SHEET

o Spring

o Lake
o Stream

o !,agoorv'Pond
r::rOtherJ:.rf;,<..- So; I

Page of _

Case No. _

By _

Project Site Name ~~"'-:::>""S\)...~~~\D\N \o''-v"\,J<.s Project Site Number c~-v.\""~ l <:-\0 - A=,::l

HNUS Source No. ~ <::, <-;:0 ~ \'$i Source Location ~)'-..)(")"f:i. Me, bc,c\:.Co' D v /"\ ~

Sample Method: Composite Sample Data

~G-~b ~(D~\ Sample TIme Color/Description

Depth Sampled:
--0- '-.0 \,,~

Sample Date & Time:

""-'\- C\l \~\ <:::>
Sampled By:

·~'\\'L-v S~\(....-~ r&-.

Signature(s
~-LPQl~ttJ\.:~· __ --.

Type of Sample

~ Concentration

~h Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab - Composite <:>~~'"" - G\I:).,-\ ~) ~"""e.,:>~ <\.- c-<:x:>\ S
l\o ,,'L "0<; 0 ""[") r ~c>y.....\ ")

Analysis: Observation/Notes
,

S~Oe- ~o ~~"'0 c-~~\f'.~~ ~C>.~

--<. ~L- ~o-\

,,~ c..., / '< ~ -,-\ ~ o-~<;c,-,r-<\
«.~ -SeC"- IJ bo~ k 41:. 1.;1.~ fz>.r h.ceA..,o""l..,

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;::l.99 J-T)... 0 J13
Date Shipped 4-1--fr
Time Shipped 11-00
Laboratory MJ)L
Volume..



SAMPLE LOG SHEET

By _

Page of __

Case No. _
o Spring
o Lake
o Stream
o I;J!gooniPond
I:B"'"OtherS..Jf J? SSm S::..' ,

~~C::>:S~~~\~~ C?'C)\,)-e ( Project Site Number S~l;\O I C-SQ-£X]I

0'2 S s 0 \ Source Location ~~ <:,\ ~s,:2 \ --'\ c6 f> ;.\\

"•• Halliburton NUS
\.'~CORPORATION

I?roject Site Name

HNUS Source No.

Sample Method:

"\r. Q,..f"'o~ ~c{)~\ Sample

Composite Sample Data

TIme Color/Description

Depth Sampled:

~ - ~ ',M..-"'-<..-~

Sample Date & TIme:

~ - c.q,. - 0",-'\ '\<YbS

Sampled By:

"\,, f'~ ~,(..\"'oc()...

Signature(lli

"LtA~"";~-
Type of Sample

~Concentration
o Iji§fl Concentration
~rab
o Composite
o Grab - Composite

SafTl»le Data

Analysis: Observation/Notes '-

~ ~~'0 ('-<-o.~''''~ ~~

~c'-'~'OVf"\~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo.

Date Shipped

TIme Shipped /7<>0
Laboratory

Volume



SAMPLE LOG SHEET
Page of __

Case No.----
By _

~=- Halliburton NUS
'.'JCORPORATION

o Spring

o Lake
o Stream

o !"agoonlPond
CB'"Other:S.... ,.rzc.c.. ~; I

Eroject Site Name ~~s ~'¥Jb ~::"'\00 G:,I;-o."j-s. Project Site Number S'--\\D'-a ) C-"\o -'":)\:)

HNUS Source No. 0""::> '--.,<-v or:> Source Location ~J0. "'jis~;s..~ \&0~~\\\
I

Sample Method: Composite Sample Data

'\-..(,.~ \(D .....~\ Sample Time Color/Description

Depth Sampled:

o - ~ __ r·'-I~>"'l' ...,~_ ':::>

Sample Date & Time:

'""-- Ub - e-.---l \OSI

Sampled By:

~'" <'-'-'<-- ~""'" '-<:..-'t.-or-o-..
Signatur~ s):

~~OJN~
'. Type of Sample

~ Concentration

~h Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab - Composite
~ o. J~_>~ <: 0 "-'\'\

-=:,",-"-" ~~ ~~ "'"'\ Sc--..o.\ \ ()./"'"'D~\ "'=>~
~.c;...r.,~ "'k {"",£"">'e-... I ~L""'~\

Analysis: Observation/Notes
'-

S~oc..... ~fJ ~~'0 '<...c ');...\.'0~S G--"o~
~ ~\.-- ~o-i\""'"

L~ \0 Co <.-\(,~<:,ovr0.
~-(.,~ ) Q <::.Jb

-S~~ IOJbo.:..k JJ=- /;;..~.r f;v- loC-~~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;z-tt9) 1;)- 00'13
Date Shipped L.{-8 -97-
Time Shipped INC
Laboratory '+~OL
Volume-



SAMPLE LOG SHEET

By _

Page of _

Case No. _
o Spring

o lake
o Stream
o j..agoon/Pond
r.;rOther.$..>r&ce.S:.: I

ErojectSiteName ~~S~Q..<b~~»>~,<:>yg{ Project Site Number S~~\o )C\~-':):J)

HNUS Source No. t;:)":;, .t-::> c:, 0'2 Source Location ~~ ~ <'<-(....'-\ \.-or-~~;. \\

'Sample Method: Composite Sample Data

~cr-..~ ~'o~'" Sample Time Color/Description

Depth Sampled:

0> - ~ '"I'~<"'::>

Sample Date & Time:

'--\ - 4::b - '"'..... \\ \~
Sampled By:

~,r>z.~ ~·"0"c,D'o..

Signatle(s

~~
Type of Sample

arL::w Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet. etc)o Grab· Composite

(:>(""~CAr-" <.... So\\\ -c.\~ \Ny;:y.. (" 0<:::>:"'"s
~~l'x- \C('O~

( f'<'o.O\~~'"
Analysis: Observation/Notes

J

S~c>c.... ~~ \.-\~~ (-<-v.~ \~~<:> Q'ot::::>~~"" ~\, ~o..\":...,

~o~~~<Ov~~~

~~~ /~C-.~ -5<<:- }o"bo't)fc Ji= I»-s- hw- )¢~h~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;1-9'1;;L7-;>- oo4f3
Date Shipped 'f- g -91-
Time Shipped /7-00
Laboratory ItRlJL
Volume.



----------------------

SAMPLE LOG SHEET
Page of __

By _

Case No.----,... Halliburton NUS
'.'JCORPORATION

Eroject Site Name ~~~~~\::'~.A Co~oY$,<

HNUS Source No. C)~ ~~ 0'=:\

o Spring
o Lake
o Stream

o !,agoon/Pond
llr"Other$",r&u:...So; I

Project Site Number c:>~l.o\o 1c"""\o - ":JI::)

Source Location 0.....~ ~<--~ \..c.rH~' %. \\ \

Sample Method: Composite Sample Data

~o~ \~~o~'\. Sample TIme Color/Description

Depth Sampled:

Q --- \..0 \.'"~~

Sample Date & Time:

'-" - ~ - C\. -") \.'\'v\ \

Sampled By:

~:;,. '\" v-u ~"""'0x.,O'o.

Sig1tu~~sA..eo
~ ~ ~

~.Ofsample

Low Concentration

~Concentration
- Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, e~o Grab· Composite

'\)c "',,:::>(j..l""'- ~ \'\ - ~o..,-,\w \ ":,0"""'-- Sn
0-" rc "o<:o~ 0.."';). CDc>\. "-, (~\ ....:\~-

Analysis: Observation/Notes

~~euC- ~~ ~~\J ".z..c~~ (')(;0~ ~~

--< ~\....--~ 0'\ ":>
~~~o-vJ)~

C?-~

<::.< ~J-x } Q '--~ -Sca<z- l~bcl:;.k l!.J J.-;)-~ Fa r- Jo~ho",-,
.{),ox,.!\

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;J-9 Cj;} r-':>-C>o~3

Date Shipped t1-~-'j7

Time Shipped I ?-oo
Laboratory A-Ri)L
Volume-



SAMPLE LOG SHEET
Page 01 __

By _

Case No.----
o Spring
o Lake
o Stream

o ~goorv'Pond

~Other~S$-s...·11

~G'\"?-::::'~~ ~~'~9""" ~<9\J-L Project Site Number ~~\...,,) <"'''.0 - -:::>-I)

p?~ S 0 S Source Location G.".~ ~,....-<)s ~,,", ~ \z ,,\\

Ij-. Halliburton NUS
'.'JCORPORATION

Eroject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

~~J"'''' ~'O~\ Sample Time Color/Description

Depth Sampled:

'\:::) ..... \...0 ''-~G~o!-::>

Sample Date & Time:

4-G,-C\"\ ,':;)o~

Sampled By:

~""~"('" ~~..... (.;\L.lUc-o..

Signature s):

( ,"-~~
Type of Sample

~ Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand. Clay, Dry, Moist. Wet, etc)o Grab· Composite

<;:>,~().,-,,, e.- ""J\"~ - c..\o..~ 'N \ 'oo~~
(>..<:},'L. ".D co 'JYf') C' N'."~",,,~'\

Analysis: Observatiorv'Notes

~""(J c:... ~o "'-.\\\) \.:> c.-<...C>-~ \~~ o-\oo~

<C>\\.... ~CA'\~
~~~()"OU()~

~~

'2 ~ z.,x I Q c-\b
-S<2.~ IJbo~k d ,~;;)...s- W JC(_'~"/-'~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. :;2-9 Cj~1 :l- 00 '"f.3
Date Shipped Y-8-57-
Time Shipped /)..00

Laboratory r+Rt1L
Volume-



SAMPLE LOG SHEET
Page of __

Case No.----
By _

,,~.~ Halliburton NUS
'.'JCORPORATION

o Spring

o Lake
o Stream
o Lagoon/Pond
CY6therS~rJ:Bs..50; ,

Eroject Site Name ~S\'"2~~'$\'\>o~ Cq,ou~ Project Site Number S~'..Ap i C",~-'JI:J

HNUS Source No. ~~ -==-::.s c::> \...p Source Location a..,,~ ~,,~ b~ <;., \\\

Sample Method: Composite Sample Data

"'o-r-.e- ~~O~ Sample Time Color/Description

Depth Sampled: &

0- \..s> \~C~ '-:>

Sample Date & Time:

~-4 -~--, \.':)gS
Sampled By:

~ \.. ("">~ S"""'" 0~'0' <X

Signatu~~s1 On

\ Vd v..,~x.-
Type of Sample

~Concentration

~ Concentration
Grab Sample Data

o Composite Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite r;;y:.~o.." <...c- s,"'\-v'\G.'-\. \.N \ I"" oo:"'~
~~>'v..... ~(~~ ( -r'-r-....o" <.._~'\

Analysis: Observation/Notes
'-..'

e...,~oG ~o '\..~~\:) C.<1....Q.~\f')s ()...\O ove.....,

->« v--..'v ~o.\':,
~o.0t~"'OU0~

~~

'< <- ..;x J '< ,",\0 - j)c.. pll~~k.., ~:kk- d 0"3.55':1 Co ,I.e ~kJ... ~ f-
~;S Jt::>(;'~ o~

- S c.~ loy bOl> k. ~/~~S-fw-- /oc.,!-hOe-\...

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ~99 c;l7J-coc.l~
Date Shipped If-8-9~

Time Shipped FI-oo
Laboratory ARJJL

.. Volume



SAMPLE LOG SHEET

Case No. _

Page of__

By _

~l\ Halliburton NUS
'.'JCORPORATION

o Spring

o Lake

o Stream

o ).agoon/Pond

G(Other5wr~~~.\

Eroject Site Name '-N~~-S~2 ~~ <:a,'P'L Project Site Number ~~""'\." J G"'"'\C>~=:J:J

HNUS Source No. O~ '-:>S'"U\ Source Location 00\D S\ ~~ \ soA!;, z\\

Sample Method: Composite Sample Data

~~r-~ \.::("D~\ Sample TIme Color/Description

Depth Sampled:

0- \0 \.('\~'::>

Sample Date & Time:

~-~.- C\.-l \ ';;) '--\~

Sampled By:

~'\.e--<A... S~"0"...LC,"0-

Signatu~o

'"VJc::T'..
Type of Sample

~w Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite DC~':::p,,....."\<=.... s,"-\:. 6~~ \.N\~ C"~"J
~(J2'c \o('o~J'\ { ~n"~

Analysis: Observation/Notes "---

~~JJG ~o ,,~~\~ ,~~\(\~~ O-.\oD~
-(~'- \'fu....,"" 0-\. '--,

c....~ '\oa.0~<':tOUf\~

~ '--"J'>< / ~ CQ)
- S¢C- IJ bc.:>k IJ:..J~d-r ~ r- 10c.c.;k IO/\..

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;).9'1 7'1J.. DOY,3
Date Shipped lj-8 -9T-
Time Shipped I'1-DO
Laboratory rt/tOL
Volume..



-

SAMPLE LOG SHEET
Page 01 __

Case No, _

By _

~~Halliburton NUS
'.'JCORPORATION

o Spring

o Lake
o Stream

o j..agoon/Pond

13'"Other5Jrfus.. So~ \

Eroject Site Name "s:"=',"?;;'% ~~Q'~ l;z,oY: I Project Site Number ~~\c~ j (.,~Q -';tI:J

HNUS Source No. Cy~SO ""'t::. Source Location O\~ ~\;:.'-<-A...-\ ~~~,~\

Sample Method: Composite Sample Data

~~f'0- ~'o'v-J<./\ Sample Time Color/Description

Depth Sampled:

D - \...0 0, 0(0:_~'-::>

Sample Date & Time:

'-v--.q, - 0,.,-. \~O\

Sampled By:

~ \. ('\ L.-<...- ~'\ 0\.co~o.,.

Signatle(~ 'A P.P
...L,.;r;: '\I<J "-

Type of Sample

~ Concentration

~h Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite

oc~o." '1;.'-' '?"-'-\ - ~o.,-,\ 't--l\ l~/Q\<::>
~Q~~C-"~ -r "'"' _ < ~-\.

Analysis: Observation/Notes

c...,~oG

~<>'L-~~<..", ~D ~~~\j 'ZG.~" ~~~ ~D~
~~

~~0L0'0L/~6..~ '-~ J ~GQ::>
-O."O){ .0/\

Ii J~;).-S-- (;..r / cc.<!-hW\..;-S.c~ JJbc~k:

Organic Inorganic

Traffic Report No.

Tag No.

ABNo, :J-9e, ~?-.;J.- 00'13
Date Shipped L{-8-91-
Time Shipped /7-00
Laboratory ARnL
Volume-



·_...._--------_._--- ---------

SAMPLE LOG SHEET
Page 01 __

Case No. _

By _

o Spring
o Lake
o Stream
o Lagoon/Pond
W'"Other~ ... rJ;,<. So; I

~~":> ~<>....O~~,~ C~WQy<... Project Site Number SLt\o\o l L~C) -<~:r:)

<::Y~C-o"'=>oC\ Source Location ~b S\s;--0s \yy\,,~\\

1••\ Halliburton NUS
'.'JCORPORATION

Eroject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

~<N"h. "<'D~\ Sample TIme Color/Description

Depth S~mpled:

CU-\..Q "0~~

Sample Date & TIme:

~~~C\.~ ,?:>';;>S

Sampled By:

~,~1...-<..-- S~:0'v..-o'6-

Signa~:L1..QO
V'lO ~

Type of Sample

~ Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite .::x-~C>J",'C- ~\~-6~1 ",,}~~~~\~
~~ (""L \0 c:'O~f') ~ D,("\,.r-.." ....\r\ ...- t'<VD\

Analysis: Observation/Notes
Q .J

~o ~~~ " 'Z....Q. '6-\ t\~1-:> o..\:> t::i0Z
~\"":;'DC

>( Q\L.- ~o-\L-, \0 c«--~"()V,,~
c:..~

X( <L'J~ / ~ ,-SO -5~<.... 105 bo~k #:./~~ h" /o~~.A.....

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;)"Cf<t ~r;;J.. Dc>4.~

Date Shipped '-f - 8" --91-
TIme Shipped 17-00
Laboratory ARnL
Volume.



SAMPLE LOG SHEET
Page 01 __

Case No. _

By _

o Spring

o Lake

o Stream

o J,agoon/Pond
~OtherS.. !~or-~; I

~~~::::'~b ~~I\»C kSQK. Project Site Number ~~~\.c I C""\O -'dl-:J
e~ ~ ":::> ,'0 Source Location C\~ S"\~ ~~S:\\\

At. Halliburton NUS
'.'JCORPORATION

Eroject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

~C-i"'b-. ~~O~\ Sample TIme Color/Description

Depth Sampled:
<V-\,.p \ 0~'-::>

Sample Date & TIme:

\.--\ - ~ - C\"\ \"\A.DO

Sampled By:

~'-('\(...£./ ~~'G~'~
Signature(s

~ ~-eQl u -,
Type of Sample

~Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay. Dry. Moist. Wet, etc)o Grab - Composite '2> <:"",-:::>or--v" G S\"\...\ -c..~'-') 'N\ 0\~~~ ~
~v.2'L'\0<o~ C""r;:,o~ L-:, ('""~""J)\"";

Analysis: Observation/Notes

~o "'~~\:.) '-~~I.("\~~ o.\oD~
~-......::,oC-

--<.. (Av ~~ o..'\. >::>
~O-ZX-~c.ovn~

C~

'{ L '7)<, } ~ GQ) - s-~~ 10j book #-- I J-;).-~ ~, 10e.-d-fJ~oi\

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;).."1~ ;;'1-')- 00 '-f:3
Date Shipped l{ - 8 -'17-
TIme Shipped 17-00
Laboratory f4--R()L
Volume-



.
SAMPLE LOG SHEET

Case No. _

Page 01 __

By _

o Spring

o Lake

o Stream

o Lagoon/Pond
CYOther..s...rSc.<-~; ,

~~ J"S~~~QSJ \'d.o'--j:>roject Site Number S~\u>\...o I c-,0 - ?,='
()~ Lv S> "\ \ Source Location 0..-.~ ~c.<.~ \ Af"'>6. Ss"\\

• Halliburton NUS
.CORPORATION

2roject Site Name

HNUS Source No.

Sample Method: Composite Sample Data

~~0D-. ~(O~\ Sample TIme Color/Description

Depth Sampled: ,
CU ..... "-e '0~S

Sample Date & Time:

4- "'b- ~.-, \~~a

Sampled By:

~ '- I'/...-(..,- ~~, 0\c.l() C--P'.

Signatur(Sl
.\.1~2

.JJ(frJ'CJ

Type of Sample

~ Concentration

~ Concentration
. Grab Sample Data
o Composite

Color Description: (Sand. Clay. Dry, Moist, Wet. etc)o Grab - Composite
c"J""-'>.; - c>-'c."--"'\ ~,,~ 't:>o::-o,,-:>~~ <o<:::.\s0- IS .I'c-"0 Co"\N'\ / ... '-

Analysis: Observation/Notes
~ J

~ov'Z~~o6 ~I) ~~\2>

~~ '-- \i\ 0zn\ ....... ~ (). <.~~~ r.:>v.r. j
c...~

~ c..'-?"". I ~ G~
- ~<-I oJ b() ill.<. it I J-,)-~ h>r /o~h~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;J-9~ ~7;),,0043
Date Shipped c..{ - 8' -<j+
Time Shipped Jroc>
Laboratory A-Rctli

Volume-



-------- -----

SAMPLE LOG SHEET
;-"-2 __ of __

8J------

Ca3a No.----
~

Bmwn & Root Envimnmenta'

Eroject Site Name !JAS.rRB W. lie;,;..; &.-c.)c-

HNUS Source No. 0.:3 55 I :L

o Spring

o Lake
o Stream
o !,agoorv'Pond
~OtherS....r~c.<...5Q: I

Project Site Number-:-.s.;..-~~"_b__---:---: _

Source Location !J1:1+L S+r-...c..-f Ll?J h II

Sample Method: Composite Sample Data

Sh,,,,\e.H _~kd hchcl.. TJO~ Sample Time Color/Description

Depth Sampled:

D •.., ..."~ ~ b/ .... e:.-~~
Sample Date & Time:

t.J -8 -<;7- 1l.f45
Sampled By:

V'A~e-,t- Shl <..1<0:""
Signatur~

.J

Type of Sample

~ Concentration

~h Concentration
Grab Sample Data

o Composite Color Description: (Sand. Clay, Dry, Moist, Wet, etc)o Grab· Composite
(3~

C>e~;-'- SII+ c.1L.() ......KfJt~~ .... j~-b-
t\'I c.J -t- -+0~

Analysis: Observation/Notes

TCl VOAs - ,.J C> ~ "'" l<..a.J,\~.i d,.b CVL...loa.v~ h:>~~
TClSVOAs
-Tel Pest/PCBs -See..... I~boo.k:. #. I~;}-r h>-.r- /~¥h~
"T~Metals

L::: Cyanide

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;J-Cf9~"=1J.- oo~3
Date Shipped Y-8 -9 =t
Time Shipped 'reO
Laboratory MJ1L
Volume.



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET["'II:] Tetra Tech NUS, Inc.

- -

Project Site Name: NAS Willow Grove Site 3 Sample 10 No.: {J]->5·-/1
Project No.: 845 Sample location: (;,$ - >5 - /7

Sampled By: p lJ ( .: t/\
(Xl Surface Soil C.O.C. No.:
oSubsurface Soil
(] Sediment Type of Sample:
(] Other: (Xl low Concentration
(] QA Sample Type: (] High Concentration

GRAB SAMPLE DATA:

Date: IJ irr c1. Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: dA{)
6-:- .' Sy' C;'.rJ'\ <:...1a.1 et 50; HI 10'\ v I ~tMethod: Disposable Trowel

Monitor Reading (ppm): {} ,$ c,..e V~ c f'
COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)
~.--...~..

Method: "

,.
"

"'"
"

Monitor Readings ". " , -,

(Range in ppm): '.

""-,

, -"""-
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOC 5 Gram Encore Sampler J
SVOC/PestJPCB 8 oz Clear Glass Jar J
TAL Metals/Cyanide 2 oz Clear Glass Jar J

OBSERVATIONS I NOTES: MAP:

I-'IU Headings Above bacKground
"-»~"i..·(i';'----- -

/' r i 'i iI'-J ')" f ( /" . /.. (;;-'i ~ ..- i ~

X
I, i.

~III Material encountered
, S \"t"> ,_ ...

f'./V"1 e ,
i

17 't r:el:1! v':· '
\
I

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: .,9-rJJ vU~
I



-_.__.-._. ----

P f

SOIL &SEDIMENT SAMPLE LOG SHEET["'fI:] Tetra Tech NUS, Inc.

age_o _

Project Site Name: NAS Willow Grove Site 3 Sample ID No.:
DJ}~)1Project No.: 845 Sample Location:

Sampled By: l?LvL·
[Xl Surface Soil C.O.C. No.:
o Subsurface Soil
[J Sediment Type of Sample:
[J Other: [Xl Low Concentration
(J QA Sample Type: (J High Concentration

GRAB SAMPLE O~TA:

Date: I). 1'17Jr;2; Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: f I "I>
Method: Disposable Trowel V ... i. It j rt;wot (' ["I-'(;"t j i U-' t

k..& i:' ~',
Monitor Reading (ppm): Z"
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

----.....
Method: ---...... ....... ._~

- ..... ,

Monitor Readings ~"
....

- .. IY .~(Range in ppm):
1 _

. , -.
-------SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCLVOC 5 Gram Encore Sampler ,/

SVOC/PestiPCB 8 oz Clear Glass Jar j

TAL Metals/Cyanide 2 oz Clear Glass Jar j

OBSERVATIONS I NOTES: MAP:

fJlU Headings Above bacKground --' .._------~
;- i i.~\\ i e.~~~ I~ 1'1r,II Matenal encountered

h~lJ} 'f.-

Circle if Applicable: Signature(s):

MS/MSO Duplicate 10 No.: jhl}/J2L



['"'FI:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NAS Willow Grove Site 3 Sample 10 No.: 0> ._>,$- ,q
Project No.: 845 Sample Location: C;?- Ss·- rq

Sampled By: t> I-J' / GM..
[Xl Surface Soil C.O.C. No.:
[] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAS SAMPLE DATA:

Date: 1.l1,7-!C}7!, Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: I 1~OC
·It

Method: Disposable Trowel 0 l. Bt"C'-"" V1.
(.jo..t~'f .>; iT ; 'We f"

Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

----Method: ~

----Monitor Readings --....yA-
(Range in ppm): ---.... ---- ---- ----SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCLVOC 5 Gram Encore Sampler J

SVOC/PestiPCB 8 oz Clear Glass Jar J
TAL Metals/Cyanide 2 oz Clear Glass Jar J

OBSERVATIONS I NOTES: MAP:

t-'IU Headings Above baCkground

1'10"~

rill Material encountered

t~ V" t'

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: A1i~U



('11:] Tetra Te<h NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NAS Willow Grove Site 3 Sample ID No.: C) . >{- 5 ()
Project No.: 845 Sample Location: °t{s,.:.-.<o

Sampled By: /t.J IrM
[Xl Surface Soil C.O.C. No.:
oSubsurface Soil
oSediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: ',.1.. / I '}- to 'I Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1),/') )~ d' <..It:lr~ .I: iT
Method: Disposable Trowel " [I !?~c",a0- . t-r
Monitor Reading (ppm): I.v •

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.).-----.
Method: ---- -----Monitor Readings ~A-
(Range in ppm): ----....--. ---- ---- -...........
SAMPLE COLLECTlON INFORMATlON:

Analysis Container Requirements Collected Other

TCLVOC 5 Gram Encore Sampler '7,
SVOC/PestiPCB 8 oz Clear Glass Jar I

TAL Metals/Cyanide 2 oz Clear Glass Jar (

OBSERVATlONS I NOTES: MAP:

I-'IU Headings AOOve backgrOUnd
f'1 i)<\. ~

1-111 Material encountered

'"c ~\ e

Circle if Applicable: Signature(s):

~MS/MSD Duplicate ID No.: .' '.K.U



Page of

SOIL &SEDIMENT SAMPLE LOG SHEET['11:] Tetra Tech NUS, Inc.

- -

Project Site Name: NAS Willow Grove Site 3 Sample ID No.: oJ- }' f. .. .l,
Project No.: 845 Sample Location: f,) :: ~ ,~.'>- - -< f

Sampled By: pl/le""-
[Xl Surface Soil C.O.C. No.:
[] Subsurface Soil
o Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: t1..llrlo"l Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: 11 ? l\

Jl' ttMethod: Disposable Trowel o _.{ tI '~VO'-V1 , ~ ()~ ~t
Monitor Reading (ppm): 0
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

"-----
Method: ~

~
Monitor Readings

.........r---.. AI ..A
(Range in ppm): ~

...........
...............

~

------SAMPLE COLLECTION INFORMATION: ........

Analysis Container Requirements Collected Other

TCLVOC 5 Gram Encore Sampler J
SVOC/Pest/PCB 8 oz Clear Glass Jar V
TAL Metals/Cyanide 2 oz Clear Glass Jar J

OBSERVATIONS I NOTES: MAP:

PIU Headings Above baCkgrOUnd

1-111 Material encountered

s: jh<l i( fi ft L " ;;C~ ..... p~ I ~L rtJ l-

I r. cu~ t> vt ; g i4): >-
I r

';"c~tt
I- v~ 'J....... C'""'

Circle if Applicable: Signature(s):

MS/MSD ".DUplicate1D. No.: /) ': b Q J:}j [vlj" --> C ~ ~ (' '- ') C{-
? A



P f

SOIL & SEDIMENT SAMPLE LOG SHEET[''11:] Tetra Tech NUS, Inc.

age 0

Project Site Name: NAS Willow Grove Site 3 Sample 10 No.: o3 ~- .rf- 1 .A
Project No.: 845 Sample Location: Q~-S~'- :< 2

Sampled By: VIJ / CN\.
[Xl Surface Soil C.O.C. No.:

1

[] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: I J.. " 7-1 c 'X Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: J:? ')iJ
t'laiey >~·l.f we+-Method: Disposable Trowel 0-6 If ~V~W '" /

Monitor Reading (ppm): 0
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)--- '"---
Method: ------ '--",---Monitor Readings -- -._Y~

(Range in ppm):
.1---...____

--_. '----- ....~~...

.~

---
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCLVOC 5 Gram Encore Sampler q
SVOC/Pest/PCB 8 oz Clear Glass Jar >
TAL Metals/Cyanide 2 oz Clear Glass Jar

OBSERVATIONS I NOTES: MAP:

I-'IU Headings Above bacKground

f\\c",!

1-111 Material encountered

N·L<!

Circle if~able: Signature(s):

(MS/M~ Duplicate 10 No.: ~"JL{JLL-



["'FI:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NAS Willow Grove Site 3 Sample 10 No.: 03 -JS- 23
Project No.: 845 Sample location: 0,/ - fJ - -?s

Sampled By: p'vJ!'N\
[Xl Surface Soil C.O.C. No.:
oSubsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: /tll':J-.I,.• .., Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: i Sl 0

0-6 {( gvO-., ~tlH Jew-J v! f
Method: Disposable Trowel
Monitor Reading (ppm): D
COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

I'--
Method: ---- ............... 1'-..

Monitor Readings ----zy /A
(Range in ppm): ~- ---- ---- -..........
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOC 5 Gram Encore Sampler 3
SVOC/PestiPCB 8 oz Clear Glass Jar j

TAL Metals/Cyanide 2 oz Clear Glass Jar I

OBSERVATIONS I NOTES: MAP:

I-'IU Headings Above baCkgroUnd

rill Material encountered

~~"f I.? E.:;, If Lt .-tJ (\,of) .. _,·t~i " 50-..1t~ a ·t

;; (''-~

Circle if Applicable: Slgnature(s):

MS/MSD Duplicate 10 No.: ~1.( Jv£-/!>--



P f

SOIL & SEDIMENT SAMPLE LOG SHEET[11:) Tetra Tech NUS, Inc.

age 0

Project Site Name: NAS Willow Grove Site 3 Sample 10 No.: b"$'- .JS·- :('/
Project No.: 845 Sample Location: os. -5.:; ··21{

Sampled By: p.../i( M
[Xl Surface Soil C.O.C. No.:
oSubsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: 1>"/' 7f v i Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: j 'T?) C - 6 c.
t; ,1ft $&l .....~ \Ne·t

Method: Disposable Trowel j:za ~-" ....... 0'\ ,
Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

~
Method: ~

----Monitor Readings ~ A.IIJ.
(Range in ppm): '1Q

.....................

...............
'-...

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCLVOC 5 Gram Encore Sampler 1,
SVOC/PestJPCB 8 oz Clear Glass Jar J
TAL Metals/Cvanide 2 oz Clear Glass Jar A

OBSERVATIONS I NOTES: MAP:

tJlU Headings Above background ': t-Jv " t

rill Matenal encountered: t-Jo" e

5 C.l~lt {" Hi..f-&l tv- (h.. N L~\J cf'

y ......... \ t.

Circle If Applicable: .- Signature(s):

MS/MSD ~~NO.: •. IS~> Jyj}' il03- >~- >1) ; V ;.....



(11:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NAS Willow Grove Site 3 Sample ID No.: (/3- 55-- ).f
Project No.: 845 Sample Location: 0::··->5 .. 1'>

Sampled By: l)\J/c.-M
[Xl Surface Soil C.O.C. No.:
oSubsurface Soil
oSediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 1J... " 1-1 of[ Depth Color Descriotion (Sand, Silt, Clav, Moisture, etc.)

Time: i~CO
0-- r; tIMethod: Disposable Trowel 1>.~0·... " >" l+-y eJ(J.7/ rn (;. >'1

Monitor Reading (ppm): ()

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clav, Moisture, etc.)

-........... -. ' ..
Method: ~~--~----~-.

'~~'--'" • I

Monitor Readings ..--....t..:t / .LL
(Range in ppm):

,
r--.l.~ ------

~ ..
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCLVOC 5 Gram Encore Sampler J
SVOC/PestiPCB 8 oz Clear Glass Jar I
TAL Metals/Cyanide 2 oz Clear Glass Jar I

OBSERVATIONS I NOTES: MAP:

fJlU Headings Above baCkground

f'{o_t

~III Matenal encountered
• D!'J c" .

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: f9J.f }i/li



(11:] Tetra Tech NUS, Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample 10 No.: o3-S$·----)l
Project No.: 112GOO845 Sample Location: ()]-ss:-~,

Sampled By: pv)eN'
.f-Surface Soil C.O.C. No.:
oSubsurface Soil
[Xl Sediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: P./lfl C'X Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: illJ D • It
Method: 0;" ;. IU.. i, t --l".",t} O-b Vi-; Y.... o-t· 5 Ct '1c1.1 5.;/+. /'IIo;s:+
Monitor Reading (ppm): ()

{

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)----Method: ~

~
Monitor Readings ~
(Range in ppm): ---.. ---- ~

~
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

VOC 5 Gram Encore Samplers ~
SVOC/PestlPCB 8 oz Clear Glass Widemouth I
TAL Metal /Cvanide 2 oz Clear Glass Widemouth J

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: JJ)yLL-



["'FI::] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample ID No.: C3-Je!- ~-::;..
Project No.: 112G00845 Sample Location: OJ - SJ- 21:

Sampled By: DIN (0,(\
~urfaceSoil C.O.C. No.:
[] Subsurface Soil
[Xl Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: i'1.//7).lc"K Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: iLfJS'" Ci&-t e1. P it, : e~e jc.-..A,
Method: .7.', ,~( JIn, .f I {U ~~. Bfe ...... v10- >e~~ ~'J (f;" j "VI ~, :- 'r
Monitor Reading (ppm): ()
COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

-----
Method:

-.--....
' ......~~--._'" .

"""'-.
-""

" NMonitor Readings -........-...... /
~

(Range in ppm): 7'----4:t -----.
~

..........

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

voe 5 Gram Encore Samplers J
SVOC/PestiPCB 8 oz Clear Glass Widemouth i
TAL Metal/Cyanide 2 oz Clear Glass Widemouth I

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: MlvU



["II::) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

t'

Project Site Name: NASJRB Willow Grove Sample 10 No.: 6? '-- ;;s·- 28
Project No.: 112G00845 Sample Location: ("", >- £S" - d)?

Sampled By: i)~..r i ('M

oSuriace Soil C.O.C. No.:
l

oSubsuriace Soil
[Xl Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: IJJ,}Ie'X Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 'l.I~n 0'- 6' I( C(~t':i $; if- ("V-f!rMethod: (J; I' lJ t <, .f"" -/l ~"'O .... >\
Monitor Reading (ppm): " S. c ...... (' ~·"t~ij

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

------- -'"Method: ---"""
----- '--..., "-

Monitor R~dings ~'-~--H /1
(Range in ppm):

",.~

...........-.--.
~

..........---

'----SAMPLE COLLECTION INFORMATION:

Analvsls Container Requirements Collected Other

VOC 5 Gram Encore Samplers ;J
SVOC/PestiPCB 8 oz Clear Glass Widemouth J
TAL Metal/Cyanide 2 oz Clear Glass Widemouth i

OBSERVATIONS I NOTES: MAP:

JJi .'-
',/{~[ ~.eJ

iff-fA

_.. -~_. ---
L7. ,.. f r~, tc "')

- ,- .' .__.~ ..-' ..~-.----'------- .. _.._- --- _. -- ---_....--~---

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: ffJivU



['"FI:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample 10 No.: QJ S 5- 5 I
Project No.: 02014 Sample Location: ;. f .> \

Sampled By: Q, W')u.. /t",
[X] Surface Soil C.O.C. No.:
[] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: )l U~ / OC1 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: (JC! () C-
O-i,,>1

CL..Ayey >~t.T J >cl/Vlf 9Jq~.J

Method: hoil ,,,..j a V<:# f?y l? ro 'v.tlll F V "lj'r1"1t ...·h; M e.:l=j-r

Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

r----
Method: ~

--........
Monitor Readings --........
(Range in ppm): ----....

-..........
--........

--........
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

VOC 3 x 5 g Encore .J
SVOC/PestlPCB 1 x 8 oz. jar V

Metals/CN 1 x 4 oz. jar vi'

OBSERVATIONS 1NOTES: MAP:

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: J)~k/£4



[1=1::] Tetra Tech NUS,lnc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample 10 No.: 03553:<
Project No.: 02014 Sample Location: Sf {;?

Sampled By: I?'~
[Xl Surface Soil C.O.C. No.:
oSubsurface Soil
oSediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: ~/~s-I Odl( Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: nCf>D
Method: hCll",J otv."er.. I

[? y"o wf.'\ ciAYt=-Y S-;I:"r; MOI:.t0 - 1.7>
Monitor Reading (ppm): .sOWle q)a<:"f rod.. Cr-a~>'V'f..."ff.debvlj;

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

1"-
Method: .... -........

~
Monitor Readings ............. ......
(Range in ppm): --.........

.............. .....
...............
~

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

vac 3 x 5 g Encore

SVaC/Pest/PCB 1 x 8 oz. jar

Metals/CN 1 x 4 oz. jar

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~Jv~



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET["11:] Tetra Tech NUS, Inc.

- -

Project Site Name: Willow Grove Site 3 Sample ID No.: 03S~ 33
Project No.: 02014 Sample Location: Sf J>

Sampled By: 17M
[X] Surface Soil C.O.C. No.:
[] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
oQA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: "g !;H,}c; q Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: I 6 ;{ 0
Method: hCllll1 OHf9 h- 0-:< I fh·o \,IVY> 5r../--T, 50wdJ c.IAY J MOI~+

Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

-----Method: ~ ---r-.
Monitor Readings ~
(Range in ppm): --t--

~
~
~

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

VOC 3 x 5 g Encore .../
SVOC/PestiPCB 1 x 8 oz. jar ,/

Metals/CN 1 x 4 oz. jar V

OBSERVATIONS / NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: MvU



("11:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample ID No.: O? SS "5 i
Project No.: 02014 Sample Location: 55 J' j

Sampled By: p!wk,J~

[Xl Surface Soil C.O.C. No.:
oSubsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: ""f~6io~ Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: 1>00 g fL O'v<FVl (. LAYe:v' S,J: i- T ; Me; > t-
Method: Lr~ ..J nvae..... (j-;<' >o,·Y)f! S!tN"P
Monitor Reading (ppm :

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

r----
Method: r--.- ----Monitor Readings ----(Range in ppm): --""'- r--.-

~
...............

SAMPLE COLLECnON INFORMAnON:

Analysis Container Requirements Collected Other

VOC 3 x 5 g Encore v
SVOC/PestJPCB 1 x 8 oz. jar .,/

Metals/CN 1 x 4 oz. jar ,/

,

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: ffJvLL



(Th] Tetra Tech NUS. Inc.

~--~~.._.~~~~~~.~ ------------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample 10 No.: o iSS J 5"
Project No.: 02014 Sample Location: 55 ;>S

Sampled By: D, V\/hc.. i f.,
[X] Surface Soil C.O.C. No.:
oSubsurface Soil
oSediment Type of Sample:
oOther: [X] Low Concentration
oQA Sample Type: o High Concentration

GRAS SAMPLE DATA:

Date: ~{?(/()q Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: f "74 t')
t>~O\Jh 0. .. ,1 Ci-AyeY S:j:l-T ..--,'-th. \oJire

Method: ~e\ \,fA t".A v ~1 (j...- ;;(1 p:lt<es
l

'}i",s;s {.(l.t3 .... e"tJ I c; .... J{!r .. ;
Monitor Reading (ppm):

0---- G ,<A,!
Mo:F5T

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.)---I--.

Method: ---- r--
Monitor Readings -----(Range in ppm): ~

~
~ ---SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Col/ected Other

vac 3 x 5 g Encore

SVaC/Pest/PCB 1 x 8 oz. jar

Metals/CN 1 x 4 oz. jar

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD I~plicate 10 N9
f}Jv~

O:?5St.t4 (,1J»



("11:] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample 10 No.: 0:> 55 36
Project No.: 02014 Sample Location: 55 >6

Sampled By: PvJ
[Xl Surface Soil C.O.C. No.:
oSubsurface Soil
D Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: ~i;«/Cq Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: j tJ 10 0-.:<1
Method: f? yo \,A/'Y\

s;;t-" StJ Me c£4 '( / ;,At;;.> t-
Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

r--...
Method: r---- ----Monitor Readings ----(Range in ppm): ----- -----~

~
SAMPLE COLLEC110N INFORMA110N:

Analysis Container Requirements Collected Other

vac 3 x 5 g Encore j

SVaC/PestlPCB 1 x 8 oz. jar ./

Metals/CN 1 x 4 oz. jar ../

OBSERVA110NS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: M)J~



("11::) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample ID No.: 03555·7-
Project No.: 02014 Sample Location: S"5 57-

Sampled By: '\?w
[X] Surface Soil C.O.C. No.:
[] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 7/2hlOQ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1/ y~
:iIi.TY 5AI'/D,>c""t' cLAY//v,,,iSt'"Method: haj,tJ ctVqe~ O-;z , ~ t"V W"h

Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)----Method: ----- :----
Monitor Readings -----(Range in ppm): ----- ----- ----- ---..
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

vac 3 x 5 9 Encore j

SVaC/PestiPCB 1 x 8 oz. jar .../
Metals/CN 1 x 4 oz. jar V'

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: f)J)vU



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET["11:) Tetra Tech NUS, Inc.

- -

Project Site Name: Willow Grove Site 3 Sample 10 No.: QY553F
Project No.: 02014 Sample Location: 55 Jg

Sampled By: pW'
[Xl Surface Soil C.O.C. No.:
[] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: .i' J2 t 10 q Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: IDS;-O >0 ~Vl t
Method: ha\,(cA ~u('JPr 0 - ;< ; [?·v ~ '.lVV\

C L /tYEY >1=1.'1 >ANP

Monitor Reading (ppm): ti\O~$t-

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

~
Method: r--- ----Monitor Readings -----(Range in ppm): ---- ----- ---- -----SAMPLE COLLEC110N INFORMA110N:

Analysis Container Requirements Collected Other

VOC 3 x 5 g Encore q

SVOC/Pest/PCB 1 x 8 oz. jar '3
Metals/CN 1 x 4 oz. jar "3

OBSERVA110NS I NOTES: MAP:

Circle if Applicable: Signature(s):

M"§iMSD~ Duplicate 10 No.: f)J)~M--'--.-.,---"'-----".



['11:] TelraTech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample 10 No.: 0:1>S ><:1
Project No.: 02014 Sample Location: 55 J<J

Sampled By: pW
[Xl Surface Soil C.O.C. No.:
[] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: '?/')./Oq Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: /0 S- ~ (!LA'fEY S:r:t..T J tl'l D /' 51'
Method: ~<"A ... j a Va b- o - :< I 13 Y (J ""VI
Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

~
Method: r---.......

~
Monitor Readings .....................

(Range in ppm): ~
.............. ........

...............
...............

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

VOC 3 x 5 g Encore V
SVOC/PestiPCB 1 x 8 oz. jar ./

Metals/CN 1 x 4 oz. jar ./

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: fkJJvLL



[1\:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample 10 No.: Q?,SSL{O
Project No.: 02014 Sample Location: .55 Lfo

Sampled By: pw
[Xl Surface Soil C.O.C. No.:
[] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: "l1J..~ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: IL/;{O 5M·nd S17I-\ I MD.:rST
Method: L1ol1J o...vo(?1" 0 _;{ I t>vo ......iVa
Monitor Reading (ppm): "

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)----Method: -----..
----Monitor Readings r---

(Range in ppm): ---- ~
""-- ----SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

VOC 3 x 5 g Encore J
SVOC/PestlPCB 1 x 8 oz. jar J

Metals/CN 1 x 4 oz. jar ./

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Slgnature(s):

MS/MSD Duplicate 10 No.: J)Jwl4.



['"FI::) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample ID No.: o>5.)~i..f-1
Project No.: 02014 Sample Location: S S if I

Sampled By: \?' \rJ 1,\(:-\ 8h

[X] Surface Soil C.O.C. No.:
oSubsurface Soil
oSediment Type of Sample:
oOther: [X] Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: 7\/;<':>/oq Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: I :? f ()

Method: ~ t'.") CJ,..vq e.v () ~;:«( .!?VC,,"VI'1 C L-AYj::Y 5'J: 1" I M Or ST

Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

------Method: ---- ~
Monitor Readings ~
(Range in ppm): ~

........
.............

-..............
~

SAMPLE COLLECTlON INFORMATlON:

Analysis Container Requirements Collected Other

vac 3 x 5 g Encore J

SVaC/PestiPCB 1 x 8 oz. jar J

Metals/CN 1 x 4 oz, jar ,/

OBSERVATlONS / NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD ~UPTlcateIDN~ ;7cJ)iJil
t'-- 03 55 Lf ~



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET('1\;] Tetra Tech NUS,lnc.

- -

Project Site Name: Willow Grove Site 3 Sample ID No.: O15SLf2
Project No.: 02014 Sample Location: .55lf;(

Sampled By: p,~lfM

[Xl Surface Soil C.O.C. No.:
oSubsurface Soil
oSediment Type of Sample:
oOther: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: tf/z'Sloq Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: lYle
Method: ~01vtd OVq Pr I ~ y-o v\'\- C LA-YZ;:Y 5;]:" /...T I MO~ST

Monitor Reading (ppm):
O~"2

COMPOSITESAMPLEDATk

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)----Method: ----- --..........
Monitor Readings ~
(Range in ppm): ~

~

----- -----.
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

vac 3 x 5 9 Encore .J
SVaC/PestiPCB 1 x 8 oz. jar V

Metals/CN 1 x 4 oz. jar vi'

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MSIMSD Duplicate ID No.: ;&..JJIJil



------------------~------_........

SUBSURFACE SOIL SAMPLES



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~
Srown & Root Environmental

Project Site Name NAs~RB w.UcU) 6\"o"c

Source Number 035(30/ - O;;2.olj

o Surface Soilrn--- Subsurface Soil
o Sedimento Lagoon/Pondo Other _

Project Site Number 5_4..;"",;.b_b _

Source Location JJ,-itL 5t~.c-t L~ p;t/

Sample Method: 3 ;..~ SP,~ t sp~ tl ...J... Composite Sample Data

Sh." I,ss sf-cc..l Tn:-..J Sample TIme Color and Description
Depth Sampled:

..J..o Lt. 0 P-t-~.o P+-
Sample Date & Time:
5-~7~9~

Sampled by:

lObi'-'\. lE>v/\s bu r-y
Signature(s):

i~ ~l-'}3Jjm
Sample Type f

~w Concentration
o High Concentration

~b .
Sample Data

omposite Color Descnction: (Sand. Clay. Dry, Moist Wet etc.)
n Grab - Composite

y~ ./o"U BID....,., SMc!y cf~y (dd ",,-pjAnalys. Preservative:
[!: tCL VOAa dartc, 4°C Observation/Notes
... TCLSVOAa dartc. 4°C

M} ~J..-'i... TCl. Pest/PCBs dartc,4°C Se.e JG~ bo~" fbrlec~fi&4
... TALMetati 4.OC

- Cyanide 40C

/JD th;vt ~,~

..

o Duplicate sample taken



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~
lrown & Root Environmental

Project Site Name tJAS~R8 WI "c~ GloVe...

Source Number 035801 - 0<008'

61........-- Surface Soil
L!:r Subsurface Soil
o Sedimento Lagoon/Pondo Other _

Project Site Number ......::5~'1..:...:b;..;:b:;.-. _

Source Location fJ j 'fJL..SIrc.ck~dBiI

Sample Method: J;;'~ SP;~ t-Sp~ tl ...J.,. Composite Samcle Data

Sh.£ "" I'is .5/-«&.1 TTt>.-...J Sample TIme Color and Description

Depth Sam,led: Ii-
g.O Pl .. ·0 -h:>

Sample Date & TIme:
5-J.-7 ~97 J530

Sampled by:

10 b;-,\ l~u"'s b0 r-y
Signature(s):.

1?tvr1J> J;;~$/)1
Somple TypeI

~w Concentrationo High Concentration

~b
Sample Data

omposite Color Descnction: (Sand. Clav. Dry. Moist Wet. etc.) I
n Grab - Comcosite

8('l>-'V/\-- ~.Lt c::::j.~y Cd~~ IAnalysis Preservative:
2 TClVON darX.4°C Observation/Notes... TClSVON darX.4°C

MJifJ.-9... TCl Pest/PCBs darX.4"C S~e I~~ boe-Ie. ~lec..aH~",
... TALMetaii 4-C

... Cyanide 4-C

t-)~ ~t.-l ~dl>y

,

o Duplicate sample taken

;



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~
Srown & Root Environmental

Project Site Name tJAs~R8 w:''c~ Gr-ove.-

Source Number a?>Sl3o' - 14/0

~oo
o

Surface Soil
Subsurface Soil
Sediment
Lagoon/Pond
Other _

Project Site Number --.;;5;..4-=-=b;..;h~ _

Source Location lJ;fu~ ~t~e.+ L~J ~'('

Sample Method: J;';~ Sp,~t Sp~ ....J.. Comoosite Samole Data

st., ""ll sl-cc-I TIr>.-..J Sample TIme Color and DescnDtion
Depth Sampled:

I to. 0 Pi-14. D H.. -h.
Sample Date &TIme:

IS.SF'S-)-7~C(~

Sampled by:

10 b;"" l€Jv/\s bv r-y

Signaru;Jx~ ~.
~-v/SamPIO?~w Concentrationo High Concentration

~b
Samp'e Data

omposite Color Descnotion: (Sand. Clav. Dry, Moist. Wet. etc.)

n Grab - Comoosite
~ D. S2"".J y Cf~y {.N''''~ 0Analysis Preservative: d/o-u ..;.-..-.~

U TClVOM dartt.4°C Observation/Notes
TClSVOM dartt.4°C

M...
5c.e J&~ bo~" ~ lec.~H¢>",... TCl Pest/PCBs darK, 4°C J ~:>-1

TALMetala <4-OC...... Cyanide 40C

1'Jt>/fNvf ~t~

o Duplicate sample taken

.. _.. - .._..



(Th) Tetra Tech NUS, Inc.

----------- --------------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: o 3 TP()5 - {).>a5 -01
Project No.: 2192 Sample Location: Q :;rpos--

Sampled By: ow
[] Surface Soil C.O.C. No.:
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 4/30/0 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: f Z 15 ,3/<:< L k t3r-t:,,'1w ..? 5i 11-'1 s'a/ld/5u/;;Jd'1 s/Ir-
/ r (.; :; f'" While... t h b/c.:::.d ,...., u f-~.' loa [ c; CJ /,1'0<:1c.:dMethod: V/:,;p().5;".bIr. r..c)<,v.::.( 5- r-GJ 6

LlqUl- 8/c/e:-
Monitor Reading (ppm): 0·0 Nl.f-&-<I rJ"C/7/J.-7t'--?J-'r "'7''''''<=:7 U/7c:/o.5,4

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

-

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler .3
TCl SVOC. Pest/PCB 4 oz. jar f

TAL metals. cyanide 4 oz. jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

tJt=,"
~

I t'5-'&

._ C'Jrp OS'·o5-,'t.; -Ul

<:"- '!>
I 0 ~

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: f}UMvI11~d



·. ----------------------_.._------------------------------

(11:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: (] 3 rpos·--· u'110"O~

Project No.: 2192 Sample Location: Q 3 cpo $-

Sampled By: QW
[] Surface Soil C.O.C. No.:
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: #/3"0/07 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: / S 15-
..$i /1'1 S"a--7d /-U, I"t--, .s-<'_f?? cc- Gr.~(./,: I

0
/ I)ark:.Method: D'.<;O<>5ub/L r,ouh.1 - I {)

Cl/Jd (rlt:/~.$- r--->a /' rh'r~/!;
I3,OiA/-?

5-0/>7c:.
Monitor Reading (ppm): ('), b

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Anaiysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler b
TCl SVOC, Pest/PCB 4 oz. jar i.-
TAL metals, cyanide 4 oz. jar Z.
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

f\)P
----

I' CIq./()

-Ie, 03 pes - ()Cj(O-(

• S / >-

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.: 0.3 '-":>05-' O,D2- '0"3 f)~JtvJ.k.
45~/7'4Cd ltAfL 15"30



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET["FI::) Tetra Tech NUS, Inc.

- -

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: Q3tpo6 "O:::OL(-()i

Project No.: 2192 Sample Location: cJ ,; reOb
Sampled By: Du..J

DSurface Soil C.O.C. No.:
[X] Subsurface Soil
[] Sediment Type of Sample:
DOther: [X] Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: .S~/I/07 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 0'1 L S-
Si/I-y .o;·?.(.-7d l-<-' I f- £, f-·v·4L.~/ J3 r <.Ji{..J /IMethod: 0,.; ·>£1.<,"h/... J.rOvJ<!./ 3 • £../

Monitor Reading (ppm): Jr.;"()
LI/A f /"fOIS I

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler t.
TCL SVOC. PesVPCB 4 oz. jar l-

TAL metals, cyanide 4 oz. jar z....
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

( MS/MSD) Duplicate 10 No.: 8·JfvkL



[Th) Tetra Tech NUS,lnc.

· _----_ _-----------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: OJ rpo b ·-<J7oQ -62
Project No.: 2192 Sample Location: 0,3 ,-pcb

Sampled By: Oi..U
[] Surface Soil C.O.C. No.:
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: I C) i-/ .",,- 131'"0,-<-1 ~ $;/r'/ 5u/Jd c o/,~cc:/cd F"rC fed,,- '/
Method: D I'> I?O ::/ci h/~ [;C'-'-' 7 - 'I? r·C'

6-1ci 5·.5 ,::::, 4 f'...-,.c·/? /-5; <-<-I. rc.. Ci -? c./

Monitor Reading (ppm): /.... ("I" r 8il/c- r.::-./",,6/<:.>

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler ;;
TCl SVOC, PesVPCB 4 oz. jar I

TAL metals, cyanide 4 oz. jar I

Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

S

l 1-i"
7-;j

j 7 • M! ">CPt6 ·o7cG'·oZ

Circle jf Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
fr~/;/U



["11:) Tetra Tech NUS, Inc.

._- _--- ----------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: Q3TPt26 -080"1-03
Project No.: 2192 Sample Location: 03 r'pob

Sampled By: DuJ
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: S' J1107 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: I / /,) {( v,;; t"v !lrt-H .v ? .54/7C/"7 S',- / I, :>, /-1- 7 5'-'<,-7d.r
Method: n, " ,>/)rahl, Tr/}d, '.f 9-oC/ Cl-7d <:flu ~5 ,=,.- [I ~ ,.YY7I"- r1 f- ..5 , ,_~ ,-. f· d.... I

Monitor Reading (ppm): 0,0 Cr ,'" "1 ?t...-?c/ c..~, oar,...t·",1 ,....-7<'-> ft" .., ,'?< /

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler 3
TCl SVOC, Pest/PCB 4 oz. jar I

TAL metals, cyanide 4 oz. jar I
Dioxin (SW846 8290) 4 oz. jar ~

OBSERVATIONS I NOTES: MAP:

OU{-:> If eeL re- u. .., d t"f 5 1/-7S ,(j L-e./ C r~ L.

L.ot/ct:". feel ;:- C/;- ()rc;)(I'O Co{. l- I- t, ' .f

Lo,-c<.f/t//1 .5I Ig~, ~
~?<8 03 II" 6 -Oi?09 '03

Circle If Applicable: Signature(s):

(MS/MSDo Duplicate 10 No.: 03 rpoG:> -vioL· 0 S-

ffJtvLL....
A5.s", "T/1cd I, 0"1---7 Co - /4'0 0



· ..._---_.._...._---------------

Page of

SOIL &SEDIMENT SAMPLE LOG SHEET(Th) Tetra Tech NUS, Inc.

- -

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: 03 rp06 -0';'01-04"
Project No.: 2192 Sample Location: CJ 3TPok

Sampled By: Ow
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: :')'/1/07 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: i330 ,-:( U6t-.,. q /"0-1 S. I f'~f 5a'-7d j L {"?L/~·/.sJ ."--iL l,,~ f

Method: Of ,>,.?CJsa.hl.t:., 7/{A(; ,I G·- 7 / /3 .~ (> , [j /'? F ...'47 ....".E,...,f~ c't-7d q Ius $C

Monitor Reading (ppm): 0 1 0 ~ yo a £ ~/.-? F- <'"

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler 3

TCl SVOC, Pest/PCB 4 oz. jar I

TAL metals, cyanide 4 oz. jar (

Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

S
[6-7

3&
,-

~@ 03f p.o6 -06 07 -(..l<f

Circle jf Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
fJ~wJ~



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET['11:] Telra Tech NUS, Inc.

- -

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: f'H T,.)L 7 -CSe--'{ 0/

Project No.: 2192 Sample Location: o~ [Pt 7
Sampled By: piloSurface Soil C.O.C. No.:

[Xl Subsurface Soil
oSediment Type of Sample:
oOther: [X] Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: , I l I .., Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: (; , /"I '). c: /" "leo..., 5, I r t(. , I ~.. SC ""<-
Method: D.,,: .",," ./", T", 'f I 3 - '-/ .. /3 o v"?

... u/7e/
Monitor Reading (ppm): c".. C

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range In ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collectect Other

TCl VOA 3 x Encore sampler ~

TCl SVOC, PesVPCB 4 oz. jar I

TAL metals, cyanide 4 oz. jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

'V •- ,1}"" .
,~ j

''CY OJ 'r s'c., C I

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.: ;CJ; vU



["II:] Tetra Tech NUS, Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

. Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: o· rPrJ7 6, ,} -; -0 L.

Project No.: 2192 Sample Location: , ~ ,(~( 7
Sampled By:

( " < " I .,,. V..- 0-

n Surface Soil C.O.C. No.:
)

[Xl SUbsurface Soil
oSediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: If:" / 1.. / (.) 7 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: /' £~ ~ ~ oS e:- ~.r/ -r $-, J;- S,//'y Su ,,/

Method: 0, '" J>O r£",... , Z - ~
.- t.~ , ,>, /)

~_I~ .(W II t, I. ,.... r

Monitor Reading (ppm): (' ~

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler '?

TCl SVQC. PesVPCB 4 oz. jar ,
TAL metals. cyanide 4 oz. Jar I

Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS / NOTES: MAP:

JJ
St.L- r -L.

(; r"CJ~. e-.),.~ od:::
n!,

~

Circle If Applicable: - Signature(s):

MS/MSD Duplicate 10 No.: J;c lIw4



(1\:J Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Wlilow Grove Site 3 Test Pits Sample 10 No.: .J;,> IP.. ., r'J'-Ic- - I
Project No.: 2192 Sample Location: .; r ( L'hr'

Sampled By: f) u}

oSurface Soil C.O.C. No.:
[X] Subsurface Soil
oSediment Type of Sample:
o Other: [X] Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: n I, J, / ( } Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: I I ~~ ? /7 .7, I r . , I , C-I ..
Method: , A. 1.1, r;-~..n I '"I $- 6" , v"7 t 0 t .,/-.. , .... ,.., ,£ r I ,::>'C'C:

Monitor Reading (ppm): (j v (... " i!~ 'f (~ -,~I Lor ,1 £' ( ".r/ .., ~ < /. ~ I

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TClVOA 3 x Encore sampler .;
TCl SVQC. PesVPCB 4 oz. jar I

TAL metals, cyanide 4 oz. jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

.- J --
..,.~

(, ,
Dlrl or- '-loS I

Circle jf Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
f};~/./kL



[1\:) Tetra Tech NUS, Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: CJ 3 ,PO? -(J 3 0 '-t -'CJ7

Project No.: 2192 Sample Location: O3rpt'?
Sampled By: I){<j

[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
oSediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: .• / 7_ I /') ? Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1 Z- S" c.> s·t// y 5"'".....'7 d
Method: tJ ,5-"0.5.. hi, rY'C"<-'L (

''-lo, .5 I'
3 - L(

I /3 y ," cV ./)

Monitor Reading (ppm): r'J,v

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler :5
TCl SVOC, Pest/PCB 4 oz. jar I

TAL metals, cyanide 4 oz. jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP: .

NiN. 1 ,~3 '-f •

03rpO~'~<i4 . .~. l
ul.. 1]' I

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
f}~vU



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET(""FI::] Tetra Tech NUS, Inc.

-

Project Site Name: Willow Grove Site 3 Tesl Pits Sample 10 No.: t2 i I-P~f? -c U'J~ 6~

Project No.: 2192 Sample Location: o :rrpo,»
Sampled By: Qu.}

oSurface Soil C.O.C. No.:
[Xl Subsurface Soil
oSediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Dale: -;-/2/07 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: I ! ) L r -7 5,11" S" 7"-/ c. J-I"" /, .:1 A?, I" ,.. I
,/

Method: D <l: )~, 1.1, T. /la' I 1. - '3 ,. <- '1'4 ~ S , • I. / "..-,/ oS .. ( '''''' /r. f
Monitor Reading (ppm): ~, 0 13'4 ~ Ie I~' "''' e :.
COMPOSITE SAMPLE DATA:

Dale: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCL VOA 3 x Encore sampler 3
TCL SVOC. PesVPCB 4 oz. jar I

TAL melals, cyanide 4 oz. jar I

Dioxin (SW846 8290) 4oz·lar

OBSERVATIONS I NOTES: MAP:

-,

1~
,,

s
oJ •

(}:J r ':JI~~ Ol.-
~ "----

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

2:t~-J t./.



[11:J Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page 01

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: t"<: IPI')~ -05t::6 01

Project No.: 2192 Sample Location: /l :;orp,&,

Sampled By: J)W)

oSurface Soil C.O.C. No.:
[X] Subsurface Soil
o Sediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: .;-/ ~ /0 7 Depth Color Description (Sand Silt, Clay, Moisture, etc.)

Time: ~:> .;' l. ~,)
I rh,

/3/0 'U"'? 5 ~,,/7.d <-f CI r, ~/ .5~ ~

Method: O.,SpP.$btl, T/I,.t't! 5 G
Monitor Reading (ppm): S, // ,.,r?i"/ ~ /

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler ~

TCl SVOC. Pest/PCB 4 oz. Jar ,
TAL metals. cyanide 4 oz. Jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

-- 1 ' .S b

, I
,,$ O3r,'O< -01-t:)50

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
~.Jj 4,..



[Th] Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: O.? rpo'i- 05-06- pZ-
Project No.: 2192 Sample Location: <2 :; /P07

Sampled By: ow
[] Surface Soil C.O.C. No.:
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: c> S-/tJ3 /0'7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: .0 R.C;O 5, I 1-'( S'Ci /"7c/ .s 4' .-7c/-,B.' </ c-{./ /7
··f- c."

Method: J) 1.5//&'5 ~bfc (i-oeo. <.:'- {;J - c.lv,-?
Monitor Reading (ppm): 0,0

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COllECTION INFORMATION: ..... '.

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler 3
TCl SVOC. Pest/PCB 4 oz. jar i

TAL metals. cyanide 4 oz. jar •
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP: '., '.

- t'5,£/

03 (PIj'i '0';506 -()l..~E: 15- ,-,

Circle if Applicable: Signature(s):

MSJMSD Duplicate ID No.:
Wc~~



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET[1\;] Tetra Tech NUS, Inc.

- -

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: a rrp/() .- (}¥tJS·61
Project No.: 2192 Sample Location: tJ3CPtO

Sampled By: Qwo Surface Soil C.O.C. No.:
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: S-/ '3/07 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: I '-f (;> 5·'
~a/}d

Method:Or . / I.- "(/L ( if - 5· f3 r cJev/} Stlf'-{ IA./ ( /-. 1'7 :5 00 0"7-7 G

Monitor Reading (ppm): 0'0
Lie.. .,

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION: , ,

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler :5
TCl SVOC, Pest/PCB 4 oz. jar I

TAL metals, cyanide 4 oz. jar (

Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP; '.' .,: .... '.,... :

W

1; ~~/· ~ , r
.~ 03 '1/0 -O'10!YOI

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
f}~flvivL



["11:) Tet'a Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: 11 ~ TPI(.. b1L:'4 -bl-
Project No.: 2192 Sample Location: :) ': r,:> It-'

Sampled By: OtUoSurface Soil C.O.C. No.:
[Xl Subsurface Soil
oSediment Type of Sample:
oOther: [X] Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: '5-/3/07 Depth Color Description (Sand, Slit, Clay Moisture, etc.)

Time: 1"(30

Method: o,~v, $/".t./LC. r,.~ .... I
,

13. s, I 1-,-, .5 '~/7"'/ ,-.70'5 !
.3 '-I t..U'''''

Monitor Reading (ppm): 0 C
COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt. Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLEC1l0N INFORMA1l0N:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler ~

TCl SVOC. PesVPCB 4 oz. jar I

TAL metals. cyanide 4 oz. jar J

Dioxin (SW846 8290) 4 oz. jar

OBSERVA1l0NS 1NOTES: MAP:

- t.,; 'I'

~-~ Jli4-ol.
I -S'

() fPI

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: f;.J11v.L-L



(11:) Tetra Tech NUS, Inc, SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: .:JJ TP(/ - 03lJ~ -Of
Project No.: 2192 Sample Location: tJ~iPil

Sampled By: c'-'"oSurface Soil C.O.C. No.:
[Xl Subsurface Soil
oSediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: () .;-/..: ..,/ /£ 7 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: , I S ,. -
Method: OJ h.-...~k/, r,. 41.',d

,
13 " .. ",-, $,/1,;/ / (~ ~7-4

Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container ReqUirements Collected Other
TCl VOA 3 x Encore sampler J

TCl SVOC. PesVPCB 4 oz. jar I

TAL metals, cyanide 4 oz. jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

I

l=,t, '(>")<>""UI

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~~~



· -_._ ----

Page of

SOIL & SEDIMENT SAMPLE LOG SHEET(11:J Tetra Tech NUS, Inc.

-

Project Site Name: Willow Grove Sile 3 Test Pits Sample ID No.: u 3 TI-'I/ -L,. tl,os 6 Z.

Project No.: 2192 Sample Location: C-/[I'I/
Sampled By: c, /'""1oSurface Soil C.O.C. No.:

[Xl Subsurface Soil
oSediment Type of Sample:
[J Other: [X] Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: ..-I L-/ I ()? Depth Color Description (Sand, Slit, Clay. Moisture, etc.)

Time: I '} 3!; -
" !3 / lJ ,LJ ~ ~'//7 <- e.''i (/ , ~ L /'ei'C"L

Method: n, In" .,,/,// 7;-/"'1_' I 't -~

Monitor Read(ng (ppm): !> ~" / a .-?,./ r~~ I, ~ '7 .., ?r
p,e

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay. Moisture, etc.)

Method:

Monitor Readings

(Range In ppm):

SAMPLE COllECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler ct
TCl SVOC. PestIPCB 4 oz. jar ~

TAL metals. cyanide 4 oz. Jar ~

Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS / NOTES: MAP:

l~
•

.>
,

.Jrt',,-o'i D) ()t
~.ei: j7'

Circle if Applicable: Signature(s):

(MS/MSD) Duplicate 10 No.:

~~



(1=1::) Tetra Tech NUS, Inc, SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: r 'rP 12. • ?''1''t!'5 C(

Project No.: 2192 Sample Location: ~ ~ rel!-
Sampled By: ". #?

oSurface Soil C.O.C. No.:
[X] Subsurface Soil
o Sediment Type of Sample:
oOther: [X] Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: S /"-I,r "7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: o~?. c,. (. ,
"7 ,v / //7Method: 0,.:;. ,,,,,,.~. II' ,r;'I'u. I L./ _ ~

,
SI//"I' C /,..~ sr: '7c

Monitor Reading (ppm):
1$ , <-1'/1'7

5<"1 '?r./- lj

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected other

TCl VOA 3 x Encore sampler ~

TCL SVOC. PesVPCB 4 oz. jar I
TAL melals, cyanide 4 oz. jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

A 5'/1'1/11 ~VI/L" cd ~ ") c f" r/

. , I 1-, £ 7 ,I", /~~I
.:;" f N .::

, t I

L/~
.., ~

~ l)~ l PIl- V" los -Of

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~#r
./



('1\;] Telra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: C'~rP'z- 05£ v ())

Project No.: 2192 Sample Location: "'~TDI1

Sampled By: t:: ,....,

oSurface Soil C.O.C. No.:
[Xl Subsurface Soil
o Sediment Type of Sample:
oOther: [X] Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: A)"/'-J/c.7 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: ( R"cr"c;,
,>,If, cl 1-4

/ I
• C( to, > -?-<.

Method: I), ,,/~ '." t,!- r,t'''''- I 1 ,. U '1
Monitor Reading (ppm): jj,', "

(A/)d

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler ~

TCl SVOC, PesVPCB 4 oz. jar I
TAL metals, cyanide 4 oz. jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS / NOTES: MAP: -

~
NF-j ..... '

oJr '1'
' , 1 •

jO'f at..

Circle jf Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~£~~



(11:) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: t..."~TPjZ. 1')I{jZ-c.1~

Project No.: 2192 Sample Location: (;[PI1.-

Sampled By: k /"1oSurface Soil C.O.C. No.:
(Xl Subsurface Soil
oSediment Type of Sample:
oOther: (Xl Low Concentration
[] QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: 5"/1-1107 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: t:)~.s~
5/ 1 /7 c.. /Oy f I' .s e, ?~I,.

,~ <-
Method: D. <.,as",,/,/c r. / -2- 13, .Ur>

Monitor Reading (ppm): 17' £
Q~" <j /u .s (; ,c";cJ 1'" $ f- <~ °1

t. ~I.," -.--r,>crrl ~"lr'''hl.J
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler 3>
TCl SVOC, Pes1/PCB 4 oz. jar I

TAL metals, cyanide 4oz·lar I

Dioxin (SW846 8290) 4oz·lsr

OBSERVATIONS I NOTES: MAP: .

~ -t'-z.' - lUl_

l , ... 03 T"j 10 .,~

2-
,

Circle If Applicable: Slgnature(s):

MS/MSD Duplicate 10 No.:

~~~



("T-I:) Tetra Tech NUS, Inc SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: Q,Fe! ~ -02<:)3 -01

Project No.: 2192 Sample Location: o/rel3
Sampled By: ?P"'f

[] Surface Soil C,O.C, No.:
[X] Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA: . '.,',

Date: ,,-/?/ / cJ 7 Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: / ,e;- z.. c:>
5 ..;1'~d

,
5 f / /'7Method: '),."'~ -s~hl ;;:f.Hvc'; Z -3 13/ ?? cu."7

Monitor Reading (ppm):

COMPOSITE SAMPLE DATA:·

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION: ' ",.' . ; ;'.:"." ..:,,;.;,,;:,, c,.
':';.; ....:,,; ... ,.:',':'..•.."'.

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler 3
TCl SVOC, Pest/PCB 4 oz. jar I
TAL metals, cyanide 4 oz, jar I
Dioxin (SW846 8290) 4 oz, jar

OBSERVATIONSINOTES: ',' ..; MAP:. .;." ....... .:",;'.;.. '<,' .'.:",; '" ··;c·.;;;:,;,;....".·"

, 5C
,....;...:::.- --l.-y/ Ne-U

'17 03r-~

Circle If Applicable: Signature(s):

MS/MSD Duplicate ID No.:

~~



('11:) Telra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: O~ rPJ~ O.ltJ,> (' f

Project No.: 2192 Sample Location: 0:> rPI4
Sampled By: ~ ../

[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
[] QA Sample Type: D High Concentration

GRAB SAMPLE DATA:

Date: 4'J/t./lr''') Depth Color Description (Sand, Slit Clay, Moisture, e1c.)

Time: i / ,., VI' ' II'.- • 11 7
t:: I c:, :.- Jr: b. I.- ...,~

Method: IJ " t./ r/,,·<;., z. - J '3· , , I • II r' c:. I, • • ... I
Monitor Reading (ppm): 0

., ,c:>r
.:J

COMPOSITE SAMPLE DATA:

Dale: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTlON INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler 3
TCl SVOC, PesVPCB 4 oz. jar I
TAL melals, cyanide 4oz.lar I

DIOXin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP: . .'

1''''' 1.03-VI~~OJ1PIW

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~~~



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET[11:) Telra Tech NUS,lnc.

-

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: C' i rt~/S 0-1'-:> -CI

Project No.: 2192 Sample Location: ~ ; [/~ I'"
Sampled By: J<:toSurface Soil C.O.C. No.:

[X] Subsurface Soil
oSediment Type of Sample:
o Other: [Xl Low Concentration
o QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: <; I 7 J ..., Depth Color Description (Sand, Silt, Clay, Mols1ure, etc.)

Time: .~ /r", ~-
~. f I , ? ~( , •.J. I L, t,#.~c...:

Method: I) /'/' T,/ I
,/ Is. ,·t<..'• , '-I - S·

Monitor Reading (ppm): c' 1(';. "/

COMPOSITE SAMPLE DATA:

Dale: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range In ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler ~

TCl SVOC, PesVPCB 4 oz. Jar t

TAL metals, cyanide 4 oz. Jar I
Dioxin (SW846 8290) 4 oz. jar

OBSERVATIONS I NOTES: MAP:

5':= f. I ..~..,.s --
I~ 'k9 JrPI"·",-/,, -LI

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.:

~~~



Page of

SOIL & SEDIMENT SAMPLE LOG SHEET("II:) Tetra Tech NUS, Inc.

- -

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: os rpt6 vIoL 01
Project No.: 2192 Sample Location: OJ rr~ I {;

Sampled By: ? ,*"oSurface Soil C.O.C. No.:
[X] Subsurface Soil
oSediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: .::01711:17 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: I L ., -I'" , :,,,. .~~/7 c:; Ie' "7 ,-",,'4 .s:c ""'c:.
Method: I), >" ..ukl,- T;-- eLI I / - z... IJ ,." ,c/ ,.,

'="~9--""'7~I/- ,,"'.£/ '2-e l ,-I,

Monitor Readfng (ppm): 0' l-

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COllECTION INFORMATION: .
Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler {

TCl SVOC, Pest/PCB 4 oz. jar z..
TAL metals. cyanide 4 oz. jar ?-
Dioxin (SW846 8290) 4 oz. Jar

OBSERVATIONS / NOTES: MAP:

- 11 2,'

...!.!:-7 qjl t) HP ' 6 Ie.> -o(

Circle if Applicable: Slgnature(s):

MS/MSD Duplicate 10 No.: 0, i.J ...,I~ a

~~A.s.s ,,,..,, ,I t, ..... &- /6 S"b



[11;) Tetra Tech NUS. Inc.

--------------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample 10 No.: {;3,eI7 -o~·o., or
Project No.: 2192 Sample Location: <2- [Pt?

Sampled By: rh, '" it- ..-r,.... ..- __ r

oSurface Soil C.O.C. No.:
[X] Subsurface Soil
oSediment Type of Sample:
oOther: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: <:J ?JlJ '7 Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: s-/o

Method: D/~') '... ,;/~ r "",,~< I J .....,
,

11. (,J.~).., e; "7 It"/ "r c::: I c<-r ' tt, , ..,<'. /c

Monitor Reading (ppm): b 0 ,-, <" 7.--r'r ,., /-'

COMPOSITE SAMPLE DATA;

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range In ppm):

SAMPLE COLLECllON INFORMAllON:

Analysis Container Requirements Collected Other

TCLVOA 3 x Encore sampler 3
TCl SVOC, PesVPCB 4 oz. jar I
TAL metals. cyanide 4 oz. jar (

Dioxin (SW846 8290) 4 OLlar

OBSERVATIONS I NOTES: MAP:

S
.

... IV 1-=

l l as. ej, -0>.,{8I ( (.1, ~ .

Circle HApplicable: Slgnature(s):

MS/MSD Duplicate 10 No.:

~~~



('11:J Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Test Pits Sample ID No.: (.'" T,:>, fi> o2.o~ I
Project No.: 2192 Sample Location: ," .; rp J Ii'

Sampled By: <:. ~<&'1

o Surface Soil C.O.C. No.:
[Xl Subsurface Soil
oSediment Type of Sample:
oOther: (Xl Low Concentration
oQA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: S-/S'/07 Depth Color Description (Sand, Slit, Clay, Moisture etc.)

Time: in L s-
~ I I f I Sr.- ...,,.1 ~v If (., co. 1".. ,Irtf.-

13 t' <7 .v '7Method: I) • • n">~/'lc r,. ,,", I,:' Z. -.1 ~/ .. /, , b 1...,.:- wVrhfc.. ""4 D / c.
Monitor Reading (ppm): 0 0 /1-1'""1-,,.' I&< I "-<.s: I, .... ..:"'''7,,/,.,..>
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOA 3 x Encore sampler C.
TCl SVOC. Pest/PCB 401. jar '1-
TAL metals. cyanide 4 oz. jar "2.-

Dioxin (SW846 8290) 4 oz. far

OBSERVATIONS I NOTES: MAP: .. '-

/) v f} I' (. /1 f (ur. ~ < II" I cl
,,~ f I L, ,.$ lot' a f,cl'1

5l' r ' 11..' F-

L'" '*' ~ oj":>I5- a,os'- Ir
Circle it Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
~~~CJJ Plq LC",- 4 • ~ !:> s, 9 "'< C/

" ,.-L I,. 0- I (.J'" f:



('"FI::) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Site 3 IF Delineation Sample 10 No.: ;,:,: >Tf' l q- 0 Gc:;- 0/
Project No.: 00845 Sample Location: DITyr9

Sampled By: "Q. ""k,J tV!
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 1- LZ-Oq Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1'1 '> I DK. bya y;' .; ::::'LrX S'ANP , C.,~dh-5 .
.. I

Method: Di~f.:><.,j,(e tYQ;Y1l1 {---1( Pk. il It 0/ 10\.
51'lJ-f ( .. "'9 Mt!>" 1J W'vi~+

Monitor Reading (ppm): 0
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

----Method: r---
~

Monitor Readings I---NA-
(Range in ppm): r---

'---
~

"SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl vac 3 x 5 qram EnCore sampler j

TCl svac. Pest/PCB 8 oz. jar .
TAL Metals/CN 2 oz. jar /

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Slgnature(8):

MSIMSD Duplicate 10 No.:
ihJly~vJL



P f

SOIL & SEDIMENT SAMPLE LOG SHEET["'FI::] Tetra Tech NUS, Inc.

age 0

Project Site Name: Site 3 LF Delineation Sample 10 No.: ~'> rp l q - 0 (, c:r- 01
Project No.: 00845 Sample Location: uITylg

Sampled By: V. ""kill B",
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
oSediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 1- 1;Z-o~ Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1l..{ )'
I D~. G.oy;' -:'=Lr'< S'ANP, ,-;'~det-s

Method: D; ~ F~:>~(e t-Yo .... n I
' i

6~ 1- ( PI<:. ~fl.ovr\ j '"I.J (-r",c;v,e" 1S , W~, Jof
Monitor Reading (ppm): 0
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

-----Method: ~
~

Monitor Readings I'--. N A-
(Range in ppm): ----- r----

------- "SAMPLE COLLECllON INFORMAllON:

AnalySis Container Requirements Collected Other

TClYOC 3 x 5 gram EnCore sampler j

TCl SYQC. Pest/PCB B oz. jar .
TAL Metals/CN 2 oz. iar /

OBSERVAllONSI NOTES: MAP:

Circle if Applicable: Slgnature(s):

MSIMSD Duplicate 10 No.:
~J_vU



P f

SOIL & SEDIMENT SAMPLE LOG SHEET[""fI::)Tetra Tech NUS. Inc.

age 0

Project Site Name: Site 3 IF Delineation Sample 10 No.: US rr,q- O~O.,-

Project No.: 00845 Sample Location: Q5JP( q
Sampled By: V, YVh&!.L~

[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 1-/2- ~ q Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: i L{ L10 ( j) A- f-k G ~.4Y 5 ~ i.,TY :> PtNP vv,'t-k. r€'bi 10,

Method: D:a c,; "- J e TYc;we I "$-tf I ~ Ci' ... j fv-s; , :3 iq.SSDlrF-k B~WN
Monitor Reading (ppm): 0
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, SIlt, Clay, Moisture, etc.)

r----
Method: r----

~
Monitor Readings ~A
(Range in ppm): ~

~ ---- ----.......
SAMPLE COLLECll0N INFORMATION:

Analysis Container Requirements Collected Other

TCl vac 3 x 5 qram EnCore sampler ./
TCl svac. PesVPCB 8 oz. jar j

TAL Metals/CN 2 oz. jar ../

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MSIMSD Duplicate ID No.:
:lh~i tvll



SOIL & SEDIMENT SAMPLE LOG SHEET["lI::) Tetra Tech NUS. Inc.

Page of

Project Site Name: Site 3 IF Delineation Sample 10 No.: O>TP~D - Clo3'-cl
Project No.: 00845 Sample Location: O>TP':<O

Sampled By: p,I.../}..<;(lbl
[] Surface Soil C.O.C. No;:
[Xl Subsurface Soil
[] Sediment Type of Sample:
oOther: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 1- /~- oq Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: OCl<10 ~v s t'f ISV'" 0 ""VI S 1='-TY 5ANP, :;1C!s 5 I VY\ ehi J

Method: D·.Y"C>D~ll \Yo~·dJ 7 '.- f! i Ct'V~",",I',:, {v<f9w.f",-Is
Monitor Reading (ppm): 0

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.)----Method: ----- -----Monitor Readings ~4
(Range in ppm): --..

I'--...

~
~
~

SAMPLE COLLECTlON INFORMATlON:

Analysis Container Requirements Collected Other

TCl VOC 3 x 5 Qram EnCore sampler ../

TCl SVOC, Pest/PCB 8 oz. jar ./

TAL Metals/CN 2 oz. jar v

OBSERVATlONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: ff<-JI./U



P f

SOIL & SEDIMENT SAMPLE LOG SHEET(1=1::] Tetra Tech NUS. Inc.

age 0

Project Site Name: NAS Willow Grove Site 3 Sample 10 No.: 03TP;?L-0104- ~l

Project No.: 00845 Sample Location: TP~3

Sampled By: I?- wbC\.( b
~ Surface Soil C.O.C. No.:
'il Subsurface Soil
oSediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: I-f}-oq Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: 1>:;-0 5::r LTY SA !'I P a..d. aAY£Y ~:r(.."I,
Method: Dt~J'G5c-tll irc""e I J {- 4' SJ2o\,./t{
Monitor Reading (ppm): ()

>otA~ -F; .... I CP-I\v!=t..( fV'cr5.-r

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

I---
Method: ~

~
Monitor Readings ..............

!'--... N/A
(Range in ppm): -<z

---- ~ ---.....
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOC 5 gram EnCore sampler v
SVOC/PestJPCB 8 oz. jar v

TAL Metals/Cyanide 8 oz. jar .../

.

OBSERVATIONS I NOTES: MAP:

Ceil eG+-ec~ ?v OWl -rhe ~~+~M of <:l

io.t p.,. 01- h'l; 5c ei)"'J,11 ec J~ -tv-ash.

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.: J)J)/U~



['"Jt:] Tetra Tech NUS. Inc.

---------------------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Site 3 IF Delineation Sample 10 No.: ~~e::?;5 ~ c ~ 0 Lot

Project No.: 00845 Sample Location: (,') 1 re ~J

Sampled By: \)\.J
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [X] Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: j/I~/oct Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: )J,> 0 I
~Il V\

J;'~ fL.., >~ q,..Jl.. cJo'ft.., i'/ ff
Method: ,J'lh"><-lkIP -tv-too< eJ :> >c ... t (;ht q .... tlvl.'l

Monitor Reading (ppm): /.")'
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

-----Method:

-------~
Monitor Readings r---.. N /i
(Range in ppm): ~

------ ----
-------SAMPLE COLLECTlON INFORMATlON:

Analysis Container Requirements Collected Other

TCl vac 3 x 5 qram EnCore sampler v
TCl SVOC. Pest/PCB 8 oz. jar J

TAL Metals/CN 2 oz. jar ,/

OBSERVATlONS I NOTES: MAP:

'-~ {) i Jet.. ~tc{ (-va iv\ toH"' .....
of-- t\. 1fJ..'1 ~ i) ~ M" f' t..

IVC('s!"

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: "~ vJJ VJ2i.~

01



P f

SOIL & SEDIMENT SAMPLE LOG SHEET("11;) Tetra Tech NUS. Inc.

age 0

Project Site Name: Site 3 IF Delineation Sample ID No.: fJ lTPA l'{ - u'] 0 " -(.! Ij
Project No.: 00845 Sample Location: O]T f;</.f

Sampled By: Ok'oSurface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 1- 1J· Oq Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: 11 (C (
I t·v ....t 1 FV'~'v"'1 .J7N1 .>~ PEf,,,, U I 9fa ~ t

Method: f);,> f"Sa.i11 'haw tI ?- l{ ~"'I 14.U.,,1 1"';'5""/:'-'''.1
Monitor Reading (ppm): It I.S v/...'f-t
COMPOSITE SAMPlE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

----Method:

-------~
Monitor Readings r--..... N J
(Range in ppm): ~

--........

------- -------SAMPLE COLLECll0N INFORMAll0N:

Analysis Container Requirements Collected Other

TCl vac 3 x 5 gram EnCore sampler ,,/

TCl SVOC, Pest/PCB 8 oz. jar ./

TAL Metals/CN 2 oz. iar ;/

OBSERVAll0NS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: lfcJ I/ll



['1=I::J Tetra Tech NUS, Inc.

_._-_._-_._._---_•._- -----------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NAS Willow Grove Site 3 Sample ID No.: OlI P2.)"- o>O( -0\
Project No.: 00845 Sample Location: tP6>

Sampled By: D· Y~U(eh
~ Surface Soil C.O.C. No.:
'~ubsurface Soil

Type of Sample:[] Sediment
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAS SAMPLE DATA:

Date: , _ 13- oq Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: O;7-S-S-
Method: Pt>Po.>a/,le t-vllwf/ >'- (, , !? YO wYl JJ'1c)., .Jrj,T/>~nV SAJ-lP
Monitor Reading (ppm): :> 00 M- oI:5r / S' 0;... " f"NT o vol<

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

----.....
Method:

----- -...........
Monitor Readings

.........
........... AI .I

(Range in ppm): ~
...............

--........
...............

SAMPLE COUECTION INFORMATION:

AnalySis Container Requirements Collected Other

TCl VOC 5 gram EnCore sampler J

SVOC/PestiPCB 8 oz. jar J

TAL Metals/Cyanide 8 oz. jar i/

OBSERVATIONS I NOTES: MAP:

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.: j}~VU



P f

SOIL & SEDIMENT SAMPLE LOG SHEET(1\;] Tetra Tech NUS, Inc,

age 0

Project Site Name: Site 3 IF Delineation Sample ID No.: 03 If ? S" - 0607-<
Project No.: 00845 Sample Location: TEdS

Sampled By: D, vk~d(",
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: i-/3-oQ Depth Color Description Sand, Silt, Clay, Moisture, etc.)

Time: t'J q 5""0
Method: tJ,'SVD.Tet£ e ,,,evel b

( - '1 ( vl'G 12 AY S!tNOY S~L.rl .fo,...,e f7vA v t=L,
Monitor Reading (ppm): :2,'- G la~S" Ffrq9'''~'''~ { .... ffo./· 'w ~..,-

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

-----Method: r---- ---_NA
Monitor Readings ~
(Range in ppm): ---..

----- -----~
SAMPLE COLLECTION INFORMATION:

Analvsls Container Requirements Collected Other

TCl vac 3 x 5 gram EnCore sampler i/
TCl SVOC, Pest/PCB 8 oz. jar vi

TAL Metals/CN 2 oz. jar V

OBSERVATIONS / NOTES: MAP:

Circle it Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
fl~ tvU



("1=1:] Tetra Tech NUS, Inc.

· _- _------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Site 3 IF Delineation Sample 10 No.: 17 .fIr.?6- 0 >06 - 0 I
Project No.: 00845 Sample Location: o3Tf3 <2

Sampled By: 2. wlc(le~)

[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: l---tl1- Cq Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: (0 \.1 S-
~ V ,.t-y 5r~ TY ~J'rr-rp ,Sc'>'1t> F,nt.' &~A~r£,,)

Method: 17, ''''r:.::M hie ,yew? I i ( gj2N
G ia..r~ FVOYWlt'Vl-fJ J In e·h~\ r;. ·-"J~""'(;o/Iilr'S- - G to iSt<:H

Monitor Reading (ppm): ().6 Mc.:r:'.\
COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

~

Method: ----- ------Monitor Readings '-----.NA-

(Range in ppm): ---- ~
~
~

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOC . 3 x 5 Qram EnCore sampler /
TCl SVOC. Pest/PCB 8 oz. jar ./

TAL Metals/CN 2 oz. jar -./

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: 2rc...-/J )/LL



("11:] Telra Tech NUS. Inc.

---------_..._.__._.- -----------------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Site 3 IF Delineation Sample 10 No.: QJ Tf)T-O~o4-e
Project No.: 00845 Sample Location: Q5J:fdi

Sampled By: lZ· 'cdl""tt?",
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

!oate: j-rC;-oq Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: o "fo"
- I L-f'

f(v7t1 [::vc "''''/ 5X LTV ->,ArND J >c'-, ~ ?'""P CJo,v~1-,
Method: V;H'c.l ..... !(R Iv.;...r!'1 J~ gI u <--k i WV,;-t-t', 9i":"S'1 vY\i)j'Gl\ 1<:' (-,-0"", ~c.. _ (.-J..c.v Vl'c{

Monitor Reading (ppm): r; C; l..,... 1>/ u C . , ,
d C' !'rb 1--<" C"Z c-r

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

--------Method: r--.
~

Monitor Readings "'" AJ A

(Range in ppm): ~
~

~
~

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOC 3 x 5 gram EnCore sampler /
TCl SVOC, Pest/PCB 8 oz. jar ../

TAL Metals/CN 2 oz_ jar ./

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD ~plicate 10 NO.:) o >1J7~ PVP-OA JJ~tv.LL



Page of

SOil & SEDIMENT SAMPLE lOG SHEET[11:] Tetra Tech NUS, Inc,

-

Project Site Name: Site 3 IF Delineation Sample 10 No.: OJ r P?C" 03[''1-<;--<
Project No.: 00845 Sample Location: o,fTfd2-

Sampled By: p INn,,( tv!
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: I-/\-Oq Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: (\¥~{) I ~\,o -.+-t I? i'.; ....V1 / 5~c--rY 5;"'NP ..III Ir~ 5)QS:S I ",,{}4--0..1
Method: Do' ,,,~,~.j,f e r.-~ "",-d ] - Lf I /3-; aJ,.., VJhi+~ FVg9W'(?V\'ls j ""i .. IE i Lc.-.·Cl .... i<;
Monitor Reading (ppm): In MO:;:~f

COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay. Moisture, etc.)

-------Method: --- ------Monitor Readings
___N,4

(Range in ppm): ~

"----
~

~
SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCl VOC 3 x 5 Gram EnCore sampler

TCl SVOC, PesUPCB 8 oz. jar

TAL Metals/CN 2 oz. jar

OBSERVATIONS I NOTES: MAP:

Circle If Applicable: Signature(s):

MSIMSD Duplicate 10 No.: !/ftJJ)ril1.



.....~-_._.._--------------------

P f

SOIL & SEDIMENT SAMPLE LOG SHEET(1=1::) Tetra Tech NUS, Inc.

ag8_0 _

Project Site Name: Site 3 IF Delineation Sample 10 No.: Q :>Tf-?q-o:>o'-!-ol
Project No.: 00845 Sample Location: oflf2Q

Sampled By: -rZ, w' b 9 1k~h
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

GRAB SAMPLE DATA:

Date: 1- 14- 0 q Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: i7.;ZO I . / 5/\NP y' '>::J L-TMethod: ]-L1 ErzDw,,1 Mo; sr---
I

Monitor Reading (ppm): 0
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

------Method: ---- ---Monitor Readings ~+
(Range in ppm): ~

~
~
~

SAMPLE COLLECllON INFORMAllON:

AnalySis Container Requirements Collected Other

TCl vac 3 x 5 gram EnCore sampler ,/

TCl SVOC, PesUPCB 8 oz. jar ./
TAL Metals/CN 2 oz. jar v

OBSERVAllONS I NOTES: MAP:

Circle if Applicable: Signature(s):

2J&~/}JiJLMSIMSD Duplicate 10 No.:



["11:] Tetra Tech NUS, Inc,

-- ._--------------_.- ----------------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: Site 3 IF Delineation Sample 10 No.: OJ TE10 -0>06-0 j
Project No.: 00845 Sample Location: 0> If50

Sampled By: 12, \cds I en
[] Surface Soil C.O.C. No.:
[Xl Subsurface Soil
[] Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: 1-ILj-Cq Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: J t./ I S-
f { Uv 0 .",(V\ ·f 0 5A-NPY S:I:l.--TJ -f('M e 9!Ci>5"

Method: >-0 tiack Meh./ t--'V<-19 .... '..·,-jJi chClvv,'-d. ".,<d~lri·.. J/
Monitor Reading (ppm): n Mr..I. CT

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

------Method: ---- ----Monitor Readings ~A.
(Range in ppm): "'--....

------~
-----SAMPLE COLLEC110N INFORMA110N:

Analyais Container Requirements Collected Other

TCl vac 3 x 5 gram EnCore sampler v
TCl SVOC, Pest/PCB 8 oz. jar -/

TAL Metals/CN 2 oz. jar -/

YiG"<'l/\ v

OBSERVA110NS I NOTES: MAP:

Circle if Applicable: Signature(s): d
MS/MSD Duplicate ID No.: fJoJ} ~ "



SURFACE WATER



SAMPLE LOG SHEET
"'"", of--

Caia No. _

8,------

~
Brown & Root Envimnmenta'

o Spring

o Yoke
~tream

o Lagoon/Pond
o Other _

Eroject Site Name !JASSRB W.lle;,;..; G-rcvc... Project Site Number_S_·~..:..-~_{,_- _

HNUS Source No.~B~G~S~W=O;..:l;..... Source Location DP:.5"""'$= 8lC.k" rpM "CL

Sample Method: Composite Sample Data

J),~d- G",o.b Sample TIme Color/Description

Depth Sampled:

Svr~£.C.. {o ~ l~cA..s

Sample Date & TIme:

3-/3-'11- J3SS
Sampled By:

V,.1~e.--tr Sh'Lt(O!""tt-

si
gnal1!l.fO

Type of Sample

~ Concentration
o High Concentration

lB"'Grab Sample Data
o Composite Color Description: (Sand. Clay, Dry, Moist, Wet, etc)o Grab· Composite

CledJ -
Analysis: Observation/Notes

i--1""ClVOAs
PH~ f.SS

..-'TCl SVOAs

TCl Pest/PCBs Te~p~ 8 6
<::-

"""-Al Metals
Ca.,.!~ 38"7--"Cyanide

fJ.o H04 ~AJ~

I-Jo. odor

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;).$051"3 oJ ;1.8";2.

Date Shipped 3-13-1"1
TIme Shipped /1.30
Laboratory AR.()L
Volume..



--------------------_.._----------------

SAMPLE LOG SHEET

~
Bmwn & Root Envimnmental

o Spring

o ~e

C9"Stream

o Lagoon/Pond
o Other. _

, "--: of--
Case No.----
B;------

Eroject Site Name !JASSRB W. lIe....:.. G-rc\lc- Project Site Number_-..;..S..:.~~~_b _

HNUS Source NO.--JBJ.6-~S::;..,.;;;;w;;;...;::C::..:;2.IC:o_ Source Location O]:F:; i~~c-kCJU?e1J_

Sample Method: Composite Sample Data

J),~~ 6-t-¢b Sample TIme Color/Description

Depth Sampled:

5l;>rh~c, +0 G:> I""e.-hCJ

Sample Date & TIme:

3-13-71- J'I ;l.o

Sampled By:

V,.1~e.,r Sh, (.i(or,..

Signature(s):

~ '\

Type of Sample

erL:'ow Concentration

o High Concentration

GY"Grab sample Data
o Composite Color Description: (Sand. Clay, Dry, Moist, Wet, etc)o Grab - Composite

Cl't.ar -
Analysis: Observation/Notes

~ClVOAs pH ~T.bO
TClSVOAs

Te-£,.~ gee
TCl Pest/PCBs

Tj\L Metals (O"l~ -4 315
Cyanide

- ";0 ItJvl.l ~~
_~o oJc::.\

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;'5D 5' j 3 ~.;l.8~

Date Shipped ::J -/3- f:j"1-
TIme Shipped 1130
laboratory 11-~-OL

Volume-



SAMPLE LOG SHEET
t'~':3 of---

8:1------
Ca3l3 No.----

~
BmW" & Root Envimnmenta.

o Spring

o ~e

I:!YStream

o Lagoon/Pond
o Other _

Eroject Site Name tJASJ"RB w.lle...:.; G-r-c,,~ Project Site Number-:-·.;;.S...:.·~...;;(:.;..~;..-. _

HNUS Source No.~B,-=t:r::..;;::.s...;;w;;.;;;;.-o~.J~ Source Location D{:f.,-,-k:- l3~(,.kjr--.d-

Sample Method: Composite Sample Data

J)l~\- Gn.b Sample Time Color/Description

Depth Sampled:

Svr-I7c..-e- -b '=- .~~e-s
Sample Date & Time:

3-13-91- 1100
Sampled By:

VL1,~r Shd..K() r-A-

Signature(s):
I .ti LPO

J..>if ~ 'C~ -

Type of Sample

~w Concentration

~Concentration
Sample Data

o Composite Color Description: (Sand. Clay, Dry. Moist. Wet. etc)o Grab - Composite

C't~r -
Analysis: Observation/Notes

U; I-"'fCL VOAs - pH~ " .1-fl
LJ f'TCL SVOAs -Te~f ~ <j co<.
uVTCL Pest/PCBs - Co..,d ~ 3.;2CJ
lJ:: "TAL Metals

~ Cyanide -~A thJy ~~S

--.O"'r/,<..~ ~pk. 2k- BGSwo~ c.o'/~J., ~J- ~~~
10e.-a. .\1OV\,.,

_5j....p'c.. '-f:, d 'J c. iJ1-5 / 11t-S.D

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. .J.SOSL~J ~8~
Date Shipped .":1- 13- 9':1
Time Shipped J<jJo

laboratory M~J-

Volume..



SAMPLE LOG SHEET
:; -:: of ---

81------

Ca3e No. _
~

Brown & Root Envimnrnental
o Spring

o Lake

o Stream

o Lagoon/Pond
o Other _

Eroject Site Name !JAS.r\\B W.lle....,; G--rc",c:.. Project Site Number_-_S~-"_~_b _

HNUS Source No.,---:B~r;..~5;...W_c_'f:-.. Source Location 6s::8ds::, B<!,"utp-..:uL::

Sample Method: Composite Sample Data

J) ,~<-\-' G-ht.\> Sample TIme Color/Description

. Depth Sampled:

Surh<.c.. +0 b ,"\c..-"e..s.

Sample Date & Time:

3- 13-11- 11.10
Sampled By:

VL"~e-,t- Sh, <..i(CirA-

Signature(s):
~~AtT-(A:..

Type of Sample

~ow Concentration

~h Concentration
. Grab Sample Data
o Composite Color Description: (Sand. Clay, Dry, Moist. Wet. etc)o Grab· Composite

CIe..6 f -
Analysis: ObseIVationlNotes

J lCLVOAs - pH ~ ro.75
La VT9l SVOAs

-)~.....p~ Cj0C-
--. "T9- Pest/PCBs

....! vrAL Metals -Co",J, ~ 33£
L.! VCyanide

J-/lJe-I ~c!l~-Pc>
-,Jo oJOf

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. c2S"c 5) ~ 3 ;1. 3'"'..2-

Date Shipped .3 - 13 - 9":1-
Time Shipped II:( 30

Laboratory A-~"'L
Volume..



SAMPLE LOG SHEET
; "'-; ._of _

CaSG No. _

8/------

~
Bmwn & Root Envimnmental

o Spring

o L5ke
~tream

o Lagoorv'Pond
o Other _

2roject Site Name tJASSR& W. lie..,.; G-rCve.- Project Site Number_'_S..:.'~_"_~ _

HNUS Source No._B:.;::&:::..;5::::;..::w;.=-c;:;...;;5~ Source Location QFS de=: B~ c:.~n~~J r

Sample Method: Composite Sample Data

~,~~t-~hb Sample TIme Color/Description

Depth Sampled:

Svrhctp k (,.,. ·A ..,h.,<

Sample Date & lime:

3 ' I J'- <t 1- oC,5o
Sampled By:

V,.1~~t- Shl (.t(or'"A-

Signature, s):

W J20
'V-J""=""

Type of Sample

~w Concentration

~h Concentration

Grab Sample Data

o Composite Color Description: (Sand, Clay, Dry, Moist. Wet. etc)o Grab· Composite -CIe.Ar
Analysis: Observatiorv'Notes

U; !-'1'CL VOAs PH~ ~. 9"0
It: ""'-CL SVOAs Tc:~p~ CJ 0 e-
Li:: "TCL Pest/PCBs

It: TAL Metals co.,~ --:> ~58

Ii: !""'Cyanide

- JJo t/V 4 ~~ i

_Pc> odc:.r

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;2.505' i 3 .3.;La"..:2..

Date Shipped :';-13 -'i:+-
Time Shipped 1~'3o

Laboratory A-/tOL
Volume..



SURFACE WATER
SAMPLE LOG SHEET

~
!Brown & Root Environmental

Project Site Name ~~S=s~CQ ~,'\.\c~ b<'Q>.K..

Source Number "t:> ~ s ~ C> \..D

Spring
Lake
Stream
Other _

Project Site Number S'-'\\.p \..0 J c"'\ I\) - Al~

. Source Location D" ~ ":>,,,,\ c:.., ~o.<..-'u:~(,O\,)D ~

Sample Method: 6'~~ ~C'C>.'o
Sample Data

~.e e.>, \q ,txt 6 ~ 9e; e pH S.C. Temp Color and Turbidity. ~=-- (OC)

Depth Sampled: ~
\o,~ q,°C ~..\~... o. r<-:sv <<0'<"'-<- ~o <;, <"' Q -..... '::. ;J..5o

Sample Date & Time: Sample Location Map
':l;, -V1:::> - ~ -""'I \C)~O

Sampled by: 5tZ.L IOJb-~
Jf

~ \. '" <...K...> S~ ,<.-'<-.0 c-a..
1;2.?-S-

Signature(s):

l~ )

Ei
Sample Type

Low Concentrationo High ConcentrationmGrabo Composite
h Grab - Composite
Apalysis Preservative:
17 TClVOAs HCI to pH<2, 4°C

I! TClSVOAs 4°C

TCl Pest/PCBs 4°C

1/TAL Metals HN03 to pH<2

Cyanide NaOH to pH>12, 4°C

Observations and Notes

o Duplicate sample taken

~o ~~\J ,~~\~~~ ·ck>ov~ \oG~~<ou~a

\

Revised4l5196



SURFACE WATER
SAMPLE LOG SHEET

i ~

!Brown & Root Environmental
o Spring
o Lake
~ Streamo Other _

Project Site Name ~~S~ '" «c> ~~\D~ <:z\o"U~ Project Site Number S~ \" \c I Co"\ a - ~ ....='
Source Number _---::b~\;)~S~_~_~_:1_L. _

Sample Method: Sample Data

O-\,.(..,C\ ~,().\O pH S.C. Temp Color and Turbidity
(0C)

Depth Samp,led: ~
'c-:'~\A'-:> '.f'o 9.0s-v~~o.<-..'t..- 0 ~S;L ~\~O\,

Sample Date & Time: "'l.::. -\'~ 0-.)1
)

Sample Location Map
~~") S 3 F . 3
Sampled by:

5~Jt!- I~J book
ti--

~\~<.A ... ~'y."A " <...-"La \'0\ I ;L;1-S

Signature(s):

(jJ~ ,

clJ
Sample Type

Low Concentration

@High Concentration
Grab

o Compositeo Grab - Composite
A ~alysis Preservative:
f\ TClVOAs HCI to pH<2, 4°C

TClSVOAs 4°C

TCl PesUPCBs 4°C

I/TAl Metals HN03 to pH<2

~
Cyanide NaOH to pH>12, 4°C

Observations and Notes

o Duplicate sample taken

_ ~o ~~'\J ·'~CA"'\r>~,,::> ()..'c D·-.J~ "0 0. v\L~<" to::> '-.) f'"\ d.. .

\

ReviSed 4/5196



SURFACE WATER
SAMPLE LOG SHEET

i ~

!Brown & Root Environmental o
io

Source Number __~~...::(Q~S~~__o_~_= _

Spring
Lake
Stream
Other _

Project Site Number S""-\e\o I C" Q - 'dJ~

. Source Location 'U~~?,,<:?- ~o.<,-~'C<;>vDA

Sample Method: Sample Data

&\,~ ~~"o
pH S.C. Temp Color and Turbidity

(0C)

Depth Sampled:
\0\~ <---"'" e- ~"~ ~41-

~c<:... <:...\~~,su'\~<::,(..o(..,\~

Sample Date & Time: Sample Location Map
~-Vb-~, \0\0

Sampled by: See... IOtj book Ii:.

~ '\ ...: 0<.- S~'- (.).Lc> '0..
1,;)..';;-$

Signature(s):

~ J

Sample Type

m Low Concentration

0 High Concentration

a Grabo Composite
n Grab - Composite

A alysis Preservative:
R TClVOAs HCI to pH<2. 4°C

~ TCl SVOAs 4°C

~ TCl Pest/PCBs 4°C

~ TAL Metals HN<?3 to pH<2

~ Cyanide NaOH to pH>12. 4°C

Observations and Notes

o Duplicate sample taken

~I::> ~~\) ,~6...\~~""::> Q'co\J~ \ct),.~('$<:>Uf"'\~

\

Revised 415196



[""FI::] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

Project Site Name: Willow Grove JAB Sample 10 No.: Q #.5"/..(/ 1~-2 OO~(:

Project No.: 845 Sample location: C 5 S~v 10
Sampled By: C /v\

[Xl Stream C.O.C. No.:
o Spring
[] Pond Type of Sample:
[] Lake [Xl Low Concentration
[] Other: o High Concentration
[] QA Sample Type:

SAMPLING DATA:
Date: ,?lfi '09 Color pH S.C. Temp. Turbidity DO ORP Other

Time: j (} I .,. Visual Standard mS/cm Degrees C NTU mgll Mv NA

Depth: () ._ LJ ' f t:./l!Jtt,.
" "tt ~J'S- ~,7~ ~~~~ 13."3<t 231'Method: 8. 1- ..t ;. f..<..' .' <-.

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

TCl VOC HCI 40 ml VOA Vial 2
1, 4-Dioxane 4C 1 Liter Amber Glass 2
Dissolved Metals HN03 500 ml Poly 1
TAL Metals HN03 500 ml Poly 1

IOBSERVATIONS I NOTES: MAP:

"
--.- "

l.

'.
'..
•I

, )I
I

~
./,-I. \ __•• _[

E

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: ,



[11:] Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

Type of Sample:
[Xl low Concentration
oHigh Concentration

Project Site Name:
Project No.:

[Xl Stream
oSpring
oPond
o lake
oOther:
oQA Sample Type:

SAMPLING DATA:

Willow Grove JRB
845

Sample 10 No.:
Sample location:
Sampled By:
C.O.C. No.:

03 S WI/-.goq;;OIJ1
03 SWII

Date: j J 1&1/ Of? Color pH S.C. Temp.

Time: 0 ~ '-~ t-/ Visual Standard mSlcm Degrees C

SAMPLE COLLECTION INFORMATION:

Turbidity

NTU
DO

mgll

ORP

Mv

Other

NA

TCl VOC
1, 4-Dioxane

Analysis Preservative

HCI
4C

Container Requirements

40 ml VOA Vial
1 Liter Amber Glass

Collected

2
2

Dissolved Metals
TAL Metals

OBSERVATIONS I NOTES:

Circle if Applicable:

MS/MSD Duplicate 10 No.:

HN03
HN03

500 ml Poly
500 ml Poly

MAP:

1
1



-

01

Page 1 of 1

SURFACE WATER SAMPLE LOG SHEET["'fI::] Tetra Tech NUS, Inc.

- - - -

Project Site Name: NASJRB Willow Grove Sample 10 No.: 03 Sub D ··z.0011;01
Project No.: 112GOO0845 Sample location: St..vIO

Sampled By: OW/CM
[X] Stream C.O.C. No.:
[] Spring
[] Pond Type of Sample:
[] lake [X] low Concentration
[] Other: [] High Concentration
[] QA Sample Type:

SAMPLING DATA:
Date: lO/13/0fi' Color pH S.C. Temp. Turbidity DO ORP Other

Time: J 0 5'S- Visual Standard mS/cm Degrees C NTU mgll Mv !SAL
Depth: o .. 3 1I

Cle~i' [,.7f} O,'1!J6 /61 I ZJ7 1;1.1<Jr3 Z3SMethod: Sample Bottles UID

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

TCl VOC HCI 40 ml VOA Vial 2

OBSERVATIONS I NOTES: MAP:

,:::>0/7 d \~

03SW,O

®
I 1-1 I

osr~

-- .--~
~-I>

Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.: SJhJkL



[11;) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

Wol

Project Site Name: NASJRB Willow Grove Sample 10 No.: 03SWJl - 2,C>O'? /01~
Project No.: 112GOO0845 Sample Location: SWII

Sampled By: OW/CM
[Xl Stream C.O.C. No.:
[] Spring
[] Pond Type of Sample:
[] Lake [Xl Low Concentration
[] Other: [] High Concentration
[] QA Sample Type:

SAMPLING DATA:
Date: I{)JI-~io'i? Color pH S.C. Temp. Turbidity DO ORP Other

Time: lOYD Visual Standard mS/cm Degrees C NTU mgtl Mv $AL
Depth: 0-3· f

Cltc...,.- t.,S~S 0,1.(15- ; S, Cj 5;f? 1/J,Il( 2.0$- 010Method: Sample Bottles

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

TCLVOC HCI 40 ml VOA Vial 2

OBSERVATIONS I NOTES: MAP:

~lO:1 ,J
~ , --.. ,.

031........., -,
@

03SW~

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: If(F~VLL



[Th) Tetra Tech NUS,lnc. SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

Project Site Name: NASJRB Willow Grove Sample 10 No.: OS SUI 10 ,'C,)£:JC!D'I D
Project No.: 112G00845 Sample Location: O.3sw 10

Sampled By: ·DWlCft7t V5;/LM

[Xl Stream C.O.C. No.:
[] Spring
[] Pond Type of Sample:
[] Lake [Xl Low Concentration
[] Other: [] High Concentration
[] QA Sample Type:

SAMPLING DATA:
Date: 4 J / /0·" Color pH S.C. Temp. Turbidity DO ORP Other

Time: iDc..IO Visual Standard mSlcm Degrees C NTU mgtl Mv NA
Depth: 0-6

1(( 7 /0,3 2-9 fI,'13 21<1Method: Sample Bottles C{(41' 0, Z.Z.3

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

voe HCI 40 ml VOA Vial "

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: 0:> U vp 0 J 'ZCJ(:j,/, 0 1.( tJ / WJJJAS:;; ( CJ -'1ccl 'I/'VI'- ~ 0000 -VIr -----



[11:) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

Project Site Name: NASJRB Willow Grove Sample 10 No.: Q .j s",un 2. <JOC'l'o'f 0
Project No.: 112G00845 Sample Location: O:1~;W II

Sampled By: -OW/OM liS/Cpt

[X] Stream C.O.C. No.:
[] Spring
[] Pond Type of Sample:
[] Lake [X] Low Concentration
[] Other: [] High Concentration
[] QA Sample Type:

SAMPLING DATA:
Date: 4/11 ()'-7 Color pH S.C. Temp. Turbidity DO ORP Other

Time: /0 ~N Visual Standard mS/cm Degrees C NTU mgtl Mv NA

Depth: 0- G ",
Cicci; 6.7'1 0·1:,67 i(),3 'I q q,1~ ~/~Method: Sample Bottles

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

VOC HCI 40 ml VOA Vial 2

OBSERVATIONS / NOTES: MAP:

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

tJhff-

I



['"'fI::) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE lOG SHEET

Page 1 of 1

Project Site Name:
Project No.:

[Xl Stream
[] Spring
[] Pond
[] Lake
[] Other:
[) QA Sample Type:

NASJRB Willow Grove
112G000845

Sample 10 No.: 03 ·5 u.; ~I <:.-

Sampie Location: --:;.0...;;;3;.....0·5o:.=W::;..-.-....L;...;2..=-_

Sampled By: OW/CM
C.O.C. No.:

Type of Sample:
[Xl Low Concentration
[] High Concentration

SAMPLING DATA:
Date: alJ:n Off Color pH S.C. Temp. Turbidity DO ORP Other

Time: t a.;, S-- Visual Standard mS/cm Degrees C NTU mgll Mv NA

Depth: ~ _ " il

cf{Jqv ;"0 go' '8' )77-Method: Sample Bottles ~·tfi .0'1/1 9.)'g
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

vac HCI 40 ml VOA Vial t3
svac 4C 1 Liter Amber Glass ~
Pest/PCB 4C 1 Liter Amber Glass b
TAL Metals HN03 500 ml Poly ~
Cyanide NaOH 250 ml Poly ~

OBSERVATIONS I NOTES:

.>+v-l<.o" 'W ,~Jfi,. _ (; i

d d.i t'~ -v- 6 {f

tfo'...r -"-'I-A (! s~ <:

va.{-I)r ""oJ c!fa. y , (0;01/""0 c,joV'

MAP:

f eV'i,~ eu"'" V"h.~

'>

/ IV

~C~I,.irc..le....ifIll!Ao:!-p~p,..ll.;.ca_b_l.;.e_:---------------t Signature(s):~\ (~J-L
~S/MS~ Duplicate 10 No.:



['"FI:) Telra Tech NUS. Inc. SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

-

Project Site Name: NASJRB Willow Grove Sample 10 No.: 03- 5w - I>
Project No.: 112G00845 Sample Location: 03->'>.1- (.~

Sampled By: OW/CM
[Xl Stream C.O.C. No.:
oSpring
[) Pond Type of Sample:
[) Lake [Xl Low Concentration
[) Other: [) High Concentration
oQA Sample Type:

SAMPLING DATA:
Date: 1.2. //6/c1' Color pH S.C. Temp. Turbidity DO ORP Other

Time: cq}o Visual Standard mS/cm Degrees C NTU mgll Mv NA

Depth: ti q

1;.5""0 ,17-7- "J,2. b I 6 6·-'::;) ---.-':;1-0Method: Sample Bottles c{et+~

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

VOC HCI 40 ml VOA Vial 3
SVOC 4C 1 Liter Amber Glass 2
Pest/PCB 4C 1 Liter Amber Glass 2
TAL Metals HN03 500 ml Poly 1
Cyanide NaOH 250 ml Poly 1

OBSERVATIONS I NOTES: MAP:
., de'~f5 -\ II" t ~\N"" ""'" " ~

~ I \,v"\ ae -.......---. N
- ...., .... '/>(

----~
c J-;,w' -15~('l'-"'::C» .L X-

( <> IJ, I,,) C J1,) ....

vv '" t~v W'<' )- ( , 2r.1 1r , I
\
"--~

" U' Cu {u~v-T_\.

re"-.''''''C(-i'V (2 c)o d..

\
.
\

~\"
-' ,x.y' y. ¥··-y-·-r~-"""·-+4L..)~ '" , '+

f~ ..... d: c·...I t:- "

~
(;; ':..·v.1~! ",

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
fr~LjvLL



(''11::) Tetra Tech NUS, Inc. SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

Project Site Name: NASJRB Willow Grove Sample 10 No.: 03- >\v - I if
Project No.: 112G00845 Sample Location: o S. - :"'...., - It(

Sampled By: OW/CM
[Xl Stream C.O.C. No.:
[] Spring
[] Pond Type of Sample:
[] Lake [Xl Low Concentration
[] Other: [] High Concentration
[] QA Sample Type:

SAMPLING DATA:
Date: IZ IblGY Color pH S.C. Temp. Turbidity DO ORP Other

Time: J 0 3~ Visual Standard mS/cm Degrees C NTU mg/l Mv NA

Depth: ~3"
CleC1~ ~4f':I

.0 -g I

q·1q 6/-1 3 ,;;:0>
Method: Sample Bottles .~ )!;

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

VOC HCI 40 ml VOA Vial 3
SVOC 4C 1 Liter Amber Glass 2
PesVPCB 4C 1 Liter Amber Glass 2
TAL Metals HN03 500 ml Poly 1
Cyanide NaOH 250 ml Poly 1

OBSERVATIONS I NOTES: MAP:

~ t y p.<\~ WI"j~ h 6 I .r-
-"\,-

"
/

dffr~
/

,.
'v <:.) I

\
'-.

\'vO\+tv W.;t.> c/eOl..,., (cl), 1-\0 o)Ctr

)
;t- c 3 \ I.v -/ t.f

\
) J

/
!

/
/'

..-/

Circle if Applicable: Signature(s):

MS/MSD Duplicate ID No.: - , i .; f
CL-z~{J [/);---£,;u



('"'11::] Tetra Tech NUS. Inc SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

Project Site Name: NASJRB Willow Grove Sample 10 No.: O:>-Sw- IS"
Project No.: 112G00845 Sample Location: O~-~v-!?

Sampled By: OW/CM
[Xl Stream C.O.C. No.:
oSpring
oPond Type of Sample:
o Lake [Xl Low Concentration

oOther: [] High Concentration
oQA Sample Type:

SAMPLING DATA:
Date: IJ..,.-lh- O~ Color pH S.C. Temp. TurbIdity DO ORP Other

Time: I <..f)" Visual Standard mS/cm DeQree8 C NTU mall Mv NA

Depth: '7 1 (

t tJfJ..V 6". ;,3 I O:';?- -<g. 0'1 log l. II 20'gMethod: Sample Bottles r.- ..
SAMPLE COLLECTION INFORMATION:

Analysl8 Preservative Container ReQuirement8 Collected

VOC HCI 40 ml VOA Vial S 6
SVOC 4C 1 Liter Amber Glass R Y
Pest/PCB 4C 1 Liter Amber Glass ~ '-1
TAL Metals HN03 500 ml Polv

'" :<.Cyanide NaOH 250 ml Polv ~~

OBSERVATIONS I NOTES: MAP:

...,;dt-I., 6/ p,'"'~ P,.d
5'k P't\.oO-\

d ~ Pt'k is I' 6Jti"~ ~~d ==-
~[lov1r ........ 1 I j~ h

\V,-\. t£'''' w-l{~ c i i?'~ It- ("i J
I I /

ho (J d (J"-

>~vP"'" hed w~> II'tJ ... It '1

CS.-;w-i>

r:~-----J
r

Circle if Applicable: Signature(s):

MS/MSD ~uPlicate I~~.: f;JJ '-v'!Ll0" sw- 11 ~ .. "'\

" -



---------------------------------------------------

f

SURFACE WATER SAMPLE LOG SHEET['1=1:] Tetra Tech NUS, Inc.

Page 1 0 1

Project Site Name: NASJRB Willow Grove Sample 10 No.: 'T)S->~_ 16
Project No.: 112G00845 Sample Location: ~? ;";,,v-!6

Sampled By: OW/CM

[Xl Stream C.O.C. No.:

[] Spring
[] Pond Type of Sample:

[] Lake [Xl Low Concentration

[] Other: [] High Concentration

[] QA Sample Type:

SAMPLING DATA:
Date: t2.jI6/i:J/f Color pH S.C. Temp. Turbidity DO ORP Other

Time: 1~/o Visual Standard mS/cm Degrees C NTU mgtl Mv NA

Depth: L{" 9,-;zs 6',,:;2 '> ') I.l-. ')
"' DMethod: Sample Bottles ' {&.,. v- (, ~-{ , c '? ;;z- ,,""

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

VOC HCI 40 ml VOA Vial 3
SVOC 4C 1 Liter Amber Glass 2
Pest/PCB 4C 1 Liter Amber Glass 2
TAL Metals HN03 500 ml Poly 1
Cyanide NaOH 250 ml Poly 1

OBSERVATIONS I NOTES: MAP:

,>J ,!?el"'" VVtd+~:",,- g/ "
~~-~

vt},~,J

cA.?fr" : I'"l ~" p~/\J6 . (,
ovt-{"iI

\,r-/~" +0 V0-
w- r.\,- c. i ,11,; ..... t ( \) i eI, '" oJ ().) v v-

I
X D)->IN_ Ie,

\
Circle if Applicable: Slgnature(s):

MSIMSD Duplicate 10 No.:
~ ij l/;LL

" L~' ,



(11:] Tetra Tech NUS. Inc. SURFACE WATER SAMPLE LOG SHEET

Page 1 of 1

Project Site Name: NASJRB Willow Grove Sample 10 No.: [) 3 - ~'vv'- I:J.
Project No.: 112G00845 Sample Location: 0,;' >\v'- If

Sampled By: OW/CM

[X] Stream C.O.C. No.:

[] Spring
[] Pond Type of Sample:

[] Lake [X] Low Concentration

[] Other: [] High Concentration

[] QA Sample Type:

SAMPLING DATA:
Date: 12/{6{6'J? Color pH S.C. Temp. TUrbidity DO ORP Other

Time: l't )- VIsual Standard mS/cm DeQrees C NTU mall Mv NA

Depth: All ( iCeq- 6, I til- D1> -g,I-=1 ;7./0 ..z;Zq
Method: Sample Bottles ~7

SAMPLE COLLECTION INFORMATION:
Analysis Preservative Container Requirements Collected

VOC HCI 40 ml VOA Vial 3
SVOC 4C 1 Liter Amber Glass 2
Pest/PCB 4C 1 Liter Amber Glass 2
TAL Metals HN03 500 ml Polv 1
Cyanide NaOH 250 ml Polv 1

OBSERVATIONS I NOTES: MAP:

Sr(~ll <'d«d·eJ {lrC,-, o.'+f<, Ii {Ire ....... r<6qo(.--......---n-----. _._"._.~- _._-----.

-t~ e f 0 .ro( ~I
L V st"'l'~"
._~

.-.

• i .,,, ......-~.... u, '-- .....
.----'

901.+1' l-=-

r· I~ (0,,(. v(2+f'.

'I,," " 4.€.

I...

7 >cf.--- O>-;>\./-i1-

i \-<- S, ;.-1" ..."",

J I
Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

Cj}~l!/U



---------~-----

SEDIMENT SAMPLES



SAMPLE LOG SHEET

Case No.----
8,------

~
Brown & Root Envimnmentat

o Spring

o Lake

o Stream

o Lagoon/Pond.

eY""Other SeJ I~t-
eroject Site Name fJASSRB W. lie w G-rcvc... Project Site Number~·_5..:.;...;;'=-_~ _

HNUS Source No. 6&~I:.:lI]~o;..l/ Source Location Q<=C=:S~k (kJjro....,d

Sample Method: Composite Sample Data

5+~i"'\C..~" .... '- - I ~.! Itl:>~e I Sample TIme Color/Description

Depth Sampled:

I, () 1=e.J-
Sample Date & TIme:

3-IJ-'t"":J ILion
Sampled By:

V,,"~e-,r Shl "t(or"A-

Signature(s):
t;.()AOO

lX -"TJ C1".......

Type of Sample

~ Concentration

~ Concentration
Grab Sample Data

o Composite Color Description: (Sand. Clay, Dry, Moist. Wet. etc)o Grab· Composite

B'~(.k/S~ .s~~ y G t""d.xJ
Analysis: Observation/Notes

rtt"'fg. VOM
- f.)b tf1.J~. ~I~~.•CLSVOM

VT9- Pest/PCBs - ,.:> p Shl-'\I'J
vr~Metals

~ Cyanide

n;vG..t-~ .." Sl'~-

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. '2505J3 "3~?.2-

Date Shipped 3-13-71-
TIme Shipped J<j3o
Laboratory fHU)L
Volume..



-_._----_.._-------------------
SAMPLE LOG SHEET

~
Bmwn & Raot Envimnmenta'

o Spring

o Lake
o Stream
o Lagoon/Pond
~Other SeJ,~t-

Ca3G No. _

81'------
~roject Site Name ~A.s3n..B W. lie...... G-r-c",~ Project Site Number.---5~~..;;'=--~-----------

HNUS Source No.--=B:::.G-;::;.....;s;;...;.t>~o:;.:;t~ So~rce Location Q ~ry;-k.-. Bebco-,J

Sample Method: Composite Sample Data

S~, ....'e.-S~ sk.d h~"d- lro..-J Sample TIme Color/Description

Depth Sampled:

/,0 ~,t

Sample Date & TIme:

3-13-'1r J4~.5

Sampled By:

V')I~e,t- Sh'l..i(or-A-

Signatur~_ J 00

"'''' :/-

Type ot Sample -
~ow Concentration

~h Concentration
Grab Sample Data

a Composite Color Description: (Sand. Clay, Dry, Moist. Wet. etc)o Grab· Composite

&r-c........." 5, H-'1' Sa",<!-

Analysis: Observation/Notes

J l/i"CLVOA5 -IJo. H-Ny ~I~)'
l.J VTCLSVOA5

(] T.,9L Pest/PCBs - tJ~ sh~i\''''~
;, "'~Metals....

..,Ji"Cyanide

~&\"2,0", S/~~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. .2ScS13 $;l.!i';2.

Date Shipped :}-13-<='-:1

Time Shipped ICf30
laboratory t4R,JJl
Volume.



SAMPLE LOG SHEET

8f ------

Ca3G No. _
<t&W

Bmwn & Root Envimnmenta.
o Spring

o Lake
o Stream

o ~oon/Pond

cr'Other SeJ. (1:&,1-

Eroject Site Name tJAS.JRB W. lie..... G--r-cv~ Project Site Number-:,·_S...:.·~_"_b_· _

HNUS Source No.~B::.:::G,:.::s;;:::;,o~o:;.:3~ Source Location o~J; ~k- B~ c..kur()...~ <

Sample Method: Composite Sample Data

5hj;\'c.~ ,~~<.-I hJ"I~' -rfb--J Sample TIme Color/Description

Depth Sampled:

1.0 kc-t-
Sample Date & TIme:

3-13-'11- 1110
Sampled By:

V,.1~e-.t- Shl (.i(or-".

Signature(f)~J~O
II~ltlJ'-.l-

Type of Sample

~ Concentration

~h Concentration
Grab Sample Data

o Composite Color Description: (Sand. Clay, Dry, Moist, Wet, etc)o Grab ... Composite
Bro .....~ ~1 Hv SJ'l.l .!.,! d~v "': •.k-,$c::>"H:.. f~)\Je.s

Analysis: Observation/Notes

TCLVOAs - flo tf1..>~ ~.~
.CLSVOAs -j)...rll~~ S~~k.. JJ:- bG-SDo.3.- c)/.sD cc>"eJ.c-~ df-

~ V'TyL Pest/PCBs f-I.- i ~ Iec...d"'b",-TAL Metals

Cyanide - ~pJ<:.- i~ a/~o ('45/f\\SIJ

[9"'" G~I A Sf~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ;;'505133;2..8.:L
Date Shipped 3-13-9?-
Time Shipped ,.,30
Laboratory IfR.oL
Volume..



SAMPLE LOG SHEET
, ~._~ of--
Case No.----
8,------

~
Bmwn & Root Envimnmental

o Spring

o Lake
o Stream
a !,agoon/Pond

B"Other$$,~IW+-

Eroject Site Name ~AS.rRB W. ", -....; &l"'cvc- Project Site Number-:·:-5 ..:.,'1..;,"-_b _

HNUS Source No..-13~&;;..;.s='O:....;.D_Lf:..._ Source Location Q ~&i k Bac..kg ro-:-zL

Sample Method: Composite Sample Data

.shi~t..._\." ,sk-e..f J,d.-.t TJ-o~1 Sample TIme Color/Description

Depth Sampled:

J. 0 ~c..t-
Sample Date & TIme:

3-'3-'17- J13~

Sampled By:

VL1~e.-.r Sh- <..t(o:1I-

Signat~

Type of Sample

~ Concentration

~h Concentration
. Grab 5ample Data
a Composite' Color Description: (Sand. Clay, Dry, Moist, Wet, etc)a Grab· Composite

P,ft>~ 51 'N c...'~" eY\c! C;J_rl ~;tLso~ le ....~
Analysis: Observation/Notes

~ tCl VOAs - Pb tflJ'-'i ~I~j~
~V1ClSVOAs

I..!: 1-"'1' CL Pest/PCBs - fVo ..s h:';\I~J
wl-"'l'~Metals

w~yanid.

uY'&~l~ Sl~e..---

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. . ;),{o!;-j3 3;;J~:'>-

Date Shipped ;} -13-97"-
Time Shipped l"t .30
Laboratory ARJ)L
Volume..



SAMPLE LOG SHEET
,''''::? of---
Case No.----
81------

~
Brown & Root Envimnmenta'

o Spring

o Lake
o Stream

o ygoon/Pond

Gr'OtherS<-d Iffl.-t-

2roject Site Name tJASJ"RB W. lie w &r-cv'c:.... Project Site Number:-:-·_5..:."_~_b-:- _

HNUS Source No..-B:.:::6-~S~'()'-o.;;;;;O";:S~ Source Location o\=(:5,.k,...~J~

Sample Method: Composite Sample Data

Sh.I"'~ 51<-e-1 hd"l frn---\ Sample TIme Color/Description

Depth Sampled:

J.o~+

Sample Date & Time:

J- 13-Cj7- D<1S.5
Sampled By:

V'/I~e-,r- Shl <...t(or"A-

Signature(s):W P ,.,
~~

Type of Sample

~ Concentration

~ Concentration
Grab Sample Data

o Composite
Color Description: (Sand, Clay, Dry, Moist, Wet, etc)o Grab· Composite

P,to.-..~ £'.,Jv <,If- .J..... ) rb~ ..;.tLk~~ +- f\lc:.~
Analysis: Observation/Notes J

JI""TClVOAs - ~ rllJ~ ~)~JS
L!1--"Tg.SVOAs

L:: !"TCl Pest/PCBs - ,.:>0 S+~I"lI~
~ IAlMetals

~~yanide

l!J""&~I~ ,S",i~

Organic Inorganic

Traffic Report No.

Tag No.

ABNo. ~4)o.~' ~ .:Jj..1r'.:2-
Date Shipped 3-/3-<;7-
Time Shipped /<130
laboratory AR,()L-
Volume..



SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~
Bmwn & Root Envimnmental o

~o
o

Surface Soil
Subsurface Soil
Sediment
Lagoon/Pond
Other _

Source Number __·'b~_~-"?-b-O-~-------- Source Location CR~""'\.Q..... ~~~vr-c\

Sample Method: Composite Sample Data

~ 0.. .... ,.....'"'<...":>".:> ~~ ",,",o.rd.. \: """o~\ Sample Time Color and Description I
Depth Sampled:

\ ~o.o~

Sample Date & Time:
'l;:,-\'?-o.., \ob C:::>

Sampled by:

~ \. r-. '-'V 0"'" '< vx.o c-o,.

Signature(s): \

W-eO, ...J\..7....... .,
Sample Typeri Low Concentration

~ High Concentration
. Grab . Sample Data

o Composite Color Description: (Sand, Clay, Dry, Moist, Wet, etc.)

n Grab - Composite '0 r D "".f\ - e.,,,'" '-'" ~o.,..,<\ tN,,,,,",, ,":>0""<" c~~c:...,,(.,\ o" ....c\
A alysis Preservative: "0\""0<...- orc:......o,.....,,"-. ~o.,~ ("" <>.. \

~ TCl VOAs darX,4°C Sample Location Map

U TClSVOAs darX,4°C

b TCl Pest/PCBs darX,4°C
5~<.. IJ bo<:.k Fi: I ;}.~SLJ VI"~l Metals 4°C

l.kl't:yanide 4°C

~V6~,'"" S/'-z-4'!" __

Observations and Notes

o Duplicate sample taken

~c \\~\,) C'UAc\\ 0-"\)~ ~\t)OVf:./

'oo-<k,~cou '" c\.



.... _ ...._-------------

SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~
Bmwn & Root Environmental

o
io
o

Surface Soil
Subsurface Soil
Sediment
Lagoon/Pond
Other _

Project Site Name ~ 5\ c-:::."'"""'S <t--..b \N~\DY £"ov-L Project Site Number ~L..,'-.D \.0 I c'\ Q-v~

Source Number b<Q<-::>'=:. o} Source Location C)~~ ~ ..\~ ?Yo.L.'<.-ez:"our-J",

Sample Method: ~O,I''-'''''''' ""\~.e.\ Composite Sample Data I

'- ) a \,c:>~\ Sample Time Color and Description Ijit

Depth Sampled:
\ \:o~""\

Sample Date & Time:
~-\~- <\~ ~~~C)

Sampled by:

~ '\ !"c~ ~~'<;;,c'v.-o c:-0\

SignaIUre(~

-./

Sample Type

mLow Concentration
o High ConcentrationmGrab Sample Data

o Composite Color Description: (Sand, Clay, Dry, Moist, Wet, etc.)

o Grab - Composite 'o<:-:::>~~ ~-::>,,,~ "" sO:l'~ O:'"'c\ ~~,,~\ ~'""'i. \- IJ.-e....
A )3lysis Preservative: \N\'''''' 'So~ on:......o.C":'c ~(J':,,~.... '( 0..\

'"
TCl VOAs dark,4°C Sample Location Map

'"
TCl SVOAs dark,4°C

J;f. J ;J..;}.Sh T9- Pest/PCBs dark,4°C Se<- IJbc:.ck.
TAL Metals 4°C

Cyanide 4°C

"'~,~ Sl~

Observations and Notes

o Duplicate sample taken

-~~ ~~'\J .L 9 oPI\'.LJ-;, c<...o..a.,.\.~'---:::;<

()..~Dv-L,. 'oo-v\L.,~o\J'" 6- ,



-_ _-------------

SOLID/SOIUSEDIMENT
SAMPLE LOG SHEET

~
Brown & Root Environmental o

~o
o

Surface Soil
Subsurface Soil
Sediment
Lagoon/Pond
Other _

Project Site Name ~l?\ S :::. Q..... <b~~\~ ~ ~~ oya....

Source Number __~~....;'b:=.-S~~..=.....;C)=-...:5.......--_--

Project Site Number S Y. 'e~ ( CS tV - ',)':l

Source Location b c.L.'c<:e~o ur-.¢. <0~~~\\-<...

Sample Method: s,,",o.' ("\"\-<"-l.,.<;' S ,:::>"",~ \ \ Composite Sample Data
~ ~c;...",<>-\~ Sample Time Color and Description

Depth Sampled:
\ ~OQ\

Sample Date & Time:
'1:> -VI:> - 0...." \o'\S

Sampled by:

~ \~ '-v S~,~<uc-o.

SignaIUre(tJJ~
~

Sample TypemLow Concentration
o High Concentration

B Grab Sample Data

o Composite Color Description: (Sand, Clay, Dry, Moist, Wet, etc.)

o Grab - Composite \:>'0 ....... n ,,<>,,\>\ '-'\ ec.o..,....,c\ ()..""~ ~~c..'-V\ ~\ ')t. ~/so~

A }3lysis Preservative: CY"c....0. f"\" <:.- ~6'''-(.~ 0.. \

TCl VOAs dark,4°C Sample Location Map
TCl SVOAs dark,4°C

TCl Pest/PCBs dark,4°C
5~c- IJ bOQ.k #. I;;J.. =>-S

f-1'Al Metals 4°C

_r'Cyanide 4°C

ffi'" 6-\~ i","" 5, ~-<...--'

Observations and Notes

o Duplicate sample taken

~c 'Y\~0 ,"<.-c..&\ r,'~'='

()..'oov<- \oo.0~OV'"~



P f

SOIL & SEDIMENT SAMPLE LOG SHEET["FI:) Tetra Tech NUS. Inc.

age 0

Project Site Name: NAS Willow Grove Site 3 Sample 10 No.: 0$->Q-)2
Project No.: 845 Sample Location: Q~- 51>-16

Sampled By: f? y..r ( (. ""
[Xl Surface Soil C.O.C. No.:
[] Subsurface Soil
$ Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: { ~/f,>lol? Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Time: J:7I1)'
$",'It-t so.,J ¥>i'erMethod: Disposable Trowel O-G" pV'0 "..,-'" I

Monitor Reading (ppm): 0
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)
1____

Method: ---- -1---N...1
Monitor Readings ~
(Range in ppm): I---

----- ~
~

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

TCLVOC 5 Gram Encore Sampler 4'
SVOC/PestiPCB 8 oz Clear Glass Jar ~

TAL Metals/Cyanide 2 oz Clear Glass Jar .;

,

OBSERVATIONS I NOTES: MAP:

I-'IU Headings Above baCkground - noto,e "-. """-

ftV'i ,..,e+d- ~o",J

1-111 Matenal encountered - he Yl t f.".v 1.,,4v-1 /1\ \z O'3~P- 12-

50l"",it c~Jit'-f-toi {'.-O""" S,..Je c f: ~ ~1'C'-.

\~ ,
>0;.1 ,-l, , "',b2 f-vH'" c""lv~""T ~ fe-y-fl'0H-~'" {-'e ..... ct

G.rp ("'.>'4;J

'-, ~ Ff",,-,

""',,-\r"-O<,'-r(W.
fV<!l)ll~",,~y

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
»~JJ //LL,



[~) Tetra Tech NUS, Inc.

------------------------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample ID No.: 03-.?D- 15
Project No.: 112GOO845 Sample Location: Q?-SP -(~

Sampled By: Qliv lo~\
[) Surface Soil c.a.c. No.:
[) Subsurface Soil
[Xl Sediment Type of Sample:
oOther: [X] Low Concentration
[) QA Sample Type: [) High Concentration

GRAB SAMPLE DATA:

Date: I .< I /.6 10 "X Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: ('JCf?S-
5; Ity Salll,J JMethod: d;rl'd. +vo""ei 0-6 If ~...-.?w /0'\

>C'101 C h,coot .1
I

Monitor Reading (ppm): 0 wt-t
COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

""'-
Method: --- -........

-----Monitor Readings r--.JI A
(Range in ppm): ~

----- ----- -----......
SAMPLE COLLECTlON INFORMATlON:

Analysis Container Requirements Collected Other

vac 5 Gram Encore Samplers J
svac/PestiPCB 8 oz Clear Glass Widemouth I
TAL Metal /Cvanide 2 oz Clear Glass Widemouth j

OBSERVATlONS I NOTES: MAP: -

~~
-....---------.-~\.., > - S P - , ~

~"" '" <>1 v(l.. f" '.)~

- ea,. ,... t)ff~ V~'r.ld

~"''-\)
7' .~.

.,( X C
)</ :-:- it .' 7?+- jl(. ."'" ~\_;( \)t:;"

Circle If Applicable: Signature(s):

MS/MSD Duplicate ID No.:

»-~Jl jv.4L



P f

SOIL & SEDIMENT SAMPLE LOG SHEET["FI:) Tetra Tech NUS, Inc.

age 0

Project Site Name: NASJRB Willow Grove Sample ID No.: 0"] - >'0- 1'-1
Project No.: 112G00845 Sample Location: ~~-SP-I'1

Sampled By: Dw-li'tI'
[] Surface Soil C.O.C. No.:

,

[] Subsurface Soil
[Xl Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: IJ'il-OY Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: 104 ~
S i tit 5'q "1) f LV e+I 5 C' tVl e

Method: d,<.Dv~. lIt -Iv~..,~j - 6 {I ~v~W'V\
t- J C' -, .J

0
Monitor Reading (ppm): 0
COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

------Method:
.........

---- -----Monitor Readings ---- N/lt
(Range in ppm): ~

r---..
~

'"--
SAMPLE COLLEC110N INFORMA110N;

Analysis Container Requirements Collected Other

vac 5 Gram Encore Samplers "]

SVOC/PestiPCB 8 oz Clear Glass Widemouth I
TAL Metal /Cvanide 2 oz Clear Glass Widemouth (

OBSERVA110NS I NOTES: MAP:

_c: ef' '>·0 ... fIt> ic?-/~t~/ Itt...
c 3- :> I.J... 1'-1

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: JJJ1lvLL



("1\;) Tetra Tech NUS, Inc. SOIL &SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample 10 No.: 03 - 5'P, , :;
Project No.: 112GOO845 Sample Location: Q~_~pn_l>'

Sampled By:
[] Surface Soil C.O.C. No.:
[] Subsurface Soil
[Xl Sediment Type of Sample:
oOther: [X] Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: i. :.? '- It - O'K Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: 17..00 II >C", "1.1
1

.> [) cV1 .~ VJ Of.5;
Method: 0-6 eVC VVVl .f.' 11'1
Monitor Reading (ppm): 0 lvE't
COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

~
Method: ------

--------Monitor Readings ________JY/ A
(Range in ppm):

---------- ---------. ------ ~
SAMPLE COLLEC110N INFORMA110N:

Analysis Container Requirements Collected Other

VOC 5 Gram Encore Samplers 6
SVOC/PestiPCB 8 oz Clear Glass Widemouth :<.
TAL Metal/Cyanide 2 oz Clear Glass Widemouth ~

OBSERVATIONS I NOTES: MAP:

5 tf. s« ....) 1.1 J O:J s~N.+

FDY D ;"-Sw- It;'

Circle if Applicable: Signature(s):

MS/MSD eu"lic~e.~ Y:h~/!v4- f)j~SD-/f



...._------_._ _-- ------_._------------

SOIL & SEDIMENT SAMPLE LOG SHEET[1\::] Tetra Tech NUS, Inc.

Page 1 of

Project Site Name: NASJRB Willow Grove Sample ID No.: n3-5-0-/6
Project No.: 112GOO845 Sample Location: 0'$-JD--(6

Sampled By: 9')("'-/<;'''''
(] Surface Soil C.O.C. No.:
(] Subsurface Soil
[Xl Sediment Type of Sample:
[] Other: [Xl Low Concentration
(] QA Sample Type: [] High Concentration

GRAS SAMPLE DATA:

Date: /,.) Ii (, I 0 )( Depth Color Description (Sand, Slit, Clay, Moisture, etc.)

Time: I ;;g I t:;
.> ;I ~ 1 S-of" J.. I >" C 'VI! Pf /, il Rj / S c ,_ C V t <; -f~,Method: Dljo, .1.1& +.r~ "d I D-b fl BrQt-v ",,-

Monitor Reading (ppm): 0 wf'f
COMPOSITE SAMPLE DATA:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

-------Method:

-------~
Monitor Readings "--.. 1../ /
(Range in ppm): "7Z(}

~

~
~

SAMPLE COLLECTION INFORMATION:

Analysis Container Requirements Collected Other

VOC 5 Gram Encore Samplers <
SVOC/PestiPCB 8 oz Clear Glass Widemouth
TAL Metal /Cvanide 2 oz Clear Glass Widemouth

OBSERVATIONS I NOTES: MAP: ,
(J," ",01

PJ..-t <l v--ca.J ...-----O"'~ ( .. ((

01-5(;) -I r.

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: !ih.JJ n.LL



('11;] Tetra Tech NUS. Inc.

...-._-_..._--------------

SOIL & SEDIMENT SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample 10 No.:
Q$- >9 ''!=

Project No.: 112GOO845 Sample Location: D·?-~D-(

Sampled By: vv/ (.M
[] Surface Soil C.O.C. No.:
[] Subsurface Soil
[Xl Sediment Type of Sample:
[] Other: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

GRAB SAMPLE DATA:

Date: {2/fU () C Depth Color Description (Sand, Slit, Clav, Moisture, etc.)

Time: Pf2:C
Method: 0- 6 II 8~-OI.""v1

S'; Ii'( SCA~d,>Q~t V~, ic~1

Monitor Reading (ppm): S"lw<P Vtc~ ~. lA'/)+

COMPOSITE SAMPLE DATA:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)-----I-
Method: -------.~ -1------
Monitor Readings ----......... --- IV / A
(Range in ppm): ~

------- ------- ""-
SAMPLE COLLECTION INFORMATION:

- Analvals Container Requirements Collected Other

VOC 5 Gram Encore Samplers ~
SVOC/PestlPCB 8 oz Clear Glass Widemouth (

TAL Metal/Cyanide 2 oz Clear Glass Widemouth i

OBSERVATIONS I NOTES: MAP:

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.:

IMtvLL



GROUNDWATER SAMPLES



GROUNDWATER
SAMPLE LOG SHEET

~
Brown & Rom Envimnmental

~ Monitoring Well Datao Domesnc Well Datao Other _

Proj~ct Site Name ,NAS JR e - W.· (I U'-<J Gi >'.A?

Source Number __O.;;....;;J_M_U\./_...;;O~/..;:S"-- _

Project Site Number _..;,)_-_4_(_6.;..- _

Source Location S:/e. ::#" ~ - A!i"~L, J-Ir~ L~"d;:11

Total Well Deem: .J 2. I Purge Data

Well CasIng Size & Depth: ~ I pH I S.C. ITemp I GeAer ana Turbidity
'I" pvC T-/"1o (-C} ,0. o.

Static Water Level: 24· r-l /,7,? ") r~(/ " Z-b 2t(.CJl/ P. -:J q i1 1.5
One CasIno Volume: iI. R? ..... f"

Start Purge (hrsl: /.)3 ?- /3-:1'7 J.D . (2) Zt/·Yl :J.b( 23 r. 1...
End Purge lhrs.l: /J.r3
Total Purge TIme lmm.l: /(. /3'11 .<": u9 . /2 7- 2r.lf , "7 <Jb ,7 t l/
Tota! Amount Purgea (gar.1: q L/(#..rY

MOnitor reading: IJqJ s-: ((I ./1(, ZJ.(,l..{ ,t. toy Jt.to. 2..
;Vo / e c:. d,'/! 'i S

Purqe Methoa: Lu,.-v -flov../ r"'''~r.>·.lJe o... ",p IJYJ .J: (j 2- . /23 Zlt.t.J 7. Df.{ JtI f": f
SarnoIe Method: L ''-V (lu-' -!..i.,,z/>. 'It " ... -p
Deom Samoled: 27" / ?4;:::;' J: <tJ ./20 21. (./. Zs-? 626. P
sam~e Date & TIme:

,/2$'/97- IJ,S-3 /7~'7 f: <:tl. -I {? 22.(;- (.rJ 70/. r
Sampled by:

A 4-# w",o /;-;-/ /.3.;-/ .r: 4;> ,.iZD Z-7.-77- D, '-t 2.. 1"02.0
Signature(s): SAMPLE DATA

pH S.C. Temp (OC) Color and TurbiditY Ll·D.

~ ~._ ~.L A .r: <t2. ·/20 '2 J_ ""':1-::;'- ","/~r ;(oL.O !.UL
Type ot Sample Bservauons/Notes:

(!g Low Concentration CUl)1ic:ate sample taken

o High Concentration
tEl Grabo Composite .o Grab - Comoosite

.
Analysis Preservative:

TCLVOM HCl to pH<2. 4°C

TCLSVOAa .tee -TCL Pest/PCBs .tee
;.oJ TAL Metata ~topH<2

CyanlCJe NIOH to pti>12



GROUNDWATER
SAMPLE LOG SHEET

~
Brown & ~aot Envimnmental

tEl Monitonng Well Datao Domestic Well Datao Other _

Proj~ct Site Name ;VAS 7R e - ~: II C'-V r.. r 1'.A?

Source Number __C_J_3_M_<.A.I__O_'..,:/;....;;;;.I;;;,;,-. _

Project Site Number __)_-_Lf_{_6 _

Source Location S:k'_:#3 - /1/;'#1. S-lr~ L..c.."dl:il

Total Well Deom: IRO .- Purge Data

Well Casing Size & Depth: Vcltlrtle I pH I S.C.
1~~1

.... ana Turbidity
'(It ,lOve /"f""\~ .KJ. O.

Static Water level: /I,J1 1 /22 L( R.JI /7r IV,o'l 2. .., "'J D.Q
One Casing Volume: /OJ'. ~ c:c,/

Stan Purge (hrsl: /22<./ 17 7 b CJ. 0:; ./9 ?- II;, rl IJI 0.2
End Purge (hrs.l: 1240 I
Total Purge TIme (min.): /b /221 9 ID .Iery IC/. '1,:), 2. <5~ /. /
Total Amount Purgea (ga.l.): 2. j-

Moniter reading: J2.1D ~ .()~ ./9f. 1C/,61 ,Z.3 f 2. /
A./o r eGo J,'I'1 'i S

Purge Methoa: L U'-J -flov..J J""'C,~r.." hie tJ ....... p )232. 9. (y,? /1_1, I<!, / <. /.6 1 2.0
Samole Method: L "V 1'1v.... :-d .....02 n . ~ / ( " ... ~/J
Deom Samoled: /69" 1231./ ;>.99 ./92 IC!. d' 2 /- 32 /. g
saml~ Date & TIme:

;/ZJ/91 /2-4D J23.£ P.9,) ,,/'7/ /].12 /.0'-1 2. (;
Sampled by:

£.VOL> Ihrcl,IYl-",,-tf'

Signature(s): SAMPLE DATA
pH S.C. Temp (OC) Color and TurtJiditv /J. O.

~I:v-/.A~j f.7) , /1/ /J.:;2... c ~,.,r 2.6 /.0 t..f
Type ot Sample EjservatiOnS/Notes:

~ Low Concentration Duplicate sample taken

o High Concentration
I2l Grabo Compositeo Grab - Composite
Analysis Preservative:

TCLVOM Hello pH<2. 4"C

TCLSVOM 4-<:
TCL Pest/PCBs 4-<: -
TALM.... ~lopH<2

CyanllJe NaOH 10 pH>12



GROUNDWATER
SAMPLE LOG SHEET

Brown & Root Environmental
~ Monitonng Well Data
o Domestic Well Datao Other _

Proj~ct Site Name j!/AS 7R e - W: If (j'-'.J r; rlv<!.

Source Number __O_3_M_UV'__o_2=..;>....S''-- _

) -i..f (/Project Site Number _....;....__c _

Source Location S:1e.-::iJ - A/irrlL. S-fr~ 1..t:."d4fl

Total Well Deotn: Purge Data

Well Casing Size & Oeptn: V'OIt:tMe I pH j S.C. ITemp I ector ana Turbiaity
TA-"J2... (OCl /.),0.

Static Water Level: /2/ !l.I3l1 5'-(..9 ,10c; /7.zr r-.K~ IV. I
One Casing Volume:
Stan Purge (hrst Iii:; '-I / t.; ,76 l',r7 ,Iof /7).,1 r~?- /0 'I
End Purge (hrs. I: j l/ '-12..
Total Purge TIme Imln.): X' /<t:Jf f:4K .1/ D 17 ~J r: 3! II. G
Totat Amount Purgea .£.gat): 'I Ld&-.s
Monitor reading: 1<./40 5'.41- , //7. ~:;s- ,r (% I f~. (,

A.Jo /' (! c. J .'" ~ s
Purqe Methoa: L u·.A.l -flo......; :;I.AC•.~,.,..lJe 1J ... ,..p jL.f4 Z s". f.( 9 . IIV ri, (/6 ?'.. of ]>j

Samols Method: L '-V fi,;..... ;-d .....~n. ,( t. ",--I)

Oeotn Samoled:
sam,e Date & Time:

'/26/97 /L({j2
Sampled by:

L 04'"'lSbur '-f7i> L /"
Signarure(s): SAMPLE DATA

~ch;!Yt ;l:wvtJJb~
pH S.C. Temp (0C) Color and Turbiditv f).O.
r </9 • /1</ I~· <t, "SJ J: oJ'

Type ot Sample r! Ei'servatiOnS/Notes:
I;gJ Low Concentration Duplicate sample taU"

o High Concentration
I:EJGrabo Compositeo Grab· Composite

.
Anatysi. Preservative:

.. TCLVOAa HCI to pHc2. 4-<:

TCLSVOAa 4-c
TCL Pest/PCBs 4-c -
TALMMaIa HHO:! topH<2

~ CvanlO8 NM>H to PM>12



GROUNDWATER
SAMPLE LOG SHEET

Brown & Root Envimnmentai
I6J Monitoring Well Datao Domestlc Well Datao Other _

Project Site Name ;VAS 7R e - N.// C'-<.J r;,. :.:....<?

Source Number _...;;O~J.;;;.·_M_(A/---..;O~2_S....I=__ _

Project Site Number __J_-_Lf_f_6 _

Source Location S:1Q.::#3 - A./i".lL, S-ll"~ L&'"d/://

Total Well Deem: Purge Oata

Well Casing Size & Depth: =-1 pH I S.C.
I~~I

Geter ana TUrbidity
.tJ/J.

Static Water level: 0731 9./J ./'7/ IJ:J? t. '7.\ .3'7.3'
One Casing Volume:
Start Purge (hrsl: 0930 0133 ~./J .{f( 1'1. =1'1 L.Vl. 1fJ: '!
End Purge Ihrs.l: o "7 <.to
Total Purge Time (mln.l: 10 013S- -:;,If, .. I'i. Ir.26 :;'.02 ;; t.. 0

Total Amount Purgea t.Q8[l: '-I Litul
Monitor reaaing: O'73f 1-. Is' .13( 1«0 ·6·79 ft. 2..

;lid / (> Go J;" 'i S

Purqe Methoa: L 0'-.) -flo.....; rfAC"~6,f..Ie tJ ... ""p

Samote Methoa: L '-V 1/.; -' :-d. .-.,02 n, H( t' ...~ IJ
Deom Samoled:
Sample Date & lime:

o "7 ltD:;z./7/97
Sampled by:

,fit '" If U.h,~/Vrd

Signature~s): SAMPLE DATA
pH S.C. Teme (0G) Color and TUrbidity fJ. o.

~~~ ~./J .IK(;' Is: to clear S ¥" 2. 6.9- Y
Type ot Sample EjservatiOnS/Notes:

~ Low Concentration CUQlicate sample taken

[J High Concentration
tEl Grab
[J Composite
[J Grab - Comoosite
Analysis Preservative:
W TCLVOAa HCI to pHc 2. 4"C

~ TCLSVOAs ..OC
TCL Pest/PCBs ..OC -
TALMetala HN03 lopH<2

CyanIC. NtI0H to pH>12

.0



GROUNDWATER
SAMPLE LOG SHEET

~
Brown & Root Envimnmental

~ Monitoring Well Datao Domesne Well Datao Other _

Proj~et Site Name ;VAS J"R e - 0-,;.' II C'-<J (, f"-<!.

Source Number __(_J_J_M_vv_.;.;O_2;;;..;;;J: _

Project Site Number _....;)_-_4_(_6 _

Source Location Sf,?.. =;f3 - /1/;,,';1, J-Irvd L.~"dl:tl

Total Well Deom: Purge Data

Well Casmg SiZe & Depth: '-'.1U! I pH I S.C. ITemp I ~ ana Turbiaity
1,'n-..iL C-C) /J.o.

Static Water Level: /0 1(' -::}, J Cf ,I"}.] IS~ I r. oJ" 7J7. £
One Casmg Volume:
Start Puree (hrsl: 10 I L/ /0 I -::;- :;.1{2 . 1'1.r If: 3 +.(j / J 'i
End Purge ehrs.l: i 0 2 J
Total Purge nme emln.l: /1 lOr? +.I.fLf ./=;-..3 IS: zy :}. to 1r.;~1

Total Amount Puraea (ger.l: f.J L.-Iu<;
Moniter reading: /02' J..£fr ./ 73 Jr. l1- ·7 (6 1'1 J'

;Va I" (> Go J,'" 'i $

Purge Method: LU·-.J -fl0"""; ::I.-<C~r.;./,/<! () .. ",p
Samole Method: Lu '-V flli -' cd.".1/" ~ (( ....~p
Deom Samoled: /3'1 I

Sample Date & TIme:
/02,)7/':;' /91

Sampled by:
;«-1 ....-ff Lvt>o I~rcl

Signature(s): . SAMPLE DATA
pH S.C. Temo (0G) Color and Turbiditv lJ~O

~ 'U M . .J 7-. if 9 t . ('+3 I /.). 1-:; C I l!!:.4/ /<,/0 ~.60V~ ..... '-

Type ot Sample EfservauonS/Notes:
~ Low Concentration Duplicate sample taken

o High Concentration
1:81 Grab
o Composite
o Grab· Comoosite

.
Analysis Preservative:

TCLVOAa Helle pH<2. 4°C

TCLSVOAa 4-<:
TCL PesvPCBs 4-<: -

Qo, TALMetaJa HNO:3 lopH<2

~ CyanlC2e N80H to PM>12



-

GROUNDWATER
SAMPLE LOG SHEET

Brown & Root Envimnmental
t?J Monltonng Well Data
o Domesnc Well Datao Other _

Proj~ctSiteName ;VAS 7R/!, - 0:ll c '-0 Gr :'.....<!.

Source Number __(....]_3_M_lIV'__(_)_3_S_· _

; -Lf (/...Project Site Number _~_--.,;,.t; _

Source Location S:IQ. ~3 - A./i-dL. S-lr~ i..~"d;:/I

Total Well Deem: Purge Data

Well Casing Sjze &Depth: ¥oltlme I pH I S.C. ITemp I Color ana Turbidity
7i'~ (OC)

Static Water Level: t. 2S- J(jJ,T/ 6. 2-6 . /17- 'jU.oZ ]9.1
One Casing Volume:
Start Purge (hrsl: It/t.} 'i? 1<;.r3 -f... S-t ((I _~ II: 22- :]1;
End Purge Ihrs.l: / JO.s-
Total Purge Time Imln.): I?- I<fFJ L. <tiP .14 q IlL""': ?I J7l.f
Total Amount Purgea (gat.): II I"hr"
MOnitor reaaing: /'IJ -:;.. f.. ]2 · (4.\ I/t. /1 35-7-

I. s /6/'/'/I'\
Pun;e Methoa: L V'N -flo.....; S'lA'-'~r)·.hlc! 0 ........ 1) I</J7 f, IX' .{I./ J /,( . /0 ,?((

Samele Methed: L "V I"loj..... :-d",1/;. ,,~ t' ...~ IJ
Deem Sameled: /'1 ' /Jt;1 6. 06 ·N? 71. Q"J :J t/l.J
sa~e Date & lime:

/Zr/91 /JOJ IF'O] .r '9(/ . 1</ 6 lit. 28 .19/.
Sampled by:

!. U ..... ".1!~rL-f~ C:-,. /rbJ' .r. !~ • f<{ ( 1£,(0 '-12 1

Signarure(s): SAMPLE DATA

3<>b11Yl~~
pH S.C. Temp (OC) Color and Turbidity

J:.8'+ 1./</6 t T/..'!+ <,1'2/
. Type ot Sample I BservatiOnS/Notes:
~ Low Concentration DupliCate sample taken

o High Concentration
~Grab
o Composite
o Grab - Composite

.
Analysis Preservative:
.. TCLVOM HCl to pH<2. 4°C

TCLSVOAa <tee
TCL Pest/PCBs <tee -

:0. TALMataia HN0310pH<2

~ CvanlC28 rqOH 10 pH>12



GROUNDWATER
SAMPLE LOG SHEET

~
Brown & Root Environmental

IEJ Monitonng Well Data
o Domestic Well Datao Other _

Project Site Name ;VAS 71( I!. - Lv: II (,'-0 r; r :)~.

Source Number _...;O~3_M_UV_..;.O....;;3_S~L _

J-4 (/Project Site Number c _

Source Location j,/<'!- =#3 - .I1./1".f1, S-tr...d i.~"dt:(1

Total Well Deom: Purge Oata

Well Casing Size & Depth: VeIwM I pH
j

S.C.
I~~I

Coior ana Turbidity
/:.""'<2-

Static Water level: - /S"lfCj {,.J2., ,/Yt! I J. f {j; J. 4
One Casing Volume:
Start Purge (hrsl: /5L{~ !s-S-I f:- 20 ./'61. 13.d" I. I!
End Purge Ihrs.l: /JJ~

Total Purge TIme Imln.t (0 /(' j3 -6. (9 ~I ?t I7.J-:) 3 I
Total Amount Purgea (gat): IS-
MonItOr reading: /JJ.J 6· lD .137- O. If Z 3.0

;Va r (> c.. J;" 'i S

Purqe Methoa: Lc>·-.J ilovJ ;1.A~."-.2r..·.l-k t ...... p /JJ+ f.. 20 /g7 f 3. '-IV J.O

Samole Methoa: LiJ'-V 1'/""'" ;-d ...,~/dfl t' ... -/J
Ceom Samoled: 7- ( I

samle Date & TIme:
'/2)/91 /D7

Sampled by:
!...OL.."'Jil....r~73£1-"

Si9:;;~~~h~
SAMPLE DATA

pH S.C. t Temp (GC) Color and TurbiditV

t·2.0 .18 ?- I /S.4b '3. 0

Type at Sample I BservatiOnS/Notes:
3J Low Concentration Duplicate sample taken

o High Concentration
Ar~s;c,,,, LutZfltEl Grab

o Composite
o Grab· Composite

.
Analysis Preservative:

TCLVOM HCI to pH<2. 40C

TCLSVOAa 4-<:
TCL Pest/PCBs 4-<: -
TALMetala HN03 topH<2

CyanlO8 NaOH to pri>12



GROUNDWATER
SAMPLE LOG SHEET

~
Brown & Root Envimnmernal

I6J Monitonng Well Data
o Domestic Well Datao Other _

Proj~ct Site Name jVAS JR e - w.11 U'-V (, I' :><..-<?

Source Number __L_J_J_M__VV.....,;O;..",,;:;3;;.:I _

Project Site Number __)_-_Lf_f_b _

Source Location S:I<?. ~3 - -1/;,,-11, S-fl'~ L.~"J;:(I

Total Well Deom: Purge Data

Well Casing Size & Depth: 'Jell:utle I pH
j

S.C. ITemp I Geter ana Turbidity
r;.""Q... (OC) //. o.

Static Water Level: I t/l.! J? 7.0/ .ltR 1/7.41./ P. 0 I 'I.q
One Casing Volume:
Start Purge (hrsl: /'/4',> l<tso ?o2 .. 16 (, /1.9) -:;. 'y r.4
End Purge Ihrs.l: /J~J
Total Purge TIme Imln.1: Z() lilJ 2 POL ./7..) 11.'i0 ? C; S- /0.7
Total Amount Purgea (gal.): 2
Monitor reading: /<f ,)4 f.oY .fer (/. 'I .f'.:] J 2/.3

;lid r e Go .1"11 'i S

Purqe Methoa: L() ...oJ -fl0""; :-I.AC~6'hie IJLo '"' p Iqn f.OJ ·Il'! //. .f3 ~. ,?J.. J2-~

Samole Methoa: L '-V f /"-' ;-d .,01" ' ~ (~ to<.. - /J
Deom Samolecl: I.J'$' /I/.CP R Q>S- . ItS- 1/.2] Y·40 '/0·3

sam,~Date & TIme:
1/-.70/91 /JOS-

Sampl~by:

S":cl-or~!/J"ce..
SignalUre\S):rJ~ SAMPLE DATA

pH S.C. Temp (0G) Color and Turbiditv .0:0.
f.oS- ./65 /1. 2.:] r/f!-4/' f/o·3 i: vO

Type ot Sample 86'servauons/Notes:
~ Low Concentration Duplicate sample taKen OJ /l'\W /+I
o High Concentration
1:81 Grab ArI...."c;" '-oJ~ ((o Compositeo Grab - Comcosite

.
Analysis Preservative:
W TCLVOAa HCI to pH<2. 4"C

k:;;;J TCLSVOAs .-c
TCL Pest/PCBs .-c -
TALMetala HH03 topH<2

CvanJae N.OH to pH>12



GROUNDWATER
SAMPLE LOG SHEET

Brown & Root Envimnmental
~ Monitoring Well Data
o Domestic Well Datao Other _

Proj~Ct Site Name jJAS 7R e - tv: If C'-<J r; f,lA!.

Source Number __(_J_J_M_VV_..;O;;;...-Y,-·...,;S:::.- _

Project Site Number __J_-_4_(_6 _

Source Location S:/~:#3 - A!i,,-jl, S7r~ L~"dl:ll

Total Well DeDm: JS/ Purge Oata

Well Casing Size & Depth: V'8lwFRe I pH j S.C. ITemp I 0060r ana Turbidity
1,/"./-/vC / i,., Q.. (Oe) /.J. o.

Static Water Level: I]· r 4 IS-OO {" 4"+ .lD,,! /r: /4 r..::;..}-- /0 J. -f
One Casing Volume: I] . 8 I .'7c, {.

Stan Purge (hrs I: iLls-r feo?.- 6., J 8 . 2lJ~ 1'I,f6 :; .'7J 2/-:;
Ene Purge ehrs.l: /;/ 2 I
Total Purge TIme emln.): 19- Irb </ f.. ]~ .212- /).9b Y,]) [7t7
Total Amoum Puraea (gat.): /2. -=7.> L;lc·j

-.

MonItOr reaaing: 1)66 6. J (. .2)] /6.0'1 . -:J.. {JS" ;ZA 2 . ..£
;Vd ,.. e c. J ,." 'i S

Purqe Methoa: Lc).-.j -fl0""; S-IAC'~r:>'hie /J'-"'P Ir08 '(,3' .ZlJ /[/2- 9,t~ 92J".Y
SarnoIe Method: L <-v flu..... ,d.',.}. n. ~ (t t' ....~p

DeoUl SamDled: 2S-' JJ10 6· 36 .21J' 1(. ]<-/ '??9 5PJ:o
sam~~Date & TIme:

;/25'; 91- 1,)/2
Sampled by:

W<>o!ro4.'h4-f1-
Signature(s): SAMPLEOATA

pH S.C. Temp (OC) Color and Turbiditv /J.D·
~ ~ tJ ~~ """~ /. ?< .21) /6.]</ /' !<YtT 5'fJ ;2. ~~

Type ot Sample BservatiOnS/Notes:
~ Low Concentration Duplicate sample taken

o High Concentration
121 Grabo Compositeo Grab - Composite

.
Analysis Preservative:

TCLVOAa HCI to pH<2. 4Q C

TCLSVOAa 4"C

TCL Pest/PCBs 4"C -
~ TALMetaia HN03 topH<2

~ CvanlOe N.OH to pH>12



GROUNDWATER
SAMPLE LOG SHEET

Bmwn & Root Environmental
[BJ Monitonng Well Data
o Domestlc Well Datao Other _

Proj~ct Site Name ;VAS 7R e - &v: If c·~ r; r :>v<!.

Source Number __l_:J_J_M_VV_..;;O_<f..;..·.-..;;.s_a""" _

Project Site Number __J_-_4_(_6 _

Source Location S,f<:!.. ~3 - A/1,,-fL. S-lr~ L~"dr:(f

Total Well Deom: 16 Purge Data

Well Casing Size & Depth: VoltlfAe I pH I S.C. ITemp I eat8r ana TUrbidity
2 II 7;'~ (OC) .0. v .

Static Water level: .f-L{')(/ /rN 6·oJ • I Cj 6 /3. ql/ J.D? /;.1
One Casing Volume: /2. /) c:e.i. / r.rt koct ./91./ /7. '-/) f'.(j I d . .)
Stan Purge (hrs): /S-,r-? / rr"iY h. /1 • 1-;(. /f, f \ Y.3Y /r. S-
End Purge I hrs.l: /C/z, /t( 00 (- . 12. I?c' / if. 00 f. JJ 1+.-::;'
Total Purge nme Imln,): 2.D /~,., .., t':'T2 ./Sl; /J, Cf1 9· 4.3 21. ]
Total Amount Purgea (gat): ZO t.. '-/(../' so 160'-1 6.0] · /'7 q 1'1.0;- l". 7P '} 2. I

Monitor reaaing: /1./")6 f...fI · / ~ r- III 02- . J1'.1/ }... i.!. t;.
tVa / (! Go J.-" 'i S /liOP- t: . (4 . 19 <./ / 'I. ()(7 f. zy i?b

Purqe Methoa: LU·-.J -fl()vJ S'c..,-,..~".; Me IJ""'P /6/0 1..4S ./~<-f /1/. ():z. Y.ZL 7Cj.4
SameIe Method: L '-V flo! ..... ;r...L .....ol/'"'(~ ,,,_-I)
Deem SameJed: ?r/
sa1e Date & lime:

/2.r/97 /612-
Sampled by:

f2!'/c#- tJuv!-fJ ~t'./

Signature(s): SAMPLE DATA
pH S.C. Teme (OC) Color and Turbiditv jJ.u.

~ /. ./_ ..... ./~ C·I,! .1'1'1 JlI.O~ t /...lei'</ J..9.'-I y. 21.
Type ot Sampte &servatiOnS/Notes:

~ Low Concentration Duplicate sample taKen 63 /"lk? 10 S
[J High Concentration
t81Grab
[J Composite
[J Grab· Composite
Analysis Preservative:
~ TCLVOM HClto pH<2. 4°C

~ TCLSVOAs 40C

~ Tel Pest/PCBs 40C -
~ TALMetala HNO~ topH<2

~ CyanlCle N80H to PM>12



-
GROUNDWATER

SAMPLE LOG SHEET
~

Brown & Root Environmental
~ Monironng Well Data
o Domestic Well Datao Other _

Proj~Ct Site Name ;VAS 7R e - w, rt U'~ r;,. :'v<!.

Source Number __L_J_J_M_vv__D_t.f.......Z _

J - L.f (/...Project Site Number t; _

Source Location S:/<:. =#3 -It/,-di. S-lr~ L~,,"(:II

Total Well Decm: Purge Data

Well Casing SiZe & Oepttl: VeltlfRe I pH I S.C. ITemp I Galer ana Turbidity

n~ (OC) /J.D.
Static Water level: /60'1 t· !.3 . /:f.J 12.03 -:). K<::j . 6
One Casing Volume:
Start Purge (hrsl: /(,62 /6oiJ f.. 1ft . / -:j..3 72.// :;2. g'::;" .(,
End Purge Ihrs.l: /6 I J
Total Purge Time Imln.): /1 ItOf £. ?'7 ./-:;'3 1?t3 7-.crC b
Total Amount Purgea (gal.): 2
MonItOr reaaing: /1. 10 c· :;z ~ ./::).; /2./ 2 ~,9.(; .:;

;Vo / ~ Go J..-" Ii S

Purqe Methea: L V·-.J -flo......J r-",C,~,.".h1e tJ"",..p MIl- t. ~?- .1::;.3 /7.09 ?J2 .b
Samole Method: L '-V flu ..... ,d.....v,.'ft. "l-o-t)

Decm Samcled: Is-R'''
sam~e Date & TIme:

/30/91 /t/S
Sampled by:

J£...'<l:.ol"o(1/;" c:e
Signarure~ SAMPLE DATA

pH S.C. Temp (OC) Color and Turbiditv tJD-
(,. ?-:). ./1-3 12.0 '1 c]<Vt' .t; =?-. Ji2.

Type ot Sample -- EfservatienS/Notes:
~ Low Concentration Duplicate sample taJten

o High Concentration
Arl-e..r,'~~tEl Grab W~((

o Composite
o Grab - Composite

.
Analysis Preservative:

TClVQM HCJ to pH<2. 4"C

TClSVOAs <tee
TCl Pest/PCBs <tee -
TALMetala HNO~ topH<2

CyanlO8 N.OH to pH:>12



GROUNDWATER
SAMPLE LOG SHEET

•

Brown .& Root Envimnmental
I6l Monitoring Well Data
o Domestic Well Datao Other _

Proi~ct Site Name IJ AS J"R e - tv: 11 0 '-0 r;,. :,<.A1.

Source Number __(.;;.:J....;J;...-.M_uv'_O--.;;S-;.....;:;S~ _

) -4 (/..Project Site Number t _

Total Well Deem: ¥/) ,. Purge Data

Well Casing Size & Depth: ¥eh:lA:ae I pH I S.C.
1~~1

eoIer ana Turbidity
7;mcz /J.O·

Static Water Level: 2 9.~3 1'13 r .r.</~ . n.J /rS3 ;; 6. It..! s-:I
One Casing Volume:
Start Purge (hrsl: 1'133 Itt..] X r. 40 • /21 Ir.. gS- 23./6 J.J
End Purge «hrs.l: /lfl{~

Total Purge TIme I mIn.): 9 III if () r: 4c> • /2 tf /6.' 0 23.3''1 :;.1
Total Amount Purgeaj.gd(l: q. S- L l-krr
Montter reading: J LJ l.j'2- j:l.fl. . /2 tt II.' ." , 22. , <.f V.S

IUd / e Go J "1\ <; S

Purge Methoa: LU·..,J Ho....J j",C'-.!6.l-,{e o ... ,..,p

Samele Method: L o.v flu"'"' ;"d .....,zn.H~ t' ... -IJ
Deem Samcled: .7J- /

sam~~%te/ ;1e: /4'-12..
Sampled by:

1:.")' .-..., LO""''''lLur'-;f

Si

9$:KwNM SAMPLE DATA
pH S.C. Temp (oC) Color ana TurtliditV P.o-
l: (j 7 ,/2'-/ /6· I':- 9 Ie kar k.;- 72.64

rypoof samp BservatiOnS/Notes:
~ Low Concentration Ouplicate sample taJten

o High Concentration
I:8l Grabo Compositeo Grab - Comcosite
Analysis Preservative:
~ TClVOAa HCI to pH<2. 4°C

TClSVOAs 4-(;

TCl Pest/PCBs 4-(; -
~TALMetaia HN03topHC2

l::i;l Cyanloe N.OH to p";~12



GROUNDWATER
SAMPLE LOG SHEET

Brown & Root Envimnmemat
~ Monitoring Well Data
o Domesnc Well Datao Other _

Proj~ct Site Name ;VAS 7R e - Lv: II u·....J r:. (J'.A!.

Source Number __(_)_3_,n_1_LA../_...;O;...-.~_.I _

j -.:.r (/..Project Site Number (; _

Source Location s: 1('... =;j J - /t.j,,,-!1.. .)-1r~ !...c, "d(:11

Total Well Deem: 9ft' Purge Data

Well Casing Size & Depth: 'VelIilJ"Ml I pH j S.C. ITemp I eeter ana Turbidity
@ /;I""\/l., (Oel .0.0,

Static Water Level: ~ ::J :z. ?t-S 13JO t.1X' . /10 Ii(. 4( Jo.Z( jfb.J"'-
One Casing Volume:
Start Purge (hrsl: /327- /J33 ~. LJ l06 /3. 'f:.l..f 71-.30 /10. S-
End Purge Ihrs.l: IJ.:J?
Total Purge nme fmm.): II /63.J {,. 2 '3 ,lOb !ii.IS 2 s::::;...s- t5· J
Total Amount Puraea (g.at.1: /1 Li.f<:,.-$"
MonItOr reaaing: ;.'73 y b. 22- • lOS- f7l1.lI 7j 27-.20 {, <f-3

;l)o ' eGo""'" 'i S
Purqe Methoa: LV·-.J -{'Iov...) S-lA~ ."-<t.r,·· hie IJ ... ,.. {J

Samcle Methoa: L()'-V flu .... ,,-, ......1/;.,11. ,,<--,0

Deem Samcled: /1'7'
sam,.~Date & TIme:

'/IV/97 )JJJ>
Sampled by:

p~ .." L O<,."SLa" '-1

Si9;Z:~~
SAMPLE DATA

pH S.C. Temp (OC) Color and Turtliditv fJ. O.

6.22 , IDS" /r· <f 9- d~c,.. h <t• .3 272

Type ot samp/ BservatiOnS/Notes:
~ Low Concentration Duplicate sample taken

o High Concentnrtion
tEl Grab
o Composite
o Grab - Comoosite

.
Analysis Preservative:
~ TCLV(JM HC1 to pH<2. 4°C

~ TCLSVOAs 4-<:
TCL Pest/PCBs 4-<: -
TALM.... HNO~ topH<2

CyanlCle NaOH to pli>12



GROUNDWATER
SAMPLE LOG SHEET

Brown & ~oot Envimnmemat
ta:l Monitoring Well Data
o Domestic Well Datao Other _

Proj~ct Site Name ;VAS 7R e - ~I\/. If c·....,; r;" :)~_

Source Number _...;L;;..:J..;;;,J_M_tA/_..;;;O;...6:::....;;S:=:.... _

) - "I (/...Project Site Number _...;...__~ _

Total Well Deem: ]p/ Purge Data

Well Casing SiZe & Depth: '/eltl"'8 I pH I S.C. ITemp I Coior ana Turbiaity
/I"'..-Q... (-C)

Static Water Level: c7~ ~Sl II./:J I J-: -::;. (, I ,2c <./ 11'.1-( loJ
One Casing Volume: . I
Stan Purge (hrsl: -/424 J4J3 ,s-] 2 ./59 I/~. ~·cr /) ')

End Purge (hrs.l: /1f39 I
Total Purge nme Imln.): is- I~JJ ~21 • /99 17.(,9 ILZ
Total Amount Purgea ~.): J 1.it.r S
Monnor reading: /'13 -I- J: (~ .200 II:;. "i J It:. n

A..!d r ~ c:. J. ,'" <; S

Purqe Methoa: Lu '..-..J -f/ov..J ::-"'C....,zr;. hie tJ ... ,.. II I l/ J 1 .r 16 • 7 b t IX'.(fC 16::::;..
Samele Methoa: L '-V flu"",, ;'d.".n-~{( " ...~IJ
Deem Sameled: -.<7'
samiJe Date &Time:

'/JO/91 /'f39
Sampled by:

LoJ""- r £1...0 '""'?~Lt-"
Signarure{s): / SAMPLE DATA

:jebzm t/owrJ;4 pH S.C. Teme (0C) Color and Turbiditv

J./6 • 261 I?'. <to )/. ?-
Type ot Sample J ~servatiOnS/Notes:

31 Low Concentration Duplicate sample taken

o High Concentration
1:81 Grabo Composite .o Grab - Composite .
Ana'ysis Preservative:
~ TCLVOAa HCl to pH<2. 4°C

::::l TCLSVOAa .-OC
~ TCL Pest/PCBs .-OC -
~ TA1. Metala HNO~ lopH<2

~ CyanlOe NaQH to pH>12



GROUNDWATER
SAMPLE LOG SHEET

Brown & Root Environmental
1El Monitonng Well Data
o Domesuc Well Datao Other _

Proj~ct Site Name ;VAS 7R e - 0/, /1 0 ....../ r:, :.,-<!_

Source Number __(_)_J_M_lA/_.:::{)~6...;;S]:';;;.;;.:. _

J-.:.; (6Project Site Number_~ _

Total Well Deom: '1+.2..' Purge Data

Well Casing Size & Depth: ~ I pH
j

S.C. ITemp I Color ana Turbidity
T;<A.~ (OCl oP.

Static Water level: J I· f, I I /2.fb {Ob .D1'1 /r. (f, 2(. (, () fYI
One CaslnQ Volume:
Stan Purge (hrsl: /114 /J.</ .r= ? q .D7J !f'- ::;-:;. 2~.17- j],2.-
End Purge «hrs.l: /2.lfO I
Total Purge TIme Imln.): IL ! 23 '! J- ~) .67.] 1S:C;2 2t./3 'I(
Total Amount Purgea (__.l: 9. ~ '-I'-I~rr

MOnitor reaaing: /23t.. J·72 ,O'7,j /.r92. ' 26. oC) '10. ('0

'vc> "e Co ~ ,'/\ " 5
Purqe Methoa: Lu ,-..) -fl0.....J s-,-,C~r:;. hie 0" '"' p

SamPle Methoa: L" '-V fill -' ;-d .-....u; ."t t' ...~ tJ
Deom SamPled: R2'

sa1/;;/ ;1e
: /2 :'(0

Sampled by:
7d",:.. Loc.."'Jt'"''''~

SignalUre\s): I:x SAMPLE DATA

~ob:tY1 OUM-~'I
pH S.C. Temo (oC) Color and Turbiditv /l.D
s: '::)-2 . .01S' 1.1. C; 2. £ 1~(1./ '10.1 26

Type of samPler! BservationSINotes:
181 Low Concentration Duplicate sample taKen

o High Concentration
tEl Grab
o Composite
o Grab - Composite

.
Analysis Preservative:
I.I.a TCl VOAa HCI to IlH<2. 4°C

- TClSVOAs 4-c
TCl Pest/PCBs 4-c -~

::.. TAl.Metaia HN0310PH<2

Z:i CyanlOe NeOH 10 IlH>12



GROUNDWATER
SAMPLE LOG SHEET

~
Brown & Root Envimnmental

~ Monltonng Well Data
o Domestlc Well Datao Other _

Project Site Name ;VAS 7R e - ~Il./: {I (j'-<J r; ; :>v<!_

Source Number __O..;....;;3_M_0V'_..;;O;;......;6;;.;T;;;;;;;;;. _

; -4 f/..Project Site Number 1;; _

Source Location ,],/-''!- ::#3 - ,1//,,-fJ. S-ll'~ 1.&.,,';(;11

Total Well Deotn: Purge Data

Well Casing Size &. Depth: ~1~Me I pH I S.C. ITemp I CoJor ana Turbidity
-r;-,.. 0_ (OCl

Static Water Level: J2. b I 1/ (J I ? ~ C) .:JOf ~O-J:::j <Fe. 1..
One Casing Volume:
Start Purge (hrs I: 12 J 9 17 '1.3 7-.'71 • .3 03 Z~-1-z. /01_ 6
End Purge Ihrs.l: /2 J 7- I
Total Purge TIme Imln.): IS! /ll../)' f(. 2 ~ • .1 {I 1/. OJ /9 Z
Totat Amount Purgea1gai.I: 3.J etc, r

Monitor reaaing: 12. «::; ? J'I . Jo3 zf.ll /7 c..
;Va r ~ Co do'" 'i S

Purge Methoa: L (J'N -flo.....; :-1A'-~r;.',J.J~ /J .... "'p IJ.. (jq Y. </J .2'7' 2(- c, 7 2i-cr
SamCle Methoa: L '-V flu ..... ~d ....~n.'/( " ...~fJ
Dectl'1 Samcled: 1<1 ( / /2S-1 ?4+ .2'79 2): n; 12"L
sa7e Date & TIme:

/2.r/97 /2.)'7- 12;-3 f. l.f9 . J 0+ 2-'-/2. J("
Sampled by:

h (;" L OtA"I.f £ /.Ar Y 12 JS- j. '-19 , 'J rz. 2(.69 13°
Signature(s): I SAMPLE DATA

~~Nt ~J"hA pH S.C. Temp (OC) Color and Turbiditv

f. '-{"l , .. J If( I 27.3=i Ir/:.o{ Iu.d." '13]_<0' 'VI

Type of samp'(j BservatiOnS/Notes:
~ Low Concentration Ouplicate sample taken

o High Concentration
tEl Grab
o Composite
o Grab - Comcosite

.
Analysis Preservative:

TClVOM HCl to pH<2. 4°C

TClSVOAa 4-<:
TCl Pest/PCBs 4-<: -

'" TALMetala HNO~ top~2

Cyanlae N.OH to pl"t>12



GROUNDWATER
SAMPLE LOG SHEET

~
Brown & Root Envimnmental

~
oo

Proj~ct Site Name ;VAS 7R. f!, - W, II c)'-v Gr:llA?.

Source Number 03 M <.A/ 0 -::;. :Ii

Monitoring Well Data
Domestic Well Data
Other _

Project Site Number __J_Lf_f_6 _

Source Location J:/e.. =ifJ - A/i"-I/, S-ll'~ I..~ ,,)(:1/

Total Well Deetn: i./C Purge Data

Well Casing Size & Depth: \'eltlflllle pH S.C. ITemp I Color and Turbidity
2 II I'l/e y;",,~ (OC)

Static Water Level: It.!. &l.f /230 .)./9 .2JJ II.I•.J(, 2('.1'"
One Casing Volume: .)-08 (., t., (

Start Purge (hrs): 122~ /2 3 1- J: ,( 9' .2 J'{, jl/J5 .7 '3.0
End Purge (hrs.l: IV·{O
Total Purge TIme (min.): /2 /23 tI .J.~6 .z.r6 /II. 'if" /1·3
Total Amount Purged (gaJ.): 2· S-
Monitor reading: /2.l/.. .r: 12 ,2(2 ;,.J. 1(, /].J

;Va / ec. d;" 'i S

Purge Method: Lc)·.-..J -flo.....; S"IA'-~,.,-./'/e 1J....... p 123(; ,r_6U .].6S" /,J:50 /0. J
Sample Method: Lv'-V ;Iv'"'-' sd"'l/".Ht. " ... -IJ
Deettl Sampled: Lli I /2 Z(D (,n .2(( /r. (1/ cr. 7-
Sample Date & TIme:

7/~/91- J1L{L
Sa~ledby:

00 ..... De.vor
Signature(s): SAMPLE DATA

pH S.C. Temp (OC) Color and Turbidity

~~h ,<,": T~ .2(C /1:(1./ /'I,~/' tf'. '7'-
Type ot Sample e:fservatiOnS/Notes:

~ Low Concentration Duplicate sample taXen

o High Concentration
t8J Grabo Compositeo Grab - Composite

.
Analysis Preservative:
~ TClVOAa HCl to pH<2. 4°C

TClSVOAa 4-<:
TCl Pest/PCBs 4-<: -

I:lo TALMetaIa HN03 topH<2

~ Cyanide HaOH to pt1>12



GROUNDWATER SAMPLE LOG SHEET
page_of_

Project Site Name: IJ<Mt.:.A.:...::S.;.....::J"""&~B"-- _

Project No.:

Sample 10 No.:

Sample Location:

Sampled By:

03t\Wo!S

Purge Calculations:Date: _~.....;;1,.,...L.1}.llf/-704;.:z~----
Purge Method: L,w: .Q low

PID Reading (ppm):--=:~==~:::-----

Well Casing Diameter & MateriaJ:__....,jy"-~---LP...KIJ!;.a"C""-- _

Total Well Depth (TO): __2:H-'i'Z'-'J,c:;.""""I?"-- _
Static Water Level (DTW): __....;2:-1....:.\&..\15....- _

Static Product Level (DTP) _

One Casing Volume (gal): -=- _
Start Purge (hrs):__.......Jl.lljol-4~l _
End Purge (hrs): _

Total Purge Time (min): _

Total Vol. Purged gaVL:
oW' ,.

1": 0.04080
2": 0.16319
3": 0.36717

(!J 0.65275

3X IO.~~}(o.~z..

7.2
1.3-z.,,~

6": 1.46869
8": 2.61101

10": 4.07970
12": 5.874n

7.z )('l.. -- I t..J,t-{



..<~
~'-<,.-.

" page -Z. of Z-

iiIII PURGE DATA SHEET
Date: y~JQI;,,
Sample ID No.: 03 t\WOI $

":,'l. ,
:

Comments

i~ Uel
I~\f~ 2/. ,t( {. In~ O.J~ a.1I 4./.' (~.ZZ ,{gl. C/
I IS' U,A 7 Un . <:Q"\ 0" ,c:.:: ~.4.~~ 4-.1,,( f2.7~ ltD I, "
I " 1"1 ~ n. ~ ,C: IJ'lI'J ' «:..I.d' (J l{ c; Tr ", L.J i7 .< .., '64.0
14£ 'l- ,I. '- ~tJ, ~.I.f7.. n,I' 1 3.2.1 };z..< 12. ~ 1") IG,t:;, 7 innr'Jl :

1'1 'i: 1<'<~ 100 5,3'1 .., 0,14 '~ /1.hld 3.~ 12 f IfD~,()~

1'1 ~ ~ Lc 0'1 WI') Sl3.5 O,~ I "."i't ~",:, fl. ~ } t?o ..Si nt holD tlro)/
I , ,

•

,

Signature(s):



-

GROUNDWATER SAMPLE LOG SHEET
page....Lof~

Project Site Name:

Project No.:

Sample 10 No.:

Sample Location:

Sampled By:

Purge Calculations:

1": 0.04080 6 ft
: 1.46869

@90.16319 8": 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12ft

: 5.87477

1. () .(J(. Str(e"l :~lv,,~

Date:
--:~~---+=-r-''''--

Purge Method: _....:..IlClU.:wL. _

PIO Reading (ppm): _---".- _

Well Casing Diameter & Material: _......:::Z_~......:.'..:.I&t:""'1'__ _
Total Well Depth erO): _--:;.'i_o _'_-:-- _

Static Water Level (OTW): __...&U_\,....~..;;:1..=--' _
Static Product Level (DTP) ~ _

One Casing Volume (gal): __- _
Start Purge (hrs): __or-- _

End Purge (hrs): _

Total Purge Time (min): _

Tolal Vol. Purged (gaUL):

'N

MSIMSD

Slgnatul'8(s):



.' GROUNDWATER SAMPLE LOG SHEET
page_of_

Collected

Purge Calculations:
1": 0.04080 6~: 1.46869
2": 0.16319 8": 2.61101
3": 0.36717 10": 4.07970
~ 12": 5.874n

SJ.~, ZO'

Sample 10 No.:

Sample lpcation:

Sampled By:

Preservative

•

Date:
---.;:::...tJ~"'--------

Purge Method: ---'......~:.u;. _

PIO Reading (ppm): _.....,--=-~ _
Well Casing Diameter &Material: ---!:l:..J_.y...,.C _

Total Well Depth (TO): _....;.1l.:...1""'- _
Static Water level (DTW): __1.&..&.."""'O..:;.$'" ~__

Static Product Level (DTP)__- _

One Casing Volume (gal): _...;...!'It.....;;.- _
Start Purg~ (hrs): _...::o:..;:,,~~=___ --:
End Purge (hrs): _ ...I'-C)cK?~ _

Total Purge Time (min): _s:.Z..:.l'iOI:.- _
Total Vol. Purged galll:

Project Site Name:.~t-
Project No.: NrJ 100.2111' •

@012.'5, ~J TiJd "IWe Ecpf~ !~) ~OZOkOltott

Nsc e81lt.JcJ.~ FD- z.. @,. 1300

Signature(a):



r~ PURGE DATA SHEET page Z- of_
~ t." 1,_ (

Date: i z.6' c,
• • Samp' 10 No.: 0' HW-o'--r-:Z:-=

,-T1m~- I -watw ~.vel f Flow _ I _PH_l ~o_nd. _ J _~Urb.~l_~~ Comments

\ .... In. _,

~q,~ , .ocr 'UJO G .Oz. b. ~!,.., 16. n ~.r.l 'O.t•., no . r; , ,r
l\U~ , z., .,... l ", o.1'Lli ~, J S. c,o ... rf rJ~. 2,.

0110 '.!if zc,o • ,* o.nL It.z.. S.t.1 JI'.lf 1~".7

~G\ ..o C.e' z.eO q.19 o.1"Z.l. 1(.' t;.'~ tI." J'.~
eCbjO 1t.~1 %.eO q.ltI O.'u. Q..~ ~'i ct.\.\ Ilf.\
t". 1.11 Z;00 cUq o.1t3 o.l..- 'i.70 Qt.1 l1-lI.1

l' /b.O' Je' 'f.\9 O.·n'" -'3.~ 5.'" 11. 13 11'.2.
z.- /0."'. .t '.\4i (J ~3c,; z..'I' ~.15" 10.'" liZ.'
'\0 [o.SS ,t Gil. It o.)~O -II.' c;.(,1 .o'.lf1 AfJ.z..
ItO 10 f.'Z- Gf.\t.. o.1z..7 -If.' C;."z.. 11.*r JoI.1
'"' .- • ••_. \I. T .... • .... " • 61 --oL ,J .fle --

lifO 10. '5"1 It 1••" _. J'S fl. If L•., 7 Lt. "0 "if.,,-'
" Jt .1~ r..- ...~ ".~JII" -2..' ~.t1 II.t, J.l.o
~ If ~I 1'- 1 " e. Jz,C' ·3,"" 5·5' II. '0 102.."
'\0 l'l..· 05 ~.. 'I .1\ 0.1,\\ 2..0 5'. (, , ft. ~o 11. t
110 12.. If! ~LjC '.'0 0'. JU- . L 1 .~o AI ,,- en. t.
Ft It.· ~... .,..,0 1. '0 o. ~z..s "I.. ~ • ate, nOb 'S.lI

ILlt I,.~ z,oo Cf.o1 O.~\i %.'5 •'It( n.01 1\.1
I' (Z..~, Z... ~.IO b.ll-v 1..2,.. S .'13 10'''1,.. I'.'
" \1.." . 'VIO q to G. ~z.o 2..1 E.~I 10. &fu C7.'
")0 ,"Z,.12" t-o 1.'0 o.~~.. 1.' Ji.J5" ,c.,1. r5.'
lifO l~ .."z.. lAO 1.07 0.3'" -O.L 6.2..1 /G.1':1 t'f.Lf
If'5 vz,.,"\~ ~.. eta' d.31' -5.0 ~. t.~ 10.'" It,.'
'b 11.•., , ~o 1. ()., o. 'n, -1. ., !;. 1.5" 10 15" r 2. • oz...
S'5' L1..1 I z'e" , Q' Q. !'Z3 -5'. \a ii. z.2t 10. '6' 71. Ct

.-,.. '2..'11 ZaQ Cf·01 e.Jf.fI. 1.' 'i.2~ 11.00 1"7.d-

Signature(s):

...~



GROUNDWATER SAMPLE LOG SHEET
page_~_of_

Project Site Name:

Project No.:

JIl'''~ ~ ~i\\g..,~

/'10 )ItO. 2.10

Sample 10 No.:

Sample Location:

Sampled By:

Purge Calculations:
1": 0.04080 6~: 1.46869
2": 0.16319 8": 2.61101
'3": 0.36717. 10": 4.07970
4": 0.65275 12": 5.874n

t-" ~ IJ .~.
~~\1'

., \ _~{IIL-, ~ Gt ....
(t~s.

Date: -~.;J,.f:x..-------
Purge Method: _

PID Reading (ppm): __--:----:- _

Well Casing Diameter & Material:~.:::v_--,- _
Total Well Depth (TO): _/,_%'_.,'--- _

Static Water Level (DTW): _~Cf=':'•...1.1...1.1 _

Static Product Level (DTP) __- _

One Casing Volume (gal): __--AI~O _
Start Purge (hrs): _..;..I-=-If_t~ •.,...._
End Purge (hrs): _..;,.te.;:...;..rf.,..;;.~ _

Total Purge Time (min): _.....:'..;..2._0 _

Total Vol. Purged allL: $2. G,

Signature(s):



.

iiJII
PURGE DATA SHEET

page~of ,...

Date: Z. W"k
Sample ro No.: o~IbJD&.3

Comments

lin.If --q~, .10 '" I~ ~ q '.f, q n f,.._' • • _, 1. .r:

'''''~o /fJfJ' _~l. ('J. 1'"T1 "2.. r 't.q'i Il.1af ~,.sr v w,.~

l~b 150D...... • fO o. 11' fJ • I £I. ~t 1\.11 "Ii•• • 1
,

I~ '''I.J. ."11 ~. 11 f ,,- " q..~4 Il.41f ,7,' .If
15"00 It- ar1'#- b. \"1' 0·0 if_1M 1'1-. tJ , '~t......
'~LO h ... "'_"J~ 0·\" b.o q.~, , 3 .• ' I)S .1
1,"f.O IL. ~. "tar U.119 "" 4'#0 ·'.ff- I~t .7

Ifl' ,... ~ .1' O·l '79 D.o '1-.4(-0 ".""c. ''''~ .0
l'5"~O tl.- • ., 2, ~. 1'1 ~.o ~ 4.... ' .,-,.,. l'f~.~

."" ~ 0 IL- .." 0.11· 4.0 't..., 1).'1'" 'If 5'.'"
t(, Of) I L. .1Z-. 1.1' 0.0 If.lfL It" tatS .2-
If.l0 1~ .11 e." -G.I 'f."2- " .•1 'so .1
til !..O IL. ....." ". n1' -0·1 .,_..~ "·'1 1~'.1

1~1.1j II.. ~'f 0.1" - &.1 ...,~ " ..., lSl.,1.

Si~tur~(s):



-

GROUNDWATER SAMPLE LOG SHEET
page_i of Z.

Project Site Name:

Project No.:
AJA-S ,.TEfl iv/I/;_ Grolr'l

&ClOt? ,,'k1O
Sample 10 No.:

Sample Location:

Sampled By:

Purge Calculations:

~ 0.04080 6": 1.46869
[9(0.16319 8": 2.61101

3": 0.36717 10": 4,07970
4": 0.65275 12-: 5.87477

to-t.t' sc. tee-A

Date: __--"'t......U'7i1';.,...I'-="~ _
Purge Method: _.....;L;.::CJ:Mw:lL...:~..../,&1lUol1WOL- _

PID Reading (ppm): _

Well Casing Diameter & Material: __~_;J_"7(1V~C=-- _
Total Well Depth (TO): __~4.=~~ _

Static Water Level (DTW): I..:.{O=--,7.:.1"06- _
Static Product Level (DTP) - _

One Casing Volume (gal): __-=-,_,'=3.J,f..::"-':.:..' _

Start Purge (hrs): ---.,;J,(;;-..::.-J4-!-!1.3....,f:........"O'-------
End Purge (hrs): ~=-::~~~~·If _

Total Purge Time (min): ..:lIl:...qll-......,..- _
Total Vol. Purged aVL: 5.S"
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GROUNDWATER SAMPLE LOG SHEET
page _,_ of 2...-

Project Site Name:

Project No.:

tVA-.\ ~6 lui 1M..., 6rrJv<
1/0/110.2,10

Sample 10 No.:

Sample Location:

Sampled By:

01""'v 0 'l.X

Date: __....lj~d...;.IJ...' _
Purge Method: _.wbJ=",,---:~..t:..==IAJ:..- _

PID Reading (ppm):_-====~ _
Well Casing Diameter &Material: _---:~:;..~~9..:V~c"- _

Total Well Depth (TO): __..I'I'":-'t4l:-Pt........ _
Static Water Level (DlW):---2[L------
Static Product Level (OTP) -~-------

One Casing Volume (gal): ~-=- _
start Purge (hrs): __~....L..,;;........ _

End Purge (hrs):-_.-....:~f------

Total Purge Time (min):---~'-r-----
Total Vol. Purged gal/L:

~

Purge Calculations:

1": 0.04080 6": 1.46869
tJ'.0.16319 8": 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

Duplicate ID No.:

, . ,'~. ~." '. i '.,



~oci.e~oa
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-

GROUNDWATER SAMPLE LOG SHEET
pagelof .2..

Collected

~.,.,. cis

,'C i..:;" :::.. 74 L:;:::. 1\ -' t."

Purge Calculations:
1": 0.04080 6": 1.46869
2"; 0.16319 8": 2.61101
3": 0.36717 10": 4.07970
,,\

4'1: 0.65275 12": 5.874n

Sample 10 No.:
Sample Location:
Sampled By;

Preservative

Date:~ J. j C"·
Purge Method: J..ttJ'-tJ~)A"':!'-lro:....-------

PID Reading (ppm): -:-:-'-'~:"""'7"--------
Well Casing Diameter & Material: _j-L'-"-'PI-''-=-..J..::c.:::;,.. _

Total Well Depth (TD):~-~:-- _
Static Water Level (DTW): ---:.,.\.:...:v~':J~ _
Static Product Level (DTP)_-- _

One Casing Volume (gal):_~..,.....---------
Start Purge (hrs): ....;,<.rF.........·· ~...- _
End Purge (hrs): ..Iiu..o:O~2.~Q'__ _

Total Purge Time (min): --=Vl.-'1...=- _
Total Vol. Purged al/L:

". .~

Project Site Name:

Project No.:



~
PURGE DATA SHEET page '"2.-0f--1...

Date: 2\~Ck
sample ID No.: 0 -; !'J\~ ('); 5

Comments

eC',)~.v <. D. ~ L '1. 'fl..c 3~, l~ ). if <;.:;, I . .. 1.$(. f>
G'l ~t· -< (, r::; ~1 <A '~n ,'hI> e.t.q ">.. 00 rl ,-t~ j _~l\. 0.;-

~~Lii) Cl'l.-~ I ·'.VI' ~o ~'2.. ;) (\ 'S, (.; ~'. ''·It=-' i ~LI i.-i
I,,:)r:;r. ~<.l t:;) L 7,\.61 .~C:. 31 ;;.~ <. \~ il.Sit, B;;-. 'i
lc0 0 ',- i.v~ ~" (l: I ~ ..... ... ;.;J -it Ai Bl... C
I~i~ <.().C;) l- l.t;t,\ 2'1.'1b 00 fJ tiu II (g 13G,h
I.;j'? () U ,1n' 1~1.11C1 '1;.#1 S.Cf."J ,I. e:~ 3Ll.~

.

~..
~.... "'-

01'.:'"

~~~~

:~ Slgnature(s):



GROUNDWATER SAMPLE LOG SHEET
page Lof-l

)

Collected

Purge Calculations:

1": 0.04080 6": 1.46869
2": 0.16319 8": 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

Container Requirements

Sample 10 No.:

Sample Location:

Sampled By:

Preservative

.t!" J ,,~llo.N bK>V'e...
t.m ,.". z..,o

Date: _.....;...~+---=-- _
Purge Method: _ .......~""- _

PID Reading (ppm): -
Well Casing Diameter & Material: _~z..::;..'_'.......;.~_c.. _

Total Well Oepth (TO): _

Static Water Level (OTW): __- _
Static Product Level (OTP) _

One Casing Volume (gal): _
Start Purge (hrs): _
End Purge (hrs): _

Total Purge Time (min): _
Total Vol. Purged aVL:

Project Site Name:

Project No.:



GROUNDWATER SAMPLE LOG SHEET
page _1_ of _1_

Purge Calculations:

1~: 0.04080 6": 1.46869
2": 0.16319 8~: 2.61101

~1l.36717 10": 4.07970
e/O.65275 12~: 5.87477

Sample 10 No.:

Sample Location:

Sampled By:

Date: -=-r=:-+=l--------
Purge Method: _

PID Reading (ppm): .- _

Well Casing DIameter & Material: JEJ.....'.J....C....« _

Total Well Depth (TO): ---:--" _

Static Water Level (DTW): ......lo<::2""",'Z.:loo..I.o'O'-- _

Static Product Level (DTP) _

One Casing Volume (gal): _

Start Purge (hrs): _
End Purge (hrs): _

Total Purge Time (min): _

Total Vol. Purged allL):

Project Site Name:

Project No.:

QuviJ N>\- ~-fU ~ ~ 6V>S~~~ ~ ~\\ 0 qqo t({!,1. CA.n~ 1"b
\()Ive/ ~citr> ~ r-lCcf'yv~ Mwv~ 11 Ise.5 '. 0.~ -tT \0~ \ I •



-

GROUNDWATER SAMPLE LOG SHEET
page _\_ of 1.

Project Site Name:

Project No.:

Sample 10 No.:

Sample Location:

Sampled By:

Q'J .~tN [\-LL
lA;7t.t.:>

. '(' It ..1-;1 \- 6......'-J.,! _

Collected

Purge Calculations:

1": 0.04080 6": 1.46869
2": 0.16319 8": 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

\fo
Preservative Container Requirements

Date: ---"':....+~-+-:lUI' _
Purge Method: _

PIO Reading (ppm}: _

Well Casing Diameter & Material: _

Total Well Depth (TO): _---::,...,...,.. _
l>iJStatic Water Level (OTW): C,' /-"1 _

Static Product Level (DTP)_::..- _

One Casing Volume (gal): _-::- _

Start Purge (hrs):~CIl:_·r..&.J,ICLi'iff<;.( _
End Purge (hrs): _':.;::O;..;.I.=;.D _

Total Purge Tlme (min): _c,:lI::'-4Y'-----------
Total Vol. Purged gaIlL): Purge Vol: 3 l( PF l( (OTW - TO)

, . "'. '"'..,~e':IM . F' " .-.:.cll'fi'~iS.·_-f:l~~':" ::1~~~~aijj.~.~~i_f?iiIj;:-.-:::.:.'" -'~r~';'" ~
~.{~.i!-L..~_lNLQ MA~Q"I :;;JAf'_~'"'M~-::2"~~~-m.==.a;~Ft- ~~~JI=.rort::.F.: ..

" .~~ Signature(s):

MSIMSD DuplIcate 10 No.: 'buP-3



IliILtI PURGE DATA SHEET ."'. pageLofL

•
• Date. 1 J~IU;...r1(;:.-\.:..;: _

Sample If) NJ.: c:' ,'-11AJ u..-I 5
\-;-_ b, \) {:t-I_ 31.\ (:..;, \D~,:\ I A-/~ 0'1.\ "7- It'> ",,\oJ"
.... \. ...

Time Water Level Flow pH Condo Turb. DO Temp. ORP C
omments

~~:.~ ;L~ ", .~~~1!9 I';!~'B~~~ ~ ~~~\;~~kn~~I~r7~~~~j ''(~!~~;~i117~ff:l!i~f :."m~~!~~:~llfJ.i~ m!.1}~~~~).ir:~; ~l'i;~~~!lf~~ij~

,'>JaW ~,(YL Voo 1..1.3 (1,425 t.\.3 4..11 11.>,,1 t.\<l.5 In'

5C\ ~I') \.. (J1'. I,,(g") (0.0\ O,LfZl 2, \ '.;;.l.\O \On \ 2'2.L f) i2.
OOl\D \.04 I~(rn tJ.~{ O.i..li~l.j \.\ '5'~ "o.el 1..2.'3.2. tP'J
oG1Yi) \.O"\- iol.1f) (o,']L O.l.l61... l.Y" Fi "1Le I,'.~l 2.UI..2. 2L1
lon~ 1.00 {""c. c...l.G O·lf:n (l.CI 5'.13 'O.~~ Z.Z't,7 :~t.>
I0ID I. 04- l" 0 0 l- . 1."\ () •t.f3Q 0 . 0 5' . g ~ r 0 •"15 Z z..5. 2.. 3{ \.

Signature(s):



~
GROUNDWATER SAMPLE LOG SHEET••

page 1-of -.L

Project Site Name: \J~5 -;Wi> \,J',\I/lW~ Sample 10 No.: C~ ..Aw eq S.:i:
Project No.: {\.la\ 61). 2lD Sample Location: WooM

Sampled By; J& IAb

SAM'P,tING'oAfA~~~~~::-;i'~~fr~'" fiNA1;fvAEUES~ig;.~~~~1tr.;-···"1l~¥4~~,$;i;£';';~~-~~ii'~~~tJ~
• ~ f •• ;r-~.:;J;,.,,",l'"'!.'''; 1- ;.:•••~~~ . ~ .~.~,4_'" '.; _~1_••. ,.- .~'"1 ':J~ ..... -:--.... _ •• - • ~ • "!': ".':..~ =::.~ _.: ~~~"""CiJ _... • t- ••.:n:~···

Date: Color Ph s.C. Temp TurbIdity DO ORP

Time: (Visual) (Standard) (mS/em) ee) (NTU) (mg/I) (MV)

Purge Method:

~~~g,,~SQ~~~~~2~;;~f~~~~~~wl~~~t;~?ZfY~~t~~;;~~r€1~1:;:i~·~~!~.~:f~:-~-~.~-~-;~~;f~i~i~..~~;~~~~~~~~}t~i·'~l~·~
Date: 2 I, 0 I /Jll) Purge Calculations:

Purge Method: .P-:c..:.. i'",/ 1": 0.04080 6": 1.46869
PID Reading (ppm): - 2": 0.16319 8": 2.61101

Well Casing Diameter &Material: 4\ O\lC 3"; 0.36717 10": 4.07970
Total Well Depth (TO): - 4"; 0.65275 12": 5.87477

Static Water Level (DTW): p.. L:\,3
Static Product Level (DTP) -One Casing Volume (gal):

Start Purge (hrs):

End Purge (hrs):

Total Purge TIme (min):
Total Vol. Purged (galll): Purge Vol:: 3 " PF " (OTW - TO)

iSfui"P'1:.jf"Q1).a.;EGffeNlN~iiMA1J:OR~-r.i~.-.~~~~~~ij;§7J:f~~:!Jf~Gl.~~1'i';B~~~~~_ ~.. • ......_...~"--_ ....__._.. • • t _ .......... ~'!n.!.'"_ ••.• .tr. ~loz;.F"~.jIII, -. ,~.. 1~_"'C____ . ~~'::r-~'$lf' ... _

Analysis Preservative Container Requirements Collected

R'l \~() .0 \-\rO \JoA

eQIi[\71TiQN~~~~~f:m~:-'~$~ . -..: ~. ':'s~~W1~tr~~ - . ?J~ .4ft -_ ...,..., _ _.. ~ -." .~+:-c ~r.:__;;".::.;1~ ~.:~ 0r"_ • __ 'O. ,__ -~:.f,:..f:~ __ =:1'- I ..... :.. ~. :..1.0 ...F:!:C ·~lt "-.~

ob 5tTV..Ch-vY\ ""'- lIJ 1.!2.t e t,f31 - \,.I\.. c..bl (. ·to \~ ~~ Iat~ ~ p~~

\A.st.J b,J.l~ --h> 6Jlld ~ ~t.O S~LP@; /01f5

f!lf'a0Im~plr~'1ll~~~~~ 51 natunl(s):r,. eJ '" p I~ . -, .•. '. _ . . ",..",~J ...~ . ~"'L" • 9

MS/MSD Duplicate 10 No.:

..



~
GROUNDWATER SAMPLE LOG SHEET••. pageiot..l....

Project Site Name: ~(lfV~ Sample 10 No.: D3 Ml.U QLl.X.
Project No.: No\60· 2.\0 Sample Location:

'to;~&bSampled By:

-A~ ~lftG:"-ATA·~~~~r;~:~r.tj!,'q:::i;g 'FINAtVAUiJ&~~"~~~--~g!:.,-;:;~["""_·",-"=·,,,,.€.;"~>1l.L~~~F.~~ p,- _~. _",r~'"l.'. f.l"'_"·~_···.·"i.,. '1:""- .... ":~.. .oc ,t.'rVl"l: .j ........ ~~~uc.,:..:ar~~~~'~r.~_~~.':~. ~1:~'-::£.:rr::~~1E.- .. '-":iE~ 're~~ :~~~~ ~

Date: 2.II01Oll Color Ph S.C. Temp Turbidity DO ORP

Time: (VIsual) (Standard) (mS/em) ("C) (NTU) (mg/l) (MV)

Purge Method: ",,,h ~l~ ~~ (P. eLi I..,.~o \\. c:7~ D·D 5.~B 2l:L,.U
~URGt;J}~1~t~{~~~~~~r~\t~~fl~~"[:~~~~~;~~~~;1:f~;i~~~~~;.:~·~~~~1.~:·~~~it~~~~~~~~1:B"!@'~~?:7~~;~~~~1~~

Date: 1-11010 " Purge Calculations:

Purge Method: \±~h FleW 1M
: 0.04080 6-: 1.46869

PID Reading (ppm): 2": 0.16319 8": 2.61101
Well Casing Diameter & Material: 4" P'Jt- ~ 0.36717 10": 4.07970

Total Well Depth (TO): - 4-: 0.65275 12-: 5.87477
Static Water Level (DTW): Ad .
Static Product Level (DTP) .-

(3 wal\ Vb/.)One Casing Volume (gal): ,gO 3~O f),.,L
Start Purge (hrs): 1055
End Purge (hrs): \I. \0

Total Purge Time (min): ~
Total Vol. Purged (gaIlL): Purge Vol" 3 " PF " (DTW - TO)

SAMj)tEfcQ1It~~T~b~IN"foRMAll(:ftt~~,ti~-+:,i!~~~~~Jl~~~~~~~~~ ~~~~~;:;-~• .~. ;F.iF,v _ -!M:~'!f
_.__ r • ..- - r • Jr - __ .::.r••~~~~ ~ _ .._~ =;:o::t.~ .,.., __ .-_ _~r .... -... , .... n_lL-: __ --r ..... - .~ .- -~.~ . _....

AnalysIs Preservative Container Requirements Collected

B2L,O ~ H~ \lDA. ~

'Q'-s'iRY~QNi1Na-~~~~~'""';~~~''';'---",~q ~~;~;..~,=•., . ",··-··ifti·~~ .. · ~~-.ta,.__._....~~ - . .. g: "J; ••~ J!j¥.!;'!ir~!il~';~l~~t. •.fEfF~~~"llJii:_ •...., .. 1Io~~~._._r-. _3"~.,~~ ...... • .::;" 0, ·9."',Lo.J!!il'l~1

~~~("~lf~~lit~~!~F~~'\W"Signature(.):C~rc .!t.Af,~ p. lcal}!li !!!j ,; .~.. ~~. •• ,~- ""."!&-~

MS/MSD Duplicate 10 No.:

-



lid
PURGE DATA SHEET

pageL of--.b..

Date: 1.,~ DLP
Sample 10 No.: C~ Hw oy r

Time Water Level Flow pH Condo Turb. DO Temp. ORP

BfIilS '. ~"-8i'\\l't.iL~~I~ ..,,-~ ~JIiI rri:li~:t!i)~~i ~~j~liliS'itltl~l~ljjl ~tf.~~iK.NtO:~ra.~~~~,; ,I;m~!~'(rnii fL:\~n~F~ ·r?~;~GeJsJiJ$1~j~! J' ·,;.·"!·'(m~J~f~~~1?i \ltiL
commef;-h,l

". .• Q. • ~ii. ". I , ,I .' !it! .\~ -I'r, I I ~t.' :r.

\\6"0 ~+ , _n... .'e 6. ~l ..-' b.O fi.1 ~ II. ~~ .21'5.0 255 ,u.?

\l \ () il.-A. ,.,:; Vl It,l~ 0.3,5 tJ.n 1•• 01= . ~t:; 2l3.f) 6'0 eo ......: .,r:=; ,.... 0
\\2o£> A-1-.4- . .., II A? O.Jiet b.D c:;, q q ll.~j1 txt., In~ "l. t 1.t:=\ .....

" ~o ~(..... 5 tD. P>t. 6.~f>2.. CD J;,,\ I. l\ 15, 2.l1.L, If 0 :]k!o II t,~ 1.0.

,\U l> :w~. 5 lI.913 b. ~£\5 (').0 6/'1.3> \ I.C;; e> 2\b. LI ~ [) ~.. ) 2..1,t=., J,-[1

H'5D 1../4- ' '=> ~B~ f). :O'9!.[ c,.() 5,~ \\.'54 2.b'i, L1 ~ f\~~L.. 215 .. 0
\'2.~ J~...-\-. 5 lll.~1 1L.J~f\q (J.n ,:. 'If) lUll/') ~B.I flo ~ 1>2.5 [""

\?JQ ~.l. c: " \lIIJ /') 10 (j.() h' 0 1\ "q .:u>1.\ r:3o Q..o=.. 3"15 '""r2..
\7.\5 1.,L. ~ lD.~U h. ~ ta/\ -f,. " S.<~ '\I.~ 1.l>LD.4 'l.J1> ~ '"

ij6t) ~
v

Sign_ature(s}:



llI i IM

~ ..

GROUNDWATER SAMPLE LOG SHEET

..
Project Site Name:

Project No.:

~A: J~ UJ· n•..,~.
}r, IJ)O,-Uo

Sample ID No.:

Sample Location:

Sampled By:

pa~e _\_ of 'L

/

~~~lc.kzjBB _

J.,.. O· (,l.S,.. 12
=:! JIf.. )' tie

Purge Vol = 3 lC PF lC (DlW· TO)

purge Calculations:

1": 0.04080 6": 1.46869
2": 0.16319 8": 2.61101
3": 0.3 7 10": 4.07970
4": 0.65275 12": 5,87477

Date: ..aq.."""""'IOU& _

Purge Method: ........;. _

PID Reading (ppm): _--::-=- ----"-----
Well Casing Diameter &Material: -Lt_·-:...'pIj_"CI__...:..... _

Total Well Depth (TD):_'~rr~___,,~----"" --
Static Water level (DTW): _2.;;;O"SIIl....:....LJI?:L- "~-
Static Product level (DTP)_-_-__....._- "'"'--

One Casing Volume (gal): _-_.__----' ----
Start Purge (hrs): -=.....:.:;.~ _

End Purge ~hrs): ~~~_""'"""":= _
Total Purge Time (min): ...-:;jA....::=;....;;-..,=--..!J-oL..,aa~--..:.

Tolal Vol. Pu ad alll:

Signature(s):
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-

GROUNDWATER SAMPLE LOG SHEET \
/ page~ of ..%..:

Project Site Name:

Project No.:
!lA~no A.,.Il,,1J ()~

/VO/()I) .z...t~

Sample 10 No.:

Sample Location:

Sampled By:

Purge Calculations;

1": 0.04080 6": 1.46869
6J? 0.16319 8-; 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

Date:
------"-=-+'~------

Purge Method: _......;:_C-..1.--UII:...IofooI~ _

PID Reading (ppm): ---:- _

Well Casing Diameter & Material: £.~ fft
Total Well Depth (TO); i31ff' \~1.""T7--

Static Water Level (OTW): __--=z.:::....;;.".!J.;...::S::;.lS'~ _
Static Product Level (DTP)_~==;::::=== _
One Casing Volume (gal): 1~.~6L.)~ _

Start Purge (hrs):__----::'q_2.-:J~----_
End Purge (hrs): __~/_()~SiT"d _

Total Purge Time (min): '_l~__:_----_
Total Vol. Purged gaVL; # S-

f!:' ':' .



I'0I
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~oa.EII
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GROUNDWATER SAMPLE LOG SHEET

Project Site Name:

Project No.:
~-+~ 'iiB IuJIc~ C'ro.A....

/lmit,,10 .~I ()

Sample ID No.:

Sample Location:

Sampled By:

pagelof'Z,-

IHM3i5=-----

[o{-f :,- ~~

).Zr:.. 'J ..j

Purge Calculations:

1'.:; 0.04080 6": 1.46869
&0.16319 8~: 2.61101

3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

Date: ---'L-=:::I-JI.7-:'-----
Purge Method: __--...I~cr:...:.......:JI::.=~ _

PID Reading (ppm): -=-~-----

Well Casing Diameter &Material: __-"K:;..""__P":"'v_\./_" _
Total Well Depth (TD): ]oL:II~ ..

Static Water Level (DTW): 3t5\'fl" _
Static Product Level (DTP)__..:.~::::;==:...... _
One Casing Volume (gal): ..,...;(~,f"'lt.3'-------

Start Purge (hrs): __--1..ji¥~~::;.....'z..~-----
End Purge (hrs): _

Total Purge TIme (min): _

Total Vol. Pu ed gaI/L):

~~



page_of__

~
.:

PURGE DATA SHEET

Date: 2/t:-k'".--.
Sample ID N«':@-;>"_ -.::-- 03 MW6~~

~

''107
1~/i
r~-ii

jS~l

r." 441
1S"~1
[&0 ;z.
I:c1
~/;J

~'1

OI>J
~ ::5~

~,~
'~,3~

'Z''-3(Q
3(~~:3 ,
so. ~G'

"'-Sf), l
~ ,?>-

3/f ~"

ltX)

200
:'hJ
'~oe>

500
Dc>
~Dd

lOt:'
~() .....
'30.1

5",~ I ~ .3:3(:
'::,2.1 I O,\~..,

a~q·lfl (J ~-3~

4.11 I O'~ 13i..
"\".- (i. ~ I 0 ~ "'-b~
:.; .SI I (), 335'
'l, SO I a-, 335"
~t4.f5" I C?\?,~;-
-I, ~(', I (), \'l..'1
4 .-"0 r O~~iLj

~G.. 'l..
~2 ..~
/5.'.,0
...,\~~

{~ tlZ,
4,03

(4 .(')~

{,i 111
(".<;'-2.

:SIS' 7

4'(,~,",",

,~,z.

~.. &1
~-,.C)/;.

s'dit>
.("', ~a'
~'. G;tl

!> ,(f.1
5', ~-7
.(', .c; 2.

Slgllature(s):

ll...6~
is. "Ii!'
1'3, ,.1
I ~'. <;"(J
I~.~·"
I3.S3
13,.s~

l ?,,/ir
/3. Gt...
('i' (,

i.I- 2.. LJ
t.j(), i,{
&./0. ,"~

41J,1
t.fl J--&
43,1
'-{ti.
¥~"
"17, 9

Y&i2

'~~,1')'N11
1~7_1

"t.:.,lICt::JtHo J
lO¢&I_11

1'2c..1d::?1'MI
, ':>CN~ __ J

((b..s-',./
I .~a<tv", I

Comments



-

GROUNDWATER SAMPLE LOG SHEET
pagel-of L

Project Site Name:

Project No.:

Sample 10 No.:

Sample Location:

Sampled By:

J ::l; I tlY) ~ I\~. :. 3...3 :~. :: I

Purge Calculations:

1": 0.04080 6": 1.46869
@1 0.16319 8": 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

"C \b: S(',':'W'

Date: --==+-L+=..:"'---".----:--~r---
Purge Method: ~.=.::..tTW-~+"'''''-''>='''''''~-''-Jf--

PID Reading (ppm):__.".-- _

Well Casing Diameter & Material: _2_'--I...N.s..~lo.o"'~ _
Total Well Depth (TO): ---::'~----:-~ _

Static Water Level (DTW): ~lU11lJ~.3~'1 _
Static Product Level (DTP) --::---:--~ _

One Casing Volume (gal): _\L:.....l:v:...3"-- _
Start Purge (hrs): __, o...;~...;-~'":- _

End Purge (hrs): _.;.;.IZD;.;..;:5~ _
Total Purge Time (min): _

Total Vol. Pu ed (gallL :
(;I

Slgnatuf8(S):

N~~i~ °fi\\'Ur \)\4 ~ \vcl:.-

M\;v~ ~ \JW~ \}ll~~~. N~ How $l) VUlf~
~~'""""':'oo:-----------------I
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GROUNDWATER SAMPLE LOG SHEET
page_of_

Project Site Name:

Project No.:

Sample 10 No.:

Sample Location:

Sampled By:

Date:------------Purge Method: _
PJO Reading (ppm): _

Well Casing Diameter & Material: _
;~,

Total Well Depth (TO): __=-::IV>r'JV~------

Static Water Level (DTW): __Z4i_'&.~
Static Product Level (OTP) _

One Casing Volume (gal): ..."... _

Start Purge (hrs): ....-;.':_O.Jle.£~ _
End Purge (hrs): _

Total Purge Time (min): _

Total Vol. Pu ed ( al/L:
G

Is

Purge Calculations:

1": 0.04080 6": 1.46869
tf90.16319 8": 2.61101

3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

/00/- 5utt:e¥7

;;Ui:rl

.
;
;
\
\
\
I

\

5Ig08ture(s):

\
\

\
\,
\



~
PURGE DATA SHEET, page '2-- of.k.-

Date: z/a/tiP
Sample 10 No1 03J11/dl::)t::r

ComrMnts

~£:tlt.!i

it £.-i:'~

,~~

~-

t.:~

i:'.."6

I (.';,e

7£1~

"2.~

'.4:~

1\1 ()t::r6

l~lXl:.'

1~~tW

l"2.li;> I ~\ l,

r2..11 I '17. C

IT, $'[ 1··~-l!.1

11..711 I 2t;J;'
!?..~7 I 'ZOlC't
(2 -'14 I 2.'3,~1
it·;'} I '2"i,7

i z:Z (;, I '~~ •:)
'l~ei'1 I -;'3):-4

tI.75- I'1S .~i

II • '::rt'~- I 32. 1

c~"Sy \ (,,; 3.3

1/. 25" ~ I !i!.q
1'.72 I ~(,'f

1'),.5'"3 I 2~.~

.. I(J , ~ 'I I (,' ~ q

" '{~

~'S-

T

/,C1z.
, r..

7.·34

'l. I <11

?37

~ ,<;.'.,
L-q{;

''1,77
1~ ,--,~

·2.t.· 2.
1w.')t']

u . .,-~
'.lS

""1<-1,"3

r... 'Lfll

'5.

.,-.., ,<f
.r~

'z. Z.~:

Gi'Z....{

'-'I "0
J-~t.

J~i":t
"c;(.?r

.,?'

)Z ,i1
f9.2.

f3t.<.O

-2ig
27~'3(J

o~ 3'? ,.

(),377

O,3i1)

0130:i'"1
c, ~·14-

0·35-0

() '1,. ~'2

O\~Cf3

IT. _~r~

O. "'~I t;

U, .:SCi"!

D, "'(t>:5

(} "2.1';

O,~~7

Ol~"t':o

, ";()
\J'z..

7,~'

~-

7,5-~

., -'S'

7,&~

)". Z;.,
~. t

~.2':

7.15

<s~,

Q'~s

L~~

..-,(t.'('

1t ';3;

... ",

A

""

• l-

Il

"\

Ifit N\

I lie IlIoI

t"~MI

{£OM}
11!1J~r

-z..~ ..Q~
~)-:~5

~ll L t'

LY.4c;
-ly, LJ.l

., c.\J"'lb

VY.. '1,
-"L-!:>. 111/

". '¥.2J

.'2~.~

'Z..7.

21.11
~1.-rt,

d.1~1C

7_"cC\'j
~7:,3'1

7.b,lf<

II ~2

II.'

('Ie.(

1/4.(

lIi3, •

110.3

1c~3 '

iH'

IV5 '3

O~"l,.3
(jq t~ ,','

,.~o3

\t:.1.l3

1,~ I:>

'C~3

f)~''i3 .
( ,-~'v _J

1"lrt:1,?
'\1,.\..;
11..t~
".~-; .
'~,A~ ,
~S> .
t,{)';,

'~I!')'
\~7...>'

'J _~ ,:t, ("
"'L.~, 3LI
~~\ ~O'
'l_~ ,I:(If'., q;,~..,

')~.~

~'\ol\~
UI~
,.~ ,~"'\

...,~

'" ~ -~
'1, 1...~

7t\'i
'7.1~

"""1..
r..O<u
lO

'7.e\.J

0\ ''i..:'"?"
o\')1.,(;;

cs.'i.~
" ,~L~
.~(1

.~L'i

o i~RlC'...~L.~
(,'\\2.,C'

"r..{,
',~,'"

,{

l<;.~
IL.t, t

,~

D...1if
O"~\'
(~,~ ,

,•1ft
'1~

,(,
,4~

ii ,-,
I' 'its
, 'S'i1

L5"1

I,"q I I'i.""
1"Z.,)'21 tCl,~

. \~=7,5"' I 1{}..'l_
'1.," 1- 19,~

,l,L{ 11 V>.:~

1.,'; \ ,~ .1..
rt.~~ I ,q.~

.,1... )C I t~~ '3
\1. S"i\ I',0

Si~gl!atu~s):



..

GROUNDWATER SAMPLE LOG SHEET
page_fof_

Sample 10 No.:
Sample Location:

Sampled By:

Purge Calculations:
1": 0,04080 6": 1.46869
~ 0,16319 8~: 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

Date:
---:'+"''-':::t'~-------

Purge Method: ~~--!,...:.;~ _

PIO Reading (ppm): __",,-=- _

Well Casing Diameter & Material: _2:.Il--1P....;'t/...;c,:..- _
Total Well Depth (TO): _"",-:----:- _

Static Water Level (DTW): _\u\.....:,D::;."l _
Static Product Level (DTP) _

One Casing Volume (gal): _

Start Purge (hrs):~I-- _

End Purge (hrs): _

Total Purge Time (min): _

Total Vol. Purged ( allL:

Signature(s):



~
PURGE DATA SHEET page~of..1-

Date: I ~~~O;x.y _

Sample ID No.: ~ O~_t'J~u Q:1 S

Comments

\l Cot \ I It04 I 150 ~ I ll. \ B· 10 .~ I I \. a1.. It.. Ll ~ I q. q f> I'4 L"8'
\\5'2.. I 1\. oS- --1 ~2,O1)~1 v..\l.J IO.'Sq, I 6'\1'1- I 5.1t> I \fl.1Q , f3r{q
\i..ot --I \\.05 I 2.bo IlJ.l't I o.c,n-- I-O.~ I 5.'lO I\l.~q I l33.4
\tlt I \\.O~ I 1\tS 'ltto lo.vUJ I I.~ I 'S.IO I 11.1& Ila/.q
1112.- 1--n~OlJ--, Jo1>- I ~t1 10.(,30 I o.4~ I 5.03 I II. ~l./ 1130./
l1.~'C 1 lD,,-iLf(1) I (,.1.0 I 0.('~1 .. , 0.01 , 5.D5 I \l.llI I \28.'"
1'2.L\t I Il~1-- 1 Ufh-- llt.?J IILlIt>8 I o.r() I q.~~ I \1..11 I \1~.
\t5t-l-l\~'-1 L{60-it..2.0 10.\14\ I O.OO-Il4.'l5----T \1.2.3 1\21.4
I ~() 1. L l \. 01 1\..l01> Ill. t I I O.lILt!. 16,~I~q~ I \t.l.lt I \'2..(,. (,

Signature(s):



GROUNDWATER SAMPLE LOG SHEET
pagel-of3

03Hw08S

Purge Calculations:

1": 0.04080 6": 1.46869
2": 0.16319 8": 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

Sample 10 No.:

Sample Location:

Sampled By:

Nr\:> J R.B ~~~\\cw &YO'IlJ
NOI~Q. 2-10

Date:
~=-i~-t"-'L-_-----

Purge Method: --==~w:.s:::...- _
PID Reading (ppm): _

Well Casing Diameter &Material: ---=Z:......-.:..'N~v _
Total Well Depth (TO): ---=ls':-'.i...~1~ _

Static Water Level (DTW): _2.;;....:..;.\......;l\..Ll _

Static Product Level {DTP)e-r~--~.."...,..___r-----.....
One CasIng Volume {gal):(ij?i-4."\ §1\{ i4\. SCalA' "iT"iP'

Start Purge {hrs}: M5q~_C _
End Purge (hrs):~:ti) "t.!5 ~

Total Purge Time (min):=:...J("Jit..'l-.:..:"t::;,.O=....=;,.~(--:'L\';""hrs~-.)~---

Total Vol. Pur ad gaJlL):
.. I!!" ~~

Project Site Name:

Project No.:

G,~J..~ bv VOe, ~ S'l OCS [{Y~A' ~ 1> I L~)
't'\

MS/MSD FD\

Signature(s):



PURGE DATA SHEET
~

•

page -k.- of.1J
Date: L/..¥3~Q~/D~(PL-__

( I ft- 1010 1 r--\SampIeIDNo.: 63 MtJoBS
; ... 6.1 -v.. !J7D '- th'!'J1t) \ -1.lOfl> liJ- ~1,. +t- 10...JJ I

Comments

H¥' 1.t,2

"z.o/

12~.4

\2.U.1

12.1..·'
lz..c... .1f

J2S'.~

11.5. ~

\211.0

12'5·0

12'7.4
12.<'.5

I'll,. '2.

Il.1 ...()

IZS.3

11\" .3

lZO.

I "ll;, /)
I Zla.

\ 21 . c;

1251(....

12.(p..
14, ~

120.<:;

\25.
lloq .

• Z. 'to

12. I.L0
(lJ.4/

t
.;>

\'t.tS .

IIJ..B

IL\ .l~
M.At1

.5J

ILl. 3'
Jij,5

.U'

''-/.OJ

I~.~Z.

Uf
\\.(14'

,It.5b

n.tJ7

IlL'5?l

\5.35

1~.'5'2.

11. ijLJ
l2.. B5

'l.SI

f3t 68
l5·Sl.,

1"3. '14

13./l/

I'" .\\

11 .Ltli

'5.1~

5·~4

5."

u.~

;. 'to

loa. \~

{q, ,q

15.(\7

~,dJ' .

).'11

~.O'2.

5.ttQ

~.o~

~.16

S ,'t I

lil.I1..

,..10

5.t:t~

L,. 0 2...

5.'1~

(",.I~

&5.~~

~ ./<.

5.Qa

1I.D~

1".01
f..o'

'Zo. ~t>

z.. \-z...

".\t,
.~1I

4.45

lit.
.~4

\. &,

.~o

~.U

~.'fJ

J ;(, <.
;2.£1

4 z.~

1.11

2.. ~~

J:"Jj(.,.

<..S7

1.ID

4.)2

50.1..

Or. ~

.;~ •'Z.

't.tf. h

".01>

17...'1..

I~.'

~. 2()t..

o .to'!.

O. 2.11

O.1oq

0.2.10

0,2b"l

0.21

O.Utt"

o.Uo

0.101

O.1:0t>
0.1.07

O.2D3

0,2,0"

-_.-

tJ.1bt.

I •• A H!J

o.lf)s'

0,11)2

0,/9'

(}.t.o'1

D.I'IlI

0.20 ,

0.l03

0.11 t>

o.l.f::;b

6. 2.D I

0./"

5.1.7..

S.U:

.t;.Vi

5,2.5"

r:5.~'

T.2.'t

So 31

'5,2-!
'.5.3v

'5.24

5.2.S

5.1.4

t:;' .1.1
15.21.

'5-2.1

~.Z.5

S.U

5.7,5

~2.b

(.1-

~. ~~

~ . .;~

5..!o
.11. 2J>..

S. JI

.. -

~.? ..

'5.

100

10

CfO

~

1rn

CflJ

loD

IIJD

r()

,au
6t)

I,\t"\

Itm

100

CJh

lit>
/0'0

\\0

9(')

fI/)

10

\If)

110

110

CJo

fit>

.." '"-&80

2.2. .2'

~'L.b4f

tlo.4,';
z.2..44

2'2, '2S

2.'1. .1',
2.'2.. 34

J~2.. U3

1'2...?l"

'2.1.44
12. .40

\\6~

o3~

l\\ .3
I\O!

\z.,\~

ll'L_~

\1.1..5

\102l

.\3~

IOl.3

h""3

IOJ~

IO'4-~

O'1~ I z:z..12.

1008 I Z2.7-
lO/3 I 2'z...}{

Ob+ I z.z. .'Z.C11

tJ'tS] I U;7,7
ClN'l I 2Z~ 30

O'HB I 1.:z. ..?

OQit3e I 21

oq 13 I 2.1.?:

0'1.'13 I 12.. 3.3

0'\~ I 'Z:l~ ':l

ll~ ()""~ - I 12. L"l'

o,,,1& I 2.~ 3 .....

llc.f i>g I 2.'2.. 1.0

-oqU:.; - -1 Vi. .

Slgnatl!~s):



~
PURGE DATA SHEET page.l..- of~

Date: \ ~o{,.- Sample ID No.: D~ Jo-\l0 9~.s

Comments

~ ;?; 11 I, '5.'2. 0.10 2. tiJ ').1 I Itt 11.3
l?~ ~ z,'2. 'a..1 1m ~.l'f 0.2.01./ \." 5..,~ TLI Z.3 I?_~ f>
\1..' 2J zz.~. ~ 5" Ii 0.%.05 t.~5' 5'.11 1'+'.11 IZ.3·'i
\1_'.~ 21-.'" 100 1$'. %.0 O. 2.0e. I.lJt ;.1., l't.~ "z.~.1.

SI9n~ture(s):



GROUNDWATER SAMPLE LOG SHEET
page _l_ of 't......

Project Site Name:

Project No.: NO\oD. 2.\0
Sample 10 No.:

Sample Location:

Sampled By:

03 ~IJ 00 b0". T .....t.e=+C-

Purge Calculations:

1": 0.04080 6u
: 1.46869

2": 0.16319 8": 2.61101
3": 0.36717 10": 4.07970
4": 0.65275 12": 5.87477

Container Re ulrements

N.

Anal Is

1..10 C

Date:
~~~'-=+'''''''''------

Purge Method: ---'~:..-L.:'='-''-- _

PID Reading (ppm): _-_~':::"""'"':::--- _

Well Casing Diameter & Material:_-'Z""'-·)---I..f_\{..I.{.L, _
Total Well Depth (TO):~ _

Static Water Level (DTW): _2.::;,4-1':'"4..IJO"'-- _
Static Product Level (DTP) _

One Casing Volume (gal): _

Start Purge (hrs):~....+.....13"__ _
End Purge (hrs): _-'I..lol(,~Or..=:g _

Total Purge Time (min): _-'10.:2);;.005'<--- _

Total Vol. Pur ed gaUL:

Slgnature(8):
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GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow...:G:;.;r~0,;..ve;;",;;.JR~B...:S:;.;jt:.:::e...:3~ _
Project No.: _...:8:;.,;4~5 _

o Domestic Well Data
[Xl Monitoring Well Data
oOther Well Type:
oQA Sample Type:

Sample ID No.: I:)i It1t~uI S ·~o(b-'

Sample Location: CJ.'; ,'-hi ;/J/ <;

Sampled By: { 14 I r r'

C.O.C. No.:
Type of Sample:

[Xl Low Concentration
oHigh Concentration

SAMPUNG DATA:

Date: ; /,1 .' c.' s'

Method: {j?:J.di .q.,l' P\.v" ,,,
PURGE DATA:

Color

Visual

pH S.C.

Standard mSlcm

Temp.

°c
Turbidity

NTU

9.83

ORP

mV

:210

TBD

TBD

14.7/

248J

ORP

2/°

2. I .r

DO

q,.4c

fl?O

9Z 7

//' )'0

TurbIdity

/2- .17
; I, t;l'f

/2.71

/2. .oj

/2.34

Temp. (C)

/2. 0 /

S.C.

C. 1/ q

Volume pH

",Ol/DI r.:!.5i 00/1]

Static Water Level (WL): A. -J ,

One Casing VolumeMt.): "1, j

Total Well Deoth (TO): ~~.#T Z

Well Gasing Diameter & Material

Type: i/ II I'~ I. ' L-

Method: Redl-Flo2 Pump

Monitor Reading (ppm): (/. (,

Date: '/1/ I c1~

Start Purge (hrs): 1I Oq

End Purge (hrs): /-, ~ 4-5'
Total Purge Time (min): r; t
Total Vol. Purged tQa~): ::; 0
SAMPLE COLLECnoN INFORMAnoN:

AnalysIs Preservative ContaIner Reauirements Collected

VOC HCL 40 ml VOA Vials
TAL Metals HN03 500 ml Polv

Dissolved Metals HN03 500 ml Polv 2
Hexavalent Chromium
J- 4 - j),'(,o( ant'

4C 1 Liter Polv

OBSERVATIONS I NOTES:

f't.' M P 5 L j- <- t 2 3 (e. (', t Lv, '.,J cI ..., 1.-' r I" f- I d

'S<...r pv~p t·.: t-l-tt..- t-)(/tfc"'1 .:.,-{: f-J,(.. "h/{

'iL.IIM''''' Wc.tt.' Itvif 1.-; +:..:d

O-LS 'i'tllt'/'! I·'V.,/! Ic~d{...

I I :L') [" { i; (i -'1 IJ G' "''I P 1/ L

:0 Ii f () I
~c;;,;;lrc;.;.;,;;le;.;,lf;.;Ap~p;;,;,llc;.;a~b~I.;.: .... Signature(a):

MSIMSD Duplicate 10 No.:

I tju: I 0 ~ ue ermined



fp

GROUNDWATER SAMPLE LOG SHEET[-n;] Teba Tem NUS,''''

age 0

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: ,., • L"'4IA},J,Sr.-

Project No.: 845 Sample Location: ~ '~" I $,r
Sampled By: c_ uv1

o Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: .5J2,olcJ'? Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1425- Visual Standard mSlcm 'e NTIJ rneII mV

Method: J O,;".3 r.:, (~I ~ '>v.-. ~/cu;, 6,Ly 0,/ 'IG lo,sfi A/L:?O ~/,;7&" Z. 3 ? 76.q~

PURGE DATA:

Date: 3 1 z.. u /c9 V04ume pH S.C. Temp. (C) Turbidity DO OAP TBD

Method: Redi-FIo2 Pump [It,'/'I"I I.. I 2- {j.31.1 i';'. ~ iJi, .., • ., .:> '} . I::j" ~'-IS <<.1,(. ~.

Monitor Reading (ppm): O.L' e ,S-V.;" ,~C~- C),,A 7/ :-;:',<7' 7 \..; 1L.i ft.,', ,'. , ."'·i 7 ;:!'/,C'?

Well casing Diameter & Material I ,l.J \/ ../, ~L 7 3 c"', ~o 7 'D,4i5 I. r..fI~ ,f, I 7 .). L{, 2(;.t:1 A

Type: ' " PV,-, I.~ v<.' J IL. "{,;/ tJ" ]C if.} z.L I.:"! ~Li S: C:.; 2.CY .2<J.~ z..
Jotal Well Depth (TO): 80. 3$- ~.I,; v'JI It.. 3~-i 'J. IS" iLtjg1- £71 () C.I '8,38 "I £. .1~.'" l.
Static Water level (Wl): .2e).65 1..-; v. J r It,so I,' 1'('1 Ic;L, Cion Y.l..f .3 ~ '4../ 20. c;. Z-

One casing Volume(gSJl.): '1. '? : -;; t::: ,. V. Z')j 0, 'LIl, JI). ~-S' <.J,OQ <Lug :.::! ,}L ;(Ct . .:;, z.
Start Purge (hrs): 0'1'1$-

End Purge (hrs): '423
Total Purge Time (min): /]_ '7
Total Vol. Purged~): 30
SAMPLE COLLECTION INFORIlAnoN:

Analysis Preservative Contain. ReQuirements Collected

VOC HCL 40 ml VOA Vials ;..

TAL Metals HN03 500 ml Poly I

Dissolved Metals HN03 500ml Poly 1
Hexavalent Chromium 4C 1 Liter Polv 0

/ 4 - Pi DXa..n.e. 4'( I t. J-L,vy / aL~&> 2-

OBSERVATIONS I NOTES:

() '; "i S' W,' 11- ru ~{/.I 1-,;.. rt;. "'; OJ £ (.'.' r p L I j~'''''
,.. L.J ,') , L (L ~ ,7 ~~r",. ~ Ie..

,-",-t re.-· , ..... 1 I ,..! L->' .: rf.1 ... ;,.1 .... /,/ L;.

ile:;:, ,l;"iv~,{ (" ~ (. k <, -, .$ I I;;..

Circle if Applicable: Signature(a):

MSIMSD DupllcatelD No.:

TBD: To Be ue ermlnea



["11;] Tel," Ted> NUS '"' GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: (').~ iVlWO J I
Project No.: 845 Sample Location: ,):( -Mil) ot i

Sampled By: c. i'1'f / ",,-c.,
0 Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: ~ "/I 'cK Color pH S.C. Temp. Turbidity DO ORP TBD

Time:
....

.Un Visual Standard mS/em °c NTU mgll mV

Method: 1 ..... 1/'r'/~ L J/L '4-fU '" , v " ~1"'( l . ::( t.2~3 'I.tS ., I :S', t 7 ;> /7 AK. 'iJ"O- '

PURGE DATA:

Date: ~ J ~(.) I C)~ Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi-Flo2 Pump j;,A I ft~" 7,°7 <JJ300 /I,Ll '1, ..., /~/OS' z.23 ~,94

Monitor Reading (ppm): 0,0 0,5- Vo I ,?,:3 (;, (.~ ,L3&j (I..;?? Z. .3 IO,oS- 173 6fi',OO

Well Casing Diameter & Material I,"V.,; t fY", It:, (). 1.7.7 , Z,LO !F. I 1~"3~ J ~-7 /0 z. ,fTC>

Type: ~ ,.,. . PI/C- /.5 lie i 9-,,7 0, ZoO 7 '2.q~ :5-, , ,?, t.f(? J'-f{) /2(.,fO

Total Well Depth (TD): J~'I,(~ I I ., ./) ..''-' , 8.Lf~ ~'''Lil. i3,Ob til L.f JO 7S <11 /S6,37

Static Water Level (WL): '-I. 6''/

One Casing Volume~): /l1.f.79 Ih f 211- P'ivr 'P- +0 J ;-y' -3/,'<7 V~~
Start Purge (hrs): 134(.,

End Purge (hrs): Jb z.'f

Total Purge Time (min): IS-a
Total Vol. Purg..nl'ln;u. ): ;), 7, S-

SAMPLE COLLECT1ON INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials C
TAL Metals HN03 500 ml Polv f

Dissolved Metals HN03 500 ml Polv .;
Hexavalent Chromium 4C 1 Liter Polv .~
1-4 [) I r,'" -, ~ ",_ ....... e... / L d,"" ...1 /t.'/"," 1'- '---

OBSERVATIONS I NOTES:

It?~'bl
, 3 L/ (. e v.'? <:- /2,?<. f- c:.. I I 05- 'i' fJ ,.,..,

- ""11'4 16<'''0 rJv .-7'~ 1".:.< f- <- c:l'C>FP~d f-d i "1 ~.-r cI...,~ 1-0 dr,;.«./

- " d 0'-<-> /7; 7 S, 7 7
L o.....-rj.//<:"/-ld u~f-{'/ .::1r U <-<.J I'" ;; ,e/v ~""

.... o· '" 5'.3 Ib:J..4 ':;>""'"1',-"77
::,~ l. ., 3 i rv rn .. rvr of 1-"',,- SC./c-C/1.

g79~ s- Ud 5' i2..'Lt.... ;.J{'7 r.:..< fL. v'~ 6.75- ,:; c. t:. r- ove:/ I () ~,.'1 ..... ""c..,-
/ <.> S' o.j (; l.

.YJlIO~ '1: .>' .: ... ,- t w' > U' ~.4-r .j r111Wi.. :. 'f. <, (;.) ~ oA .;. '"

w -, f? I

Circle if Applicable: Slgnature(s):

(MSIMSD)
.1

Duplicate 10 No.:
J":t.~~ (/i~"v[-'~--,...-

I tsU: 10 tse ue ennlned



----------------------------------------------------

p

GROUNDWATER SAMPLE LOG SHEET["11:] Te'.. Tech NUS,".

age of

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: (?SflwO::z :1
Project No.: 845 Sample Location: O.j' /4'wo:<s

Sampled By: e-- ""'J' /. Te-

O Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPUNG DATA:

Date: :;/,:? /~8'" Color pH S.C, Temp. TUrbidity DO ORP TBD
Time: /7.' -I-c Visual Standard mSlcm 'e NTU I11iIII mV

Method: Rd I - {:w ~ fu-r'P C~ r.t9 0_ /2"2- /0·41 eJ.o 6. z. 7 2.r7 P, jO
PURGE DATA:

Date: 311~/D¥F Volume pH S.C. TemD, tCl TurbidItY DO ORP TBD

Method: Redi-FIo2 Pump '[1,1-t u. L 7~J o,rzb iV.68' -3~1 10 7- 4-1.... ]68 '1.73
Monitor Readino (ppm): o,.r I/JL- _f...77 0. /2 2 (c-.'i2. .2 i fO L82- 302- ~ 9j

Well Casing Diameter & Material I, t.l VoL.. .{",70 DJ2"2 /DJ)~ f).Oc {.,S' 2 $J' i • t} I
tType: '-I II P V i- /.ytJ~)L l"'b'1 OJ2"2- /0, :it.; tJ.oo 6\ 2-D '27'--' r;" po
lTotal Well Deoth (TO): Y.-:Ie ';,0 0t- ..r: Iii' o. /2 2 Iv'f,Yf D.4-8' I.. It (} -:?-l2- 9. fO

Static Water Level (Wl): 4, 73 )..l-v"L >-7() 0, /2 t.- IO,~ 0,0 0 /. ;J 0 2rFr P,Jo
One Casino Volumel6$l): ~/!J 3.0 t/DL 5,tP 0_. (1l- 10, J4- 0,0(; h·2.t' '2>7 j, l' ()
Start Purge (hrs): /6 ~2 7 "3 r VvL- 5.69 0./ 2 2- /0 rO o. coo 6':3° 2;6 J. yo
End Purge (hrs): /7·'-34-
Total Purge TIme (min): 6 1
Total Vol. Purged ~): 13, r
SAMPlE COLLEC'nON INFORMAnoN:

AnalySle Preservative Contain.- Requirements Collected

VOC HCL 40 ml VOA Vials 2-

TAL Metals HN03 500ml Poly I

Dissolved Metals HN03 500 ml Polv I

Hexavalent Chromium 4C 1 Liter Polv 0

1 d .- 'V,' 0 )(a-ne. 4-' ,r' i L/n.A""' A-f>'olur-~\ 2-

OBSERVATIONS I NOTES:

r'~f ill''-~> C~ Cl-t /,f r- {(,zf-?i' .
- I

V(;I.r»r""':} /:<".-0<.. , 0.) r'/ t.. . /1"'Vl-'
I U

Circle if Applicable: Signature(a):

MSIMSD Duplicate 10 No.:

~ t/~--- -
I tju: 10 tje ue ermlnea



ofp

GROUNDWATER SAMPLE lOG SHEET(1=1:] TetraT~ NUS. Joe

age

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: 03rtlAJO;J <;.r

Project No.: 845 Sample Location: t1 "'-"T'LLlo,t:.<:.I
Sampled By. /'~/r/

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPUNG DATA:

Date: ~/i9/UJog- Color pH S.C. Temp. TUrbidity DO ORP TaD

Time: /S~ 46 Visual Standard mSlcm ·c NTU mgI] mV

Method: /bJ; -FtiJ2 F4-f Cf.,z..vy 7·02- c,2D5" /1.60 0.0 6'3; i4.f 1(>· ()7
PURGE DATA:

Date: ~ / If? 1M Volume pH S.C. Temp. (C) Turbidity DO ORP TaD

Method: Redl·FIo2 Pump ~ ~'V' / F/v; rV purr~e 7)..~ ,SX '.-?-t
Monitor ReadinQ (ppm): 0, -........ I

Well casing Diameter & Material -- r---..
Type: ;z.,1 fJ v C-

------Total Well Depth (TO): b h "'f4- ~
Static Water Level (WL): I (J (1) 1-

...........
..........

Two SCreen Vol's t<irL): ~,Lt-. ~
Start Purae (hrs): /4 ~ ~ '2- ~
End Purae (hrs): IS 14 z. ...............

Total Purae TIme (min): 7 0 -....... r--..
Total Vol. Purged ~): 3]0 ------SAMPLE COUECTION INFORMATION:

Analval. Preservative Contain.- Requlrementa Collected
VOC HCL 40 ml VOA Vials '"2-

TAL Metals HN03 500 ml Poly I
Dissolved Metals HN03 500 ml Poly I

Hexavalent Chromium 4C 1 Liter Poly 0

I ,4- 'D/'oxan.e. 4-c i L/~ ~ /,..v.y- 2-

OBSERVATIONS J NOTES:

Vertical Pump Placement = /' 7- ft(,

Circle If Applicable: Signature(s):

MSIMSD Duplicate 10 No.: 'r« "It1'" '~

---' ------_ .. ~/

TBO: To Be De ermlnea



("'R:;)Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.:
PROJECT NUMBER: 845 DATE:

2S[ ,--1 311~/tJij'

63r1W~'-Z-OOe0319
31 I&JQ~

Time Water Level Flow pH Condo Turb. DO Temp. ORP Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMln.) (S.UJ (mS/em) (NTU) (mail) (Celsius) (mV) Other Comments

14: ~ z.. 10...00 zoo 7,~r C ,,'if 4\79 /'2,0'1 ' /1, j! 27) pu..,..p vvi\.:> ~.-c

14-::1,1 /\),07 "'!-DO i. 1tI- D ~o I l,f9 7.10 11,39 236 tU: co2 +-e r;:l,;-p.fA.

/4-;'rz 70,0'7 ~() 7. iJ,r ~, ']. 0'1- 0,3 J 6'£0'6 II, 43 :2 ;z..o

14,'47 10, (J 7 z.",:> 7,0$ 0,2.03 tJ,oD 6,6 '-t III '14' 207

14-,' J'""2, I () D'" '- (.') D '7 ,/J ~ 1'1, 7/)~ t"),f')O h, s-..; I j, S,5- J fU,
;4-: J'7 1/5,{)') loU ), D 2- o,z.o~ DIDO t" S z.. 1/, '-I .5""' I 7 ~

If: CL / iJ \ () 7 '2017 7 0 ~ D, 2.0 r- 0,00 Iro 1/'fl-3 / 71

15'0 "1 / C, {)"7 J.-oo ...,., () "z... v, '2,0j'" 0,00 ,(f1.6 ;/\ ~2.. 16~

I <:) ,I '"l- '0,07 ~ 7,0 'Z. {) ,z.O,.C O'.C v /. ,1;'0 II· q-r 1':7

15":/ I 1o '7 2.,,0 7,oz-' I,\Z0j'"" 0,. C .; /. J'iJ II.!? /.f"f

; ""': 7 7.". /t;, <.' '7 ";2.0'0 7,;)2 O,20r 0,°0 t·}; If, t6 11"'{
J ..-.2- 7 /0,07 7-00 '7.0·Z- (,1, '2.0f ", <.l i.' tJJ: / /,)-y I.rO
/5:;' z., Ie, 07 ~ 7.02- o zoS- 0.0 0 {,J4- II,!, I /49
I ~L3 7 /0,07 z..o'> 7,0""1- o.20T OJ)D 6,33 1/·63 /4-'/
1:5:4- -z. /~;c''7 ~ /':01- O.1.0r .:; \oc 6,3¢- /1, 60 /49

CALCULATIONS

SIGNATURE(S): ].<_..-«d O~ PAGE OF
It. -



fp

GROUNDWATER SAMPLE LOG SHEET[1=1:] Telm Tech NUS, ''''

age 0

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: o3M~Vo;z..1
Project No.: 845 Sample Location: Of M IV 02.. "::J.

Sampled By: (',tv1/fC
oDomestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: 3 /1 Y / J.-tro V Color pH S.C. Temp. Turbidity DO ORP TBD

Time: /=),' 4/ Visual Standard mSlcm 'e NTU m&II mV

Method: ~.It" - !=tv l- ViA--P (~ 7. J 1- j.y'! /0,/1 DO /L'. /2- :ll '3 j. /£
PURGE DATA:

Date: .. 11;/"" Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi-F102 Pump ~ hvv t:f.tiYV' /'), 'j)~;~ ~k.,. 1:

Monitor Reading (ppm): 6,# --.. I

Well Casing Diameter & Material
.........

r---.......

Type: z d ~V&-
-......

r---.......
Total Well Depth (TO): JJL ___

-......
............

Static Water Level (WL): I. / 'J- -......-......

Two Screen Vol's ~): ~,1 t ~ ---........
Start Purge (hrs): 12 ~ j ~ ----End Purge (hrs): /1" ~3 -----Total Purge Time (min): 70 ----Total Vol. Purged thaI)L): 1, ~
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Contain. Requirements Collected

VOC HCL 40 ml VOA Vials ~

TAL Metals HN03 500 ml Poly f
Dissolved Metals HN03 500 ml Poly I

Hexavalent Chromium 4C 1 Liter Poly 0

I ' 4- - D/ l:7XtvruZ..- +C' J L,'--U.r 4""J.,- - ""2-, ...-

OBSERVATIONS I NOTES:

Vertical Pump Placement = /~D f~

Circle if Applicable: Signature(s):

MSIMSD Duplicate ID No.:

'~~ O~----" _.. --_ ..•

ItlU: 10 tie ue ermlnea



['11:;) Tetra Tech NUS, tnc. LOW FLOW PURGE OATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: C -< /\ \ IV Cl .2 I
PROJECT NUMBER: 845 DATE: .;?/ I Y/ ;z...<roJr

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) 1Ft. below TOC\ ImUMln.\ (S.U.) ImSlcm\ (NTU\ (ma/U (Celslus\ (mV) Other Comments

/2 ~ 3..3 /,/6 2-00 [zlj (J,z-c7 0,43 /L4-2- IV·IS- 26 0 j)~~p t,vi.( > H...f
/z :?"j' ~\Ib y:ri) ,(,6;;' I) 2 ()7 t,-)D /2J;.1 /0.(7 262- ",t / +Q4 d--rr#
/2 :4-3 j, II 2--<:- c k7S" o,'vu{ 6·2;'- {2,2<L 10./7 7.[ '2

/2.,' 4%' I, /b ~o 6'7' / 0,2..-04- 4.91 /(·74- /0./° 2r7
/2 q.." /, It.' .?£'1? t ,9 'I C.2c'2- ),! l /1.4'1 /v,·i~ z.>~

I 2 " ,t"'8" /. It ~ ~,D7 O'~O"'2. ;],'31 /1.26 10, fir 2,J-O

/~ ~v3 /,/b -:z......:ro '7, If c :z..D~ ;,J2 /1'''7 I'" (,:¢ 2.4~

1:3 ,'08 ( 10 2.DO 7· 1£ ,},z,o" r;,67 ID,'if? /C'.61 241

d;d {,Il :.u:ro 7,z» ~ 2 c. i' o ~o IG,,7° IC~72 2,.4.0

0'" IJ" f, 1£ 2,c ,;> 7 ~ 'Z- J,,97 007 /0 {.2 ID 6A- 29'8"
/3 . .23 /, (.6 z...-o 7, 'Z. '"

o (r? ", u /o,t;D / () :;-0 2Jb

Ii '2~ /,IL. uro 7.'2.7 D. /9;; otJt) le,if la, J-r '2.34-

/3 13"3 (,1£ 2-00 ;) 7-:29 d.198' C),C 0 ;O,?c. /o,'if''f 2?:z..

I?" 3 'if I \ It ~<.><; '7. :; I D (1'1 D C'v /c,,u; It:, yz.. :1 J z..
/3 :+~ I, ({;; ·~c 7:JJ, c, Iff 6, ,70 ftl,l2 le·Yf 23z..

CALCULATIONS

SIGNATURE(S): PAGE_OF



P f

GROUNDWATER SAMPLE LOG SHEET[11::) Te", Toct> NUS 100

age 0

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: oJA1~1/ {,13 s-'
Project No.: 845 Sample Location: ()JfV1VVv?<>

Sampled By: 1;> vv' /-r c-
[] Domestic Well Data C.O.C. No.:
[X] Monitoring Well Data Type of Sample:
[] Other Well Type: [X] Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA: .
Date: :,/{) /7_iJC r- Color pH S.C. Temp. TUrbidity DO ORP 18D

Time: / i.' 2 7 Visual Standard mSIcm
3C NTU m2Il mV

Method: 0.dl-"U"7.. v~1. J-Vr t ~0'VY S-' >l- c.16 I y', Dr" i), (' I r+- .;z ., .5 j,j:.r

PURGE DATA:

Date: ..;;; 7 / 2. .:;0 '? Volume pH S.C. Temp. tC) Turbidity DO ORP 18D

Method: Redi·F102 Pump /n"f.'r; { F'l~ 0,/6/ 't,YS- /, 6 7, 2¢- 27 2 1'/6
Monitor Readinq (ppm): c 0 ()o S VaL .t· b6 Co /6/ 9·7/ (), Co 6 ,le 2.[.;- /.9'J

Well Casing Diameter & Material j,O VtJ[ S', rj t iLl r..?2 t).O 6,63 :2 r{ I'l-}
lType: .d. ,(' ? ~IC ;,f £/::-L L;.3-6 DJ/;.! f.6? iJ ' bY 2. off /: 9r-C' f:.:' ",

Total Well Depth (TO): rJ /,r of .J, () ~/,)L j,- .ft c I 11/ 9.78" c, [) t ,.5' D ;:28 I'YS/,

Static Water Level (WL): j, 7/; 2, CV~'t- .1", r~- f),/ /;i '9.7 f Co i' 667 2. 5) /.j j

One Casinq vOlumeQL): 1-3 3.c ~fvL .J~U; c./61 9,o'r 00(1 If,nt Z,? 3 /' J(
Start Purqe (hrs): 12 : () I

End Purqe (hrs): /3 " /9
Total Purq8 Time (min): 78'
Total Vol, Purged ~): :3 '1
SAMPLE COLLECTION INFORMATION:

Analwls Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials -:-'
TAL Metals HN03 500 ml Polv /

Dissolved Metals HN03 500 ml Polv /
Hexavalent Chromium 4C 1 Liter Polv 0

;' ...1--1', C! ;," it;1 e ,/ /

J £-. 0<-"-' .. \r /,1 ;..~," 1'- .2./.,(

OBSERVATIONS I NOTES:

?1"''1? 1,(/'- .5 <;-~ t- .__ .f (.o( ft t&l-t/l
,-., e ,,~c, .J

6, j~ Jr1.L,,' "',!/(..\..)' L· r ;"'1. {,Q.
I 'f ", 111 I .-,, f

/'

Circle If Applicable: Slgnature(a):

MSIMSD Duplicate 10 No.:
~~ /"'i,.- Ut~--Il:lU: 10 l:le ue ermined



("A:] T••• ToehNUS Too GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow...::G::.:.r..::.,ov,;..;e;:",J;:;.:R~B::...::S;;,;ite.;;.,,:;3 _
Project No.: _~8:;..;4~5 _

oDomestic Well Data
[X] Monitoring Well Data
oOther Well Type:
oQA Sample Type:

SAMPUNG DATA:

Sample 10 No.: 03 Mw 01 S::r::
Sample Location: ...;;i;:...i,,:?,!:-fV\~It/"';'{}-'5J~>~r::---I
Sampled By: 'ufv' /5 C
C.O.C. No.:
Type of Sample:

[X] Low Concentration
oHigh Concentration

Date: S/ /7 /0'8
Time: t D : I~

Method: .f<~' - FJ,2 ~
PURGE DATA:

Color

Visual

pH S.C.

Standard mSlcm

Temp.
Be

Turbidity

NTU

DO

nw1

ORP

mV

TBD

o

Date: 3 / f 7 /~~I)S-

Method: Redi-F102 Pump

Monitor ReadinQ (ppm): 0
Well Casing Diameter & Material

Type: .(" PW
Total Well Depth (TO): 'X'0'

Static Water Level (WL): 0

One CasinQ Volume~L): 1~
Start PurQe (hrs): 6~,~ ,

End PurQe (hrs): I t1 ~ t1 "if'
Total Purge Time (min): .2 7
Total Vol. Purged (gaVL): ,1;4-

Volume pH S.C. Temp. (C) TurbidItY DO ORP

O.:2(t) lo.~r 0,0 7,1")- 2.f,I.,

0>,2.2'Z. I ",9 ~ 0,0 i,70 z/l-j
IJ.22.0 /I. OJ CJ.l> ,.2'1 ]. ~.J
0,2%/ /1. III- 0.0 8,1S" :z./.f;
0,7.'23 ,/, ~3 (J'O 8.9 D 2 tyt..3
b,z.:Z2 /l,,,r- 0,0 »,IJ .2 I,a,!

0,22 J I (). ~.r 0.0 ~tJ" zftr
0,2'-> /0, (}8' O,l) ~,f"8 2~7

TBD

o
o
[)

o

o

SAMPLE COLLECTION INFORMATION:

Analysis

VOC
TAL Metals

Dissolved Metals
Hexavalent Chromium

/ .4- - [.Ji'oX(Ute

OBSERVATIONS f NOTES:

Preservative

HCL
HN03
HN03

4C
4-c

Container Reaulrements

40 ml VOA Vials
500 ml Polv
500 ml Polv
1 Liter Polv

Collected

~C;,;,;lrc,;;l;,;;,e,;,;,if~App;:;.:;.;.II;,;;,cap;;b;,;,;le~:-.-.011('---------------1 Signature(s):

MSfMSD •~UPIIC~D No.: peL f)- 0 :.-2.--
TBD: To Be De ermlne<l



---,---------------------_.__._--

p

GROUNDWATER SAMPLE LOG SHEET["ft.) Tet.. Tech NUS. ,"".

age of

Willow Grove JRB Site 3
" t' Ii! ,', ') f

Project Site Name: Sample 10 No.: i;" It. v ~? ......

Project No.: 845 Sample Location: 05 fv\wo] 1
Sampled By: i> W /'5 c

0 Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: 0 High Concentration

SAMPUNG DATA:

Date: -3 /I7/2;';(l,8 Color pH S.C. Temp. Turbidity DO ORP TaD

Time: /{,;37 Visual Standard mSIcm DC NTIJ mell mV

Method: .t-..:.Ji t' - -c:l (. 2 t'lt 1'1 j) "lu~,r Z lS / c.'2./6 //.]0 (I. C: ", [0 2. J I 3'1.4£'
PURGE DATA:

Date: 3/ i7/2.;;c'd Volume pH S.C. Temp. (C) TurbidItY DO ORP TaD

Method: Redi-FIo2 Pump >d1{4 [- i-7o G.W~ II. (12 {)-D 7.24- :l.2'l c

Monitor Reading (oom): O· 0 >(r, '-V.:L 7.5""7 c'~) ii, ::f't1 C.C 7.j2 .2.& :z.6,}DVi';>

Well Casing Diameter & Material ~~,~ I voL 7.7 I D.;/ r //·4t L'. (J 7. t2 ;J D 1- ;4 go
., ;f . (-

/.J: ~~L 776 C,:z;t Ji'4-() 0,0 J'33 2./4- -37, 71Type: 4-- (t

Total Well Depth (TO): I i. ~1 5 ;:. C V~'L lSi) t\ " 2 j i i!' ""r t c 7, .r3 2(2 ?S,'~

Static Water Level (WL):' '". ,.' / r-\ /. , 7.75 (\.2ib /j.2S o \to 7, 63 .2/1 ::3 9.32-.- l;'~ '~'L-

One Casing Volume(gaVL): I C ~ /' I J_ ;"
7~ (1.2-/6 //·3S o. D 7. l4 2/2- -3f. .f' (-., ~ :.-' ~ .... L.--

Start Purge (hrs): /4-: 4-2-
End Purge (hrs): /6 :: ~~ ~

Total Purge Time (min): f Ii. ~
Total Vol. Purged (gaVL): .~ ::z..
SAMPLE COUEcnoN INFORMA11ON:

AnalysIs Preservative Container RequIrements Collected

VOC HCL 40 ml VOA Vials 2-

TAL Metals HN03 500 ml Polv /
Dissolved Metals HN03 500 ml Polv /

Hexavalent Chromium 4C 1 Liter Polv /
/ .1 Pi.: xa..lI-[; 4-,' J L,'~ ./tJ,<-bt:-..r 2.' ~

OBSERVATIONS I NOTES:

f J .·tvV Lx.vz i t· v:~ S- f D. (: ft C,,- f-:"l.,:e i(i/i:1,.t/lt.('I 5-L~fL1..ce..

I. \../ ~ .;
. ~ ft I, ./ ,,-,:--( : 3~-,'~1'
, 1\ f , (t,\ '"'. .' .

Circle if Applicable: Signature(s):

MSIMSD Duplicate ID No.: A
{~

~. ,~--
I t:lu: 10 t:l9 ue ermlneo



(-,...) Tel," Teon NUS. 10< GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow..;;G;,;.;,r...;;,0~ve~JR;..;..;;.B....;S;,;.;,it;..;;e....;3~ _
Project No.: _...;84~5 _

oDomestic Well Data
[Xl Monitoring Well Data
oOther Well Type:
oQA Sample Type:

SAMPLING DATA:

Sample 10 No.:,,?? Vl4. N/HJ5::

Sample Location: ~J ,"~' J ,A ,~ <:

Sampled By: /: H/J c::..
C.O.C. No.:
Type of Sample:

[Xl Low Concentration
oHigh Concentration

Date: ;J/ /4 / Z-~O $i'-

Method: k.J,..1- FU-2. fiM'YIp
PURGE DATA:

Color pH S.C. Temp.

Visual Standard mSlcm 'c
Turbidity

NTU
0,0

DO

mell

ORP

mV

2/1

TBD

Date: .1 / / <t//,1! rg
Method: Redi-Flo2 Pump

Monitor Reading (ppm): 3g '-I

Well Casing Diameter & Material

Type: .., // P 1/ L-

Total Well Depth (TO): J6, C-/7

Static Water Level (WL): /0 I~l../

One Casing Volume(gaVL): Jb ,fJ 7

Start Purge (hrs): /6,' D If
End Purge (hrs): / 7 ~ 2. 2-
Total Purge Time (min): 7 a
Total Vol. Purged (gaVL): .5.6

Volume pH

0, r VoL i./f;

S.C. Temp. eC) TurbidItY DO ORP TBD

o. ,27 /2.32--- ~-D /0,4/ ~8~ /6. ~1-

0,51.7 (O,!;Q /2, 2- '1,2 g-- 2 2 £ /2,20

0\ 52(,t /il,j- 9 6.0 7i. /-6 2/ ,? /2,23
o,J/r /0<57 ~, 0 ~3 :2/6 /2,:J.l
~,3DI /0. 2 / /.4 'J. fL D 21r /.) , 2 i

0.306 /03£ 0\7 j,C; I 21/ /..2.22-

03DI /0']0 O(;1J 817/ """} / f f 2,2"2-

0·304- /0 1 28 D,D gS6 20 12. :22

SAMPLE COUEC110N INFORMAl1ON:

Analvsls

VOC
TAL Metals

Dissolved Metals
Hexavalent Chromium
I '-I - I) t' .:7 X /'l /J c..

OBSERVATIONS I NOTES:

Preservative

HCL
HN03
HN03

4C
4°t:-

Container Requirements

40 ml VOA Vials
500 ml Polv
500 ml Polv
1 Liter Polv

Collected

o
2

~C;,;,;lrc.;,l;,;"e.;,;if_App-.:;;.I..;lc~ab;,;l,;,;e: --t Signature(s):

MSIMSD Duplicate 10 No.: --
r BLJ: r0 t:Se LJe erm1ne<1

.r



--------------------------------------_.__...

P f

GROUNDWATER SAMPLE LOG SHEET["'A;) Tetra Tech NUS.''''

age 0

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: oi MvVo4-s.1
Project No.: 845 Sample Location: CJ:t" MU/ 04 so L-

Sampled By: /' p;' / rt:
oDomestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPUNG DATA:

Date: ? II 'I- /;zA)'O 8' Color pH S.C. Temp. Turbidity DO ORP TBD

Time: /:.~ ,'0;3 Visual Standard mSlcm DC NTU m2/1 mV

Method: I-< ~d f - F [02. f1.w.p CI.J.wY t,7.6 o,3L.l 10. 6'~- 0,0 Q,{7 I 7 'ii' IV/A
PURGE DATA:

Date: ]/,4 12 {;:)'S Volume pH S.C. Temp. tCl TurbidItY DO ORP TBD

Method: Redi-F102 Pump .Tn d J-a-. i.- 1$.2- 0,7'29 / /, 11- C-.O / 1,32- /7f 0

Monitor Reading (ppm): D, C 0.6 ~it ~31 ~\1tj //.2 f- (/,0 /0, >--0 17 r 0

Well Casing Diameter & Material I, 0 V:'L.- 6. 2 '7 ~,?zl //,04- 0.0 f· 6·6 /73 ..-'
Type: Z (' PVC j,j- VoL /" .J.6 D . .J .).z. /0 13 e,O 9-r6 /73 /)

Total Well Depth (TO): gD :2. ,0 V:'t'- I,'z 9 0 ... ;23 /1,03 <J,P j,.r3 /72- 0

Static Water Level (WL): D, C 2,5J,ii 1,26 0" 3 L 7 / G, yif 0, C 9,34- /73 c
One Casing Volume(gallL): 15- C :j,O VeL.- 6,20 O-_~2~ ;enl!? t.O P,fJ /77 f)

Start Purge (hrs): /:; ~ D7 !l.r i/.)t.- ",20 1/,328 //,0/ (),~ f,2j-- /76 ()

End Purge (hrs): /4-,' D I 4,0 l/<;L- {j\ 26 0·)7. 7 /0,8'; 0 0 '7,;'7 /78
Total Purge Time (min): t"4
Total Vol, Purged (gaUl): hD
SAMPLE COLLECTION INFORMATION:

AnalySIs PreservatIve Container Reauirements Collected
VOC HCL 40 ml VOA Vials 2-

TAL Metals HN03 500 ml Polv ;

Dissolved Metals HN03 500 ml Polv f
Hexavalent Chromium 4C 1 Liter Polv 0

i • <-/ - () i 0 X. ~ -'"'"1 ~ 4°<- I '- J-, ;- /J.~h -F t.-""/ e;,S"S l

OBSERVATIONS I NOTES:

~ 7 r~wwr ~~ j(j.?{,!:;>:e ,/./'- , i • / /1--oP'
/

/1.. I f. i)t.- I ' f R... t.: ( 6·//'.//" .... -

~~f~
"

..._ IJ.-l'~

·}rr..:.-vv,..-t.1r /
c~~ bvV i.t-tv:;f:.M" lrve-~ J.-va,;} /. {, ~~ }

Circle if Applicable: Slgnature(s):

MSIMSD Duplicate 10 No.: -I

-' -_. ...,. {;/7u..--<:: .....
,-1---

r t:lo: 10 tie ue ermlne<l



["11:] T... Tooh NUS, Ire, GROUNDWATER SAMPLE LOG SHEET

Page of

0'; )\,1JI) 04- J
[) ~ dAh?/IL/ L

/" b? I. Fe-

Project Site Name: Willow...:G;;,;,r~ov,;..;e;.",J;;;.;R....;;B::;..;::S~it.::.e.;;3 _
Project No.: _...:84~5 _

oDomestic Well Data
[Xl Monitoring Well Data
oOther Well Type:
oQA Sample Type:

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:
Type of Sample:

[Xl Low Concentration
oHigh Concentration

SAMPLING DATA:

Date: --5 /i r;.. /0 X
Time: / 2 ~ U

Ptvrvp

Color

Visual

pH S.C.

Standard mSlcm

Temp.

°c
I/; 30

Turbidity

NTU
c.t

DO

mell

ORP

mV

/7?;

TBD

()

PURGE DATA:

Date: .; I J fL / D <6. Volume DH S.C. Temo. (C) Turbidity DO ORP TBD

o

o
o

o

()

o
o/~7

/91-

2/C

247
( 0 I t>tJ

Ie, '21

(J.e

9.4

0.. 0

c·,7-fl{. il,-Ie

0: 2..rr II 12-3

Static Water Level (WL): O. 0

End PurQe (hrs): /:2,' I],

Start PurQe (hrs): / Ii .' I"One CasinQ Volume(QaVl): / I iJ

Monitor ReadinQ (ppm): IJ, 0
Well Casing Diameter & Material

Type: 4-" PVC

Method: Redi-Flo2 Pump

ITotal Well Depth (TO): /6'3

Total PurQe rame (min): q b
Total Vol. Purged~):.3 5-0
SAMPLE COLLECT10N INFORMAnoN:

Analysis

VOC
Preservative

HCL
Contain. Requirements

40 ml VOA Vials
Collected

TAL Metals HN03 500 ml Polv
Dissolved Metals

Hexavalent Chromium
HN03

4C
500 ml Polv
1 Liter Polv

I

, I..f - I), n){ ", .-' '"

OBSERVATIONS I NOTES:

~ !r.;11-1)h
.If} 'J 4 1/ j4-1 / -?

~C~lrc..;;,;l_e,;,;,i1.;,;App.:;.:;.;.II~cap;.;;b~I.;;.:-----------------1 Slgnature(8):
MSIMSD Duplicate ID No.:

---- ---.
180: 10 8e uetermlnecl



--------------------

[''A:] Tel.. Toeh NUS, to, GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow...;G;..r~0~ve:,O::J,;..R-B;;;....;;S-.;it,;..e~3-------
Project No.: _ _.;8;..4~5 _

nDomestic Well Data
[Xl Monitoring Well Data
oOther Well Type:
oQA Sample Type:

Sample ID No.: pi f'v1 tv;,'jS
Sample Location: t' -; M W 0> 5'
Sampled By: ..10'-'(~~/Y1~/~J~C~--I

C.O.C. No.:
Type of Sample:

[Xl Low Concentration
nHigh Concentration

SAMPUNG DATA:

Date: ;/, ~ /0 g
Time: /t) , 4- 6

Color

Visual

pH S.C.

Standard mSlcm

Temp.
DC

TUrbidity DO

NTU m211

ORP

mV

TBD

12. Cz..-

PURGE DATA:

S.C. Temp. (Cl TurbidItY DO ORP TBD
0(7) 1/. 2 8 0,40 ~,t:J.. 262- .2]. ¢. .;L

l; 15$- /1, ?c O. (J () ~.6¢:- 2b'[? 2-],fF

6..(13 /2,*,C 6 ' c. <.' JJ. 9/J 2tt 27,r8
o·f? t /:J ,6~ o 00 I 2. , 11-6 266 =-JJJ
t I~S- /2"7 () vQ 8·' '8 :t67 21. .,7
P--lib /2,Jl t), c L~ :y. '2/ 26 [) .2 ~ .j:Y
~) I fir fl,C).. 0, cC ~.rl "2-68' 23,S7

Total Well Depth (TO): 4011f 4- 1.. v:.. L s: (~

One Casing vOlumeWL): / I \ II ? v- ~ J' '3
Static Water Level (WL): .2~ 4-3 .2 S ~'iJ t 5".(]

Monitor Reading (oom): co'. 5' c. r lhv' r,.:.-2,

Well Casing Diameter & Material t-i7~..::;j;...;;{,--'+~:..:',~/..:..fl-t-.:~7i_..L--:-::-+~.:...:;,.~r:_~-_:4--.,;,_;:..,....4_..::::~=:.:d
Type:~" e 1./..:.... I/,r v~L- ( "

Method: Redi-Flo2 Pump 1..kl... 1. 14-,:w.
Date: .,:-; II Z. / tJ 8 Volume pH

Start Purge (hrs): () 'I ~ ? 2

End Purge (hrs):~iO~4-}

Total Purge Time (min): 7 I
Total Vol. Purged ~): J.J'
SAMPLE COLLECflON INFORMATION:

Analysis Preservatlv. Container Requirements Collected

VOC HCL 40 ml VOA Vials
TAL Metals

Dissolved Metals
Hexavalent Chromium

1-4-. ' iJ .. 0 xIl/1 e

HN03
HN03

4C

500 ml Polv
500 ml Polv
1 Liter Polv
/ J;~ /~j.

,

OBSERVATIONS I NOTES:

..C;,.lrc.......I._if_Ap......p_IiC8;",..;.bl_.: --t Signature(s):

MSIMSD Duplicate 10 No.:

IIjU: 10 Ije ue ermlnea



fp

GROUNDWATER SAMPLE LOG SHEET["II:] T.... TO<h NUS, ,,,

age 0

Project Site Name: Willow Grove JRB Site 3 Sample ID No.: Q3/VIA.JO"'7i
Project No.: 845 Sample Location: /) ~ N1 W.-1 r ;J.

Sampled By: Cfrl/:rC
o Domestic Well Data C.O.C. No.:
[X] Monitoring Well Data Type of Sample:
oOther Well Type: [X] Low Concentration
oQA Sample Type: oHigh Concentration

SAMPUNG DATA:

Date: 3 J 'I I 0 '9 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: I ::;-~-<? Visual Standard mSlcm °c NTIJ m211 mV

Method: IJ" / L h. z.. p, .• L//£,;, /'08- ().f ;z..t;:- /).,15- _~ t. l- II, 7 S- Ir; 2/,13
PURGE DATA:

Date: ~IIIIL)(? Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi-Flo2 Pump <"~ h-vv -rJ Pv~· j)../Ca.., S'1~-fr v ...

~
I .,

Monitor Reading (ppm): 'J ./)

Well Casing Diameter & Material
........

I'--...

Type: '? ,II V l/ <:::-
-..

I'--...

Total Well Depth (TO): ':1'3. q *" -.....
I'--...

Static Water Level (WL): ~ I 6 I ---........
Two Screen Vol's ~): :; I :2 b

-------Start Purge (hrs): /4,111 r---..
End Purge (hrs): / j- " If/. ----Total Purge Time (min): IS

...... r--
Total Vol. Purged~):j ,Ob ------~.
SAMPLE COllECTION INFORMATION:

AnalV8ia Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ...,..-
TAL Metals HN03 500ml Poly I

Dissolved Metals HN03 500 ml Poly I
Hexavalent Chromium 4C 1 Liter Poly t
r ,4. - ])/'~X cvn-e... .ace I il-t£A- AJ'Vlb-vr ~s 2-

OBSERVATIONS I NOTES:

Vertical Pump Placement = 86 ft

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.:

~J~ ()~-'...---
ItiU: 10 tie ue ermined



("11::) Tetra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET

i 1'\ IV DS T
PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: _D_)_1-,---.,----,-=- _

PROJECT NUMBER: 845 DATE: j ./, t / 0 8'

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMln.) (S.U.) (mS/em) (NTU) (mail) (Celsius) (mV) Other Comments

/tf~<q :J.1,6~ /;:;0 /Jd (n iii /., 3 tI- tJ Ilo .:2:l,~ '3, J 2 //,L5 IY~

'--I-,'J-4- 2.1 ''8''r- .2- 0 0 ,.< 2 ~ t), /2/; 2..2., v 0,07; 1I.d.Z /74-
! q..: 4-9 '2/.9'/ .2 G t (, !?- 0. (2 7 /92 //\ w I/, 6 () 1/7
,f '_ <';f.- 2.!, 9S 2JC /.(J 7 (', 1"4/; (-c r i.2. I':) //.94- f I If
14 ~ 1"7 21.:} 7 .J.!O (, " D f2:; ! 7, 3" i.e, 6;" 12,0 ? /2J:"''" Cf:>

1'S:C4- ., 1,0 3' 2~O t5 ,():? h 06 9.19 1-, '[5 (z.e? 1 ] I-,

Ii) ~ Co q ..--,! C"1 ? r G /, O~~ c, 11!>- ~If- (;1, ';-- /1,'15 / .J {;l" ./ '

;1;: j4- '2 I. ,', '1 2.~ 0 /.'Cf' C ,/2 r I l[ ; 2,8/;$ /'2· U /:;'(" . 0 I

'':: I ? '1 I o,q Z.S;) f .C'! (J , ! '1-.~ ?(;z. /2,75 /2.2.1 /43__ I ' I r

! t;' ~ 24- ,.,' '7/ 2. j-O I:' l: to ~ !' I].. T /.~~" /2)1/ /2./5 /4-6
iS~ 2 ~ -"-. 98 2,(0 {. of} () " /z if- f, :5"5 /2S4 i2·t,Q /4,<$'

Pi:' 34 2/,7[, 2>' {;, c 7 <;;,/24- I, ~q /2,;;0 J2,~r /5'D
/;)-~,i9 "- i , 'it :z.CO {;,07 t' , /2. q:. /, /4 /.2. ,oj /::.-z{. /5/
/ 'l " 4L.!- 2. I,' 4- .2 ('c:.' [,O¥ c>. I 2 li- e ' (i~' /2.CZ. /.::.vJ- 1:;-:':;
flj''';''l.f ~ f \ 92 0-.0 -6 08' 0, f"2-/f I,OJ I/·?o /2,110 /~4-

Is:54-
2. "

f?:; ..?-]7:J £,08 o 17-1.1- 0, '1(' /1.75- /Z,33' /5-3

CALCULATIONS

"-1 -\/-#. 1'..........c-$"' ~~-v' ....

SIGNATURE(S): (~IV (:" PAGE OF



fp

GROUNDWATER SAMPLE LOG SHEET["'A:] T,',. Toch NUS, I",

age 0

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: -..).J ;"t tA.J06 ~

Project No.: 845 Sample Location: Mt,o~6 s
Sampled By: /,~ l_rL

oDomestic Well Data e.o.c. No.:
[X] Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: ~J~51/J.g- Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1'7 I 'i Visual Standard mSlcm
8C NTU ml!ll mV

Method: ') ,,'A&' 2 Pv~.o (~ t. II /),/B-fJ /7- of/- /, lJ 0 9,.2-/ ::268 2-~.t;L.J

PURGE DATA:

Date: J/'.3/0q' Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi·Flo2 Pump

Monitor Readina (oom): ;:z 5', 7

Well casing Diameter & Material

Type: J" e v' L.- V;
,~. " ~ IJ Flo '-L. 1:7c.../V'~I" OL< I- ·'A 5hc: Ie f So )

!Total Well Depth (TD): 3&' 2 '1

Static Water Level (WL): .2 g, :3S-
Two SCreen Vol'st<ii)L): 3. ~6

Start Purae (hrs): I ,I/'-"

End Puree (hrs): I 7 I I

Total Puree Time (min): I is-
Total Vol. Purged ldliIl.):<!>. ~
SAMPLE COLLECTION INFORMATION:

Analvals Preservative Container Reaulrementa Collected

voe HCL 40 ml VOA Vials 3-
TAL Metals HN03 500 ml Polv t

Dissolved Metals HN03 500 ml Polv l
Hexavalent Chromium 4C 1 Liter Polv t

I I.( - I/r/:J.J<: ..... /7/ .:.J""c- i c.., ~C/ /9~~r~ c;./&.s~ L.

OBSERVATIONS I NOTES:

Vertical Pump Placement = ? I f

Circle if Applicable: Signature(8):

MSIMSD Duplicate ID No.:

~ o!~--- -"
I tju: 10 tje ue ermined



("11:] Telra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JAB Site 3 WELL 10.: ooS r-twOl,..S ..:;l.c..>otf- (J 3 I :5
PROJECT NUMBER: 845 DATE: -2 I I :5 j <:/ 5'

Time

(Hrs.)
/6~,' /l
,J'; 2 I
IS ~ 2.6
,If"; ~ I
It··, ?t
IJ' ,'.f. I
1J'~4{;

/r:r!
Jj,.rl
/~:~I
/ t ,'IN..:
/ t ' ,. (
I Liii
;6, l. !

11::2£
It ~3 (
/6.oJI
/6 ,'tI/
i6~46

/6,J'1
tt.'.io
IT 0/

"7,' "'t'
(7\'/ /

Water Level

(Ft. below TOC)

2.9· J~
2~· f()
2~\!'1

'2 '9,31
2~.~!
2Y,~/

z~·/7

2'?'"] ?'
). ~, 4-:z.
2l? ~ I
28,43
2~'~5
2 51, ¢.~
:2bJ,41
1-*,40
28"· Iff)
~.gl;9

Z~'~'O

?-8· >9
;l. 'if:.f9
~'8'·4.>

~~'. 'II
':&. %,tj:.J
~ ~\tt3

Flow

tmLJMinJ
I ::. !;~

/5{)
l...r~~

/ z-J
11" ,:J

/4-0

/:%0

'/eo(.'
/fi
~J' v
.2 .1- C.

:z.r0
tr-o
2t-o
uo
::J. 3c
'].,.(J()

~
~L)

!.ll}
~oO

2 DO
:2 f.. ()

.2.-V "

pH

tS.UJ
$~.;z b
,t,/6
-;r.1>
~'.I4-

(~/r

t./2.
r.!c~

r:/J
j;n

h. /1
7rz..
(.., 1'2-
5", 1/
to/~

.t,! ~

,ria
--

~r.rs

:..r: r~
r.l1-
~-, I Z,

r/2
t, If
.f', II
.!'" I (

Condo

tmSlcm)
c, If?
() ,/~3
a,I8'S"
1/. /37
/,,/8/
/),IS'Z.
(), /92
cJ8'}
":',!r 7

/l./'?£
~l/f8'

c.,IS?
0\157
t:J ./'5'i!'
(,1,19'0
o I Y-z.

o,/yO
(),/~

C''/84.-
"/36'
() \09

C. I ~7
C,IR~

ollt8

Turb.

tNTu)
or

g
~()

~(j , z.-
~';; J)

2()J
I!/, tJ
I~\ 0

/J'. C

/1, I~
.I.-i-7
-1",,, 9'
5.c t7

~_.!!>

3.~!"-

;, .]1..-
if;tt~
~c C

..r: 7Z
4..f'i)

f. "'/,,'1

:J...fil
'2.90
/. ~o

DO I Temp.

tmaILl tCelalus)
/2.}r I /2.~8-

If, ~7 I /~f 0 }f-
/:Z.981;~77
7~ .co I /¢: I tY
11,¢71 1J.6J

It>, rc I 17. ro
/;, 18'" I /1-; C7
'?'iT I i r, 29
9,Z-.:.- I . /1 .Yc
'-'." / I /7. D~
l,rll IE]¢.

9:"2 ~'J j t ' L,/
9. ()~ I 13~?e.;

;>,'6"7 1- IS,¢. 7
7,-i"T /~. J 2
V, 2 r I /;J .go
Cl ('; 0 I I ? / I?

~cl/- I /J.f?o
~,/o I 14./&
"./s I 1¢.28

9' 4-g:- I /7-~
9,;-0 I /7, {o

'1,':?9 I (7,2-0

~ 2 J I /'? i.~ ~

ORP

(mV)

230

2~3

:2. 32-
2]3
27,{

zJj
:z 38'
~Jr

2¢9
"2 S "Z.
2.r'l

'2b
2j"'1

~Jr

2))'

24'1
'24~
:2J~
;Z'j?

2?'j
:J. 4'f-

2r?
2/.;'0

..z18

Vertical Pump Placement
Other Comments

j'lkl"t! l,wJ.5 k t:
(At: .3 /..fi L~HI,

CALCULATIONS

....-r;
SIGNATURE(S): r .....~ c:/~ PAGE_OF



fp

GROUNDWATER SAMPLE LOG SHEET("1h) Torr. Tech NUS, '00
age 0

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: '. ~ '~(A..I06 ,s'.£:

Project No.: 845 Sample Location: /"f'tv'I'Jh S .J.-

Sampled By: ·'~/.rc'oDomestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPUNG DATA:

Datei/I~ / -vro 8'" Color pH S.c. Temp. Turbidity DO ORP TBD

ITtme~ /4J40 Visual Standard mSlcm °c NTU mgll mV

Method: RAJ;- Ill; 2 J",-r r:~ J·St.l 0·/0:Z t5.lr- f,7 //'fs- /92- 29-,5'1
PURGE DATA:

Date: <: I 13/C;(9 Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi-Flo2 Pump ~ /o-vv F/vYV' jJ.:;rA. S'~-tr ir~

Monitor Reading (ppm): ::8 tJ ()

-------Well Casing Diameter & Material ~
Type: L. ,/ 1-'> (/ C- ~
Total Well Depth (TD):911t'/3S- r---..
Static Water Level (WL): ..z 43b

..............
..........

Two Screen Vol's ~):.3, z,6. -.............,

Start PurQe (hrs): /?";l. y;. ~
End Purqe (hrs): /4-: ?4 ............

...........

Total Purqe Time (min): 7 0 .......................

Total Vol. Purged~): J .16 ~,.

SAMPLE COLLEC110N INFORMA11ON:

Analysl8 Preservative Container Requirements Collected
VOC HCL 40 ml VOA Vials :l

TAL Metals HN03 500 ml Polv I

Dissolved Metals HN03 500 ml Poly I
Hexavalent Chromium 4C 1 Liter Poly I

J. 4- - Y;OXM'L£, ~·c / L~ .~J,...-- (;~ J ..2-

,

OBSERVATlONS I NOTES:

Vertical Pump Placement = :r I ft

Circle if Applicable: Signature(s):

MSIMSD Duplicate ID No.:

.~~ C~_." ----_..

I tlu: loBe De ermined



["'FI:;)Te,ra Tech NUS. Inc. lOW FLOW PURGE DATA SHEET .

PROJECT SITE NAME: Willow Grove JAB Site 3 WELL 10.: 0;; f~1 tAl c' b S1-
PROJECT NUMBER: 845 DATE: ..; / (.:j / /A'-C; $-

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mLJMln,) (S.U,) (mS/em) (NTU\ (maiL) (Celsius) (mV) Other Comments
,r, .. :: '" 24--..37 ! lye .~.o ) 0.103 '"'~ /2. Dr- / 2, ~,B- I{-r;:. p",,/yYP. ,,{';:.{ s;....:e t·J.o'~

I~' 2 If 21f? 9 I:;rv l,t.1' {),/c,> 3.; /0, 5"1 (2 • J" /t :; 8'1Ft
/ i.' ~J- 24.31 /!fV 1.11 v.1 (.,;; .26 11,03 /2,JO /b~

.-

., •-3 if 2439 /ao j', ~c • (c) 3 20 1/' ft.1 /2 . ,,:./ /66,I;> •

t5:H .2~ 3 Y /~ ,~\ 7J " 11:"3 6iIIIIP //\ tt /2. t¢: /70
/5 "4 '1 24',3 Q /(YC s. [-z, c,/c 3 /7 II~ ¥4t- 12 ·1j- 174-
/3 .. 5'~ 24 :1(.> j!?O -'\.~-7 o /04- /4- /2,,,c 1~,fi"4 /77
I? .. t~ ~¢.,i7 /?C ~; ~'4- (.Jf/ c3 /4- /2, (;e', J 2.7,-' /8'(."1
14- 0'(.4- 24-. ~ '9 /8t~ ..?: 52- ('-Ie) /z /;J.c3 /~,/9 /5'4-
/'1- ,'o~ 24-,37 /~ 5.5'0 (1, I";:J. 9,7 / 2. ,/0 /?:z'l ;8-b
14-.'/4- ~\ '17' 15't 1',~-r I (). 10k- '9. :2 /21t'? I i,h- IlI7
/<f,'1'1 2~, 39 ISD A.'/ O.jO;l. '7,6 /2, /)4- Jl.? J ,&9
/4: J{,t .2f, ~ Y 1;0 ?,fl v.lo2. ,,{,4 /.2 ,e16 7?,13 /1'/
i'l-' 2('1 21.f'3Cf /3V ~....,~ 011,;).. C' '2.. /2, if If. ~i 1 9~
II/-; 31- 2tf.19 /gt) ,', >~¢ O,ID~ (,7 I/,fr /5.]'; /,¥2..

CALCULATIONS

SIGNATURE(S): ,)~$' C£~ PAGE_OF



("'A:] Te1,. Toeh NUS, Inc GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow...:G;;,;,r.;;,ov,;.;e:",J;:;.,;R..;.;B=-=S;,;.;it~e~3 _
Project No.: _...:8:;..;4~5 _

oDomestic Well Data
[Xl Monitoring Well Data
oOther Well Type:
oQA Sample Type:

SAMPLING DATA:

Sample 10 No.: U )'/11( jO ulL
Sample Location: D? tn tV ~ {; :1-
Sampled By: -L~,7/Vl~~/~I~C...;;;;,.,--t

C.O.C. No.:
Type of Sample:

[X] Low Concentration
o High Concentration

Date: , I I ~ / ()<tf'

Time: t> ~/ P

PURGE DATA:

Date: j /1 -3 / (J 3'
Method: Redi-Flo2 Pump

Monitor Readina (ppm): ;. 7.

Well Casing Diameter & Malerial

. ');' PlileType: _

Total Well Depth (TO): /+8.82.
Static Water Level (WL): .2 S. [;.j

Two Screen Vol's tOaUL): 1, 'Z b
Start Purge (hrs): t' :): ..z4

Color pH S.C. Temp. Turbidity 00 ORP

Visual Standard mSlcm DC NTIJ m2II mV

Bn:'\NY\ fl. Ie " zn j/. y 2 ;33tJ 7.75 2)7

Volume DH S.C. Temp. (C) Turbidity 00 ORP

~ lvvv ~---vv ft~· PA-~.-e-e ... .~-t.. '--....

'-..

TBD

TBD

End Purge (hrs): !.1.. : 2. 7
Total Purge Time (min):

Total Vol. Purged (gaVL):

SAMPLE COLLECTION INFORMATION:

Analysis

VOC
TAL Metals

Dissolved Metals
Hexavalent Chromium

OBSERVATIONS / NOTES:

Preservative

HCL
HN03
HN03
4C

4 C C

Container Reaulrementa

40 ml VOA Vials
500 ml Poly
500 ml Poly
1 Liter Polv

Collected

It I

(

a;:C;.:;lr;;;C.:.::le:.:;If:.:;App:I:.:;;lca;;b;:l::e:~ --t Signature(a):

~SD Duplicate 10 No.: -;~~

I tiu: I 0 tie we emllned



(1\;)TetraTeChNUS, Inc. LOW FLOW PURGE DATA SHEET . , .

PROJECT SITE NAME: Willow Grove JAB Site 3 WELL 10.: [) d Al L\,1 Db 1
PROJECT NUMBER: 845 DATE: 3 /t ? ;,/" s:-

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.l 1Ft. below TOCl ImUMln.) (S.U.) ImSlcm) INTU) (mall) (Celsius) (mV) Other Comments

0/ .--;..If- ;:. 4'-. S:z. /DiJ '7.79 o nb --:-[, I /2.CV / D\ 3/ 2/1 /"),,:,,('''1> "",~,s ~.-<'

C9! 29 l t. '12, .' (l i) >r',7Er [!,.z2.~ ~:.; ,4- 9.4{; /t'/3 ~/] '/l.t 141/-.? ,.{]t '/.:;H.

c 9 :-s4- .:2 f,'9:r /0(1 ,). .J I (); ~'2'1- 41 \ 7' :7.7/ / c, 11>- ;)(.;9 J ,

c/'1"~V ,Z. t-,'9~ 1'0 c.. 4- :2- c.:, .01- 4A, I 713 /0. 'Ol' ') c: '?- .
109:4-J- ") t"c I /D D 9.24- ~2-17 /)/", , " K' . IC,47 2./0.-f,t.

(':''':4-9 ...,7.(8 /.: (... 8.8'6' (l: '2/3 5::!..'70 4-.4-D /1,/6 2(2-

c:;:.rf 27', (9 :t"f) () 8·71- 6,211 ~·J+.o 3.78' (1./0 2eo

()''1'' J? 2f~ \ I l- ye g.7 () C,2(0 447..; ~. 6C / 0 ~2 IS";"
[C ; C 4- ::::.6 (7 90 Y.7D C,;lc9 4-0 /. ~ ~ 5+ le.76 /6f?

/e: ,til 26 22- '"'0 /?,trf 0.1-"7 ..j~t: c) ~.30 /1. /6 /5i
i~\. /4- .::.i..!1 :,-C' ?i~ 0, ;U.' ~.7 3(';), ") 3.2'i- II. ~ 2. /33
/(),/,. "'"'},.;, ;;l 3 9C ?'6~ f.,').o.; 7 ::z.7c. a 3,CI' /1. Db III
(iN24- ') /,;;2 ~ 90 3'.68 c,:ut '">.1" c.' ~·9" /1, /8" 77..-. "",,',

iC. 27' ~6,;z. 3 '9",' ;j,tr C2C(: :2z.~'\ (~ ;) .ft II.o¢- 8
Ie,' ~~ 2.L.LI 9c ~ .6''8' 0,206 '2- /'~"C' ~·77 /I.//y 6 9

I", .;9 :J.t\~-z.. YO 7,' a\It 7 /9c () ;;,1 ? /0. Y'/ r7, l.'

, G " I-if- 21,. ~7 ye ".. 7c t: Jet /J-1J.0 2,t, / /' 3 () 4(.,
/ r: :.l. 'i :2.1.,')./ TV "''..70 t',').vt /70, () 21£) //.72- ~ 9
IO;!,! 2 t. \ '1. 2- (7LT -",7" c,206 It, 0, C 216~ /1, ~9 ~z.

10,' ijlj ')/;' .2 2.-
{ 9(7 J'. "7 ( c,.2 c5 /40. C' :2, 5':~ i;,49 2(,

II: 04- 2.6, 'Z -3 'r>c S~. ,'7 ( O.2.:..C /~t C' ~,r7 //·fll/- '? ""7....-
II: of 2£. 'J., 2. 90 ~. 72- ,) 2j) /; /2.0. () 2Jr 1(,~8 Zi')

11-'14- ;;;, ~~ 0-6 ~.7·z- 0, :z, c.4" /~.v 2\,17 (1.5'r~ /7
/I,~(f 26, 2. r 90 'if,7 I C,2C,!J- 1(,), c 2.!"{ / I ,.rr- If>-

CALCULATIONS

'k /'/~. /ft..<.............
SIGNATURE(S): ~.;. '$' C-- PAGELOF :z



(1=1;) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JAB Site 3 WELL 10.: () ? 1lA. W 0 b ~
PROJECT NUMBER: 845 DATE: ;'/ ( 3- 7..., ~

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMln.) (S.U.) (mSlcm) (NTU) (maiL) (Celsius) (mV) Other Comments

//-'2!f- 26,~~ fj'O 8~7Z. t,207 I'-'t' .2. 6 J /1,4-° I~

f( ,'2l( .2 6,-:1-3 yo (f,71 D, "2-04- 00 2';7 1I',9¢. 1:;3
1/,'.'1f "/'.37 'Yo 8170 0·,2C(t. 9S 2,1"8 11,98" /3
II : ~'f :o;:6."{8' ''1' 0 8,7/ o 2c4- 9~- :2,t8 /2\ /3 /2
/ 1,'4-4-
II; 4-9 I) I J /1 f. +- ~ (..' ~; t-a / r? /7 '" ,,-,.7 J? c~ ~" +- /,/1/" ~ i /,<J, f-~, /'.> p;:/c c

I.v I I J v' /'~:; r. r:. '6' , /),... /l ~, . ..., ,- J.-, /:. " I;' I- > ......._/// ~ ,I:::.::, /

,," /;'..AJ 'J

iJ 4tO P<J/~/ '~G, Dr ../ '- <' // £-.." ~. " .....
/727 ' .//,' -' .-< L) '~ iA/.,:;;' - / / . ..-r :r~ ~,. __ V

,. /

CALCULATIONS

SIGNATURE(S): ,l:~ ~ PAGE2::....0F -Z-

"-



fp

GROUNDWATER SAMPLE lOG SHEET["R:) Tetra Toch NUS, 10<

age 0

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: n~~LLJIJ'7~;

Project No.: 845 Sample Location: O.3~~o?S

Sampled By: fll1 /-rC
oDomestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [X] Low Concentration
oQA Sample Type: oHigh Concentration

SAMPUNG DATA:

Date: J//9/pOVg Color pH S.C. Temp. Turbidity DO ORP TaD

'rime: 13.' 2~ Vi~aI Standard mSlau 'e NTU mgJJ mV

Method: J2yJ ,. --FU> 2 f{'-I~ C~ /,(6 P,trtf ;;,7 Z- 0,00 7,~ /'7'/ /o,rr
PURGE DATA:

Date: r.'/9/~r Volume pH S.C. Temp. (C) TurbidItY DO ORP TaD

Method: Redi-Fto2 Ptmp ~ h-vV fl..-w JJ.~ -L- I),~-CA S~-t

Monitor Reading (ppm): ~,Z- ...........

Well Casing Diameter & Material
........

r-......

Type: Z. ,/ PVC- ~

Total Well Depth (TO): /(},5/ ~
Static Water Level (WL): i.ft.,33 ~

Two SCreen Vol's (gaVL): 3".;.( t.,
....... r--....

Start Purge (hrs): /2,' ()" ~

End Purge (hrs): /j',2{ ...............
Total Purge Time (min): 7.r 1---.
!rotal Vol. Purged~): 4.6 ---- r----..
SAMPLE CouecnON INFORUAnON: -~ r-

Analysis Prnervatlve Contain.- Requlrementa Collected
vee HCL 40 ml VOA Vials ~

TAL Metals HN03 500 ml Poly I
Dissolved Metals HN03 500 ml Poly j

Hexavalent Chromium 4C 1 Liter Poly 0

J 1-/ - D t t: IC a /l " LJIt:- I I. #-.// .n.-. bel" £-ID.<C.C z....

OBSERVAnoNS I NOTES:

Vertical Pump Placement =4- 0 f-t [{;.fth.
I

Circle If Applicable: Signature(s):

MSIMSD Duplicate 10 No.:
,

J~~ C~,---- ,--'
"/

TBD: To Be De ermlneo



("11;) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: 0 ) II I~v' ~ TS'
PROJECT NUMBER: 845 DATE: --3-/-'-/q-,,----;/r-;,a-v-v7"':g-;-----

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMln.) (S.U,) (mS/em) (NTU) (maiL) (Celsius} (mV) Other Comments

/.:L~ 06 /D sf .z '(~ 6'. S~ 0,>03 33 /0.-34- P,68 ? I;z... j c- :.I?''-:5

/2; I! /~'.Jr 2-0" 6', ,2.D c>.1.18 7 :3 r ?' I () 10, f'/ :2~O PU/''17 l.A.//.>--{ s-:ec
,,;·10 1'0 I rS- J.- 0-0 ;,/r- o .I1-ti7 2 J- 8·,ro I I, DC :2Cf.'? ( n,t:. 4'0 'H d:;;H /(

i 2 :,:2 ; (O,J'> 2/ 0 (.".I.r- (), 'io/~ ~2- g,.,<:v /1, /3 7-:?J- J f

r 2-: 'J-{;; IO·Sf' J- I 0 ,:; Ir o,;-1S- 17 '?' z S'" 11·?t ::z-:1. 0

(2 ,'31 ;'o,sr 21 () c;;,lr C>, J~r- /3 '8.1 () 1 I. ¢:? :2-(0

/2. ~ 16 /0·, r > 2-+-0 b·lt e-" J'.t:2- 0.-, ct 7, 7<'/ 11·..tr 19'1
/2, q/ Il' .rr 24'° /,/t. [) .n-t t',f.J 7. 3;> 1(.>5 I') J
/:l .<it /0 .r J '2 </i} il/!: O'JJ'f I ,I r:- 7,?f ?- 11·62- 18'&'
12. '5 ( /0, n :240 .,(, /(;, O·ffJ J.n 7-7/ /1,76 I?!
11' .>b /D, r.r ;zt,2o .{,16 (l r(t I'?~ 7.63 1I, :16 /,r;;'2-

If.' <) I le·Sr :14-0 l.t? D·ff7 /./7 761 1I ,W; IS"-c
N'()6 Ie> ..tf '7 <f: 0 f',I/ o ·JTb' OJ/-3 Z,fi 11 ,78- 177
I?' ( I It>, r~ ~<f.o £.16 O,s.f9 0,14- 7.1' I II-7r / ,7 Y
(3, It 1 0 , .rr ;).!/C' ;; ,(6 D·rr c· /0 74(. /114 /79
/h2/ (0. rr ':J-t/t-; /,/6 C', rS? p, Pi) 7,44 ;(,72- /7}

CALCULATIONS

SIGNATURE(S): ~~ C;)-~"4-_",,(..~ "'::'::::"'- PAGE_OF



fp

GROUNDWATER SAMPLE lOG SHEET["R;] Tel'. T«h NUS, In,

age 0

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: U.';; /'1t-Ut...')'.J

Project No.: 845 Sample Location: u? fv1 tv' ~ 5?' >
Sampled By: CfV1 /:r co Domestic Well Data C.O.C. No.:

[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: ~ / / 2. / ,;'/ ~? Color pH S.C. Temp. Turbidity DO ORP TBD

Time: / '-I 5- q Visual Standard mSlcm °c NTU m211 mV

Method: /l c cit //~.. L /1-"'Y1- Cluvr S'St-(L 0./5 I 1 2 ,; / 0·0 /0,S7 ~. 2/. ;" /./

PURGE DATA:

Date: 3/1L./C'9~ Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

~ !r?1N RvvV ~ • ...., D fl<--t:.a.. S-~.''''Method: Redi-Flo2 Pump A' .-t: >
Monitor Reading (ppm): {;, 7- -......
Well Casing Diameter & Material ~
Type: 7 ,'f /)t...... '-- ~
Total Well Depth (TO): t.,q, '/7 ~
Static Water Level (WL): .2Ci. L q ----.....
Two Screen Vol's (gaVL): "Ii 79

-........ r---..
Start Purge (hrs): i ,: / 7 ----~ I"--.

End Purge (hrs): ,'-{S'L. ~~

Total Purge Time (min): 1 5-.<:> -.....-
Total Vol. Purged (gaVL): (., 75'

' ---------
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Contain.. Requirements Collected

VOC HCL 40 ml VOA Vials L
TAL Metals HN03 500 ml Poly I

Dissolved Metals HN03 500 ml Polv I
Hexavalent Chromium 4C , 1 Liter Polv (:;

L.I - n /0 .. 0'. /7 r, L( , ,~ , L I I I , ;,) ''VI f, c' (- (c.-.::: c 2

OBSERVATIONS I NOTES:

Vertical Pump Placement = '.~- D F <:' <. +-

Circle if Applicable: Slgnature(8):

MSIMSD Duplicate 10 No.:

r~~-·;·
/-t---_.- 0- .... i,..:..-..--...,.---

HiD: I 0 t:le ue ermlnea



[1t:;]TetraTeChNUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JAB Site 3 WELL 10.: [' -; ,\ i l ..,.' c'/ ,'-':/ -\'

PROJECT NUMBER: 845 DATE: 1/·}. //_~,-,'-i'·S·'

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.\ {Ft. below TOC) (mUMln.\ {S.U.\ {mSlcm) (NTU) {maiU {Celslus\ (mV) Other Comments

tz : I '7 ).- 0 (71- ZoO i:' ! C " ! S' ~ /.'. -.)(1 //2 ? ; c' 3'..) S'C I"'!- 't-t: :c·'f~".~- / .J •.

/2. :::?;:! 2/. :2- i .2. J v .) '.r;t C, is-6' ~_ i .. DJ //, :1.;,.' Il,otri 2.'" ( i7 f,'" rtf, : :1,> S((' )

I"') ~ 2·7 ')..1 , 2- r ........ -,., 5";:.<.:- [,/S7 r7./ ... }Z //6·!.. 1/1 c '? ,~"3- . . ' ,

/2 :sil- -, I 7 C ! y'~ ~""" ",' f). iT\( ? V\~{" //~ ,72 /1.3.5" :::0 I) .......
~ - ,<.- , .

12 ~ ~7' '- )--4. "':f~ J', .f-.j- ~',/J L' .. .:?' ...;£ c. (I·e r 1/, k' 2cr~

I::' : ..;..2- :> /. 2. I / .yv Lj.e o. II; c /~, ;; (' 1/.7 ~' II , :::? .2 3S' I .t....', ..._~ ...-1"'1,.. r ~ r- L I. \-~ L-// -

;:1£2- ),. ,/, / (; i ;)~ .LJ,43 c IJ c- u,. Ie 1/. ./2 I I. :? t- 2.,);; (:.,1" >r,C'vY ...s~-c (i.'lh/"

/:~ ,'S7 .~ i, /'7 / .r 0
,- .

~\ Ij-l i S"G 1/ ,5-/ /I,6? .~ <;!:f'i \..;...2_
I'?, 0.2- -,) 1 i, /.r--::) -5'", L,<:. 2- 6 Irl .:? /.!>- /1.46 II/IV ?/'2-

/1: 07 .2./,;i I ..n) \' iI.3 C', IJ'J ;::. • s-£ II. 2.! /2.37 2/~-

/3 ~ /2- 7/, Ii: /5--0 t,", ~~.r t, I rt- f \ 8.?. ;1, I g ;/,"96 ;}16
13 ~ / 7 2 i. /6 " ~"D ~.# c,IU, D 5'S /1·21 II, (7 ,:/ S-
I? \.2 Z .., j, If.:.' 15[1 (';"'C :,/JL: {), :f 3 1'.'7~ //,t..?7 ;)(,. ,""

I?, 27 :7. (, If::; d-o f:?:r 0, /.14- /, -3 r /0, S'J ;/ r/ 220

d.-32 :) . I;' I.r:> ,J,tt! L\iJI fI, 2- /1.07 1I,rr-S- 22 7--

/5 .; 7 ~?-I, II. /s-o J", If6 6, 1J.Ij- (J, () IL' 7 f j 2,ft/- 2 2 ]

1?;f-2.. J.! I/. ISb ."'#7 e,IS] O,D loJl /2,}X 72tf-

d,.;t.7 '') ,I. ,/ / IJT ) if-[ r /J.f- ,.., C /C (; 9 II. C f. .2'2-

f -? 1 S 2.- <,",:1, I/. i ,,i. ,~.) rlCJ () f).- ;, ., .. jV,f.t.f /2.IC 274.. t..r \ l,.}

;'?: \'7 ) i "A.-L> /)0 j'. ..,;.:.. C /(2 D' l~ /1..,tY- /! J.{ :?2

14' 0 ') .2. I. }. I !~T') r,.f4 C" I.' 2. r. {' / c.4.1' ,2, .;'c 21..(5

/(.:.' ,,/ '].( .. 7~ j )00 .f 44 c tJ 7- (I (I /r:,i: /2..:» ; .A. 3C'

itt. .. ( 2- n. ;' ! :"'-~,I,-, \
..

c, (e!. : \ {I !D,-f2. ,/2 \f..,;f""'r- .., ?(
- .>

/{.:-"/' '""...\ ... 7--\ ~) '1'.) r: \,~- o. 15"1 l"'1 c Ie, 1-7- ',? ! k )]/

CALCULATIONS

SIGNATURE(S): }'lh'4:-->' {'/i.,.--.. PAGE_,_OF ,,:.-

- >2. .,...;>

- '7
/"~ .,;....... /



("ft.) Telra Tech NUS. Inc. LOW FLOW PURGE DATA SHEET .' _

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: .-.:{)~7=---) ..:....;\_1_ti..,,_}_I.'_8-=-.~ _
PROJECT NUMBER: 845 DATE: --3.,/ ! 2 o:?

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC\ (mUMln.\ (S.U.) (mSlcm) (NTU\ (maiL) (Celslus\ (mV) Other Comments
;-,,';2 21;z. \ 2i'>O f,H co I J:5 t' r) 'c,4-? /2, /£ .2 33 t!.-.-I) ty!~> ~ cd:\ ,.

/'1-. 2 --;- :? J, 2./ 1::;;0 .f,44- D. /52 D\(} /1'"1/,9 /;,79 :2 3 2-
,

Il \~'"

i4- .5 2 2;' :2.1 ;~t) .t, <t':; o,/,r3 ,.., () It', -s-6 / f, 94- 2-5> r5' H tLp--r1l

';:"3'7 2{,2.' />0 {. ff' Li, If?- ['(0 I C, .{j. /:!,rf 2;3 !

I,,; \ ;"') .2 I· 2 f /J " I,"'H' c 13 :2 r:) () 0, ri' 7T.9~/ 2 :,?>5"
I'; '" ~¥,f.-·7 2/,~ I /_"> i) J 44.- I.'. ,. ~ "2- (1, <' It', {(' / I~q,)' =:;;6
/'/ : /) 2- 2-/, ::. / /:> D r .. , c I,r-I (I,{I ID,5-'" /:7-,V[ 2.> <;<:',-14-

CALCULATIONS

SIGNATURE(S): 14~,"N~ (/~"--~ -,
- PAGE--=-OF.2



fp

GROUNDWATER SAMPLE LOG SHEET['11;] T,." Toch NUS, Ino

age 0

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: oj ~Hih)? j)
Project No.: 845 Sample Location: o ? fv1 /,1/ 0 fip

Sampled By: eM /:Fc
oDomestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: '} / l?/{)<] Color pH S.C. Temp. TUrbidity DO ORP TBD

Time: / '7 c> c) Visual Standard mSlcm °c NTU mllll mV

Method: tLc c.itrlc'; 2- I)C/""f~ (,/ ~ ~/". 7,1 '7 0/<1.61 1,-',6 7 /,70 G' if-, YG .:z3,75J

PURGE DATA: ~t.-j

Date: ,3//2/'::': ~. Volume DH S.C. TemD. (C) TurbidItY DO ORP TBD

Method: Aedi·F102 Pump -1 t\ ;...r~(.."L l.!/i c 26J) /2 \ (;:.;~ 4,6 / ::, 5£ 2,~-.;.) 1;':- ~~}, /"1-)--.. ---./

Monitor AeadinQ (ppm): '11 . '1

Well Casing Diameter & Material ~ /-.--v'V' F!-vvv rx A •• j},1.~ _~i'-'y

Type: -,.,. /' ,'-"",1 <:.-<-

Total Well Depth (TO): I 7r:. C.5 -----f--
Static Water Level (WL): .).'./, 71 --- r---..
Two Screen Vol's (qaVL): .~ , ,{ G

----------
-.......

Start PurQe (hrs): /!".'4'{ -...........-...........

End Purqe (hrs): / &.: ::;0

-------Total Purge Time (min): '70

--------Total Vol, Purged@1A.): j-;.J I---
SAMPLE COLLECllON INFORMAnoN:

Analval. Preservative Container Reaulrement. Collected

VOC HCL 40 ml VOA Vials :1

TAL Metals HN03 500 ml Polv I
Dissolved Metals HN03 500 ml Poly I

Hexavalent Chromium 4C 1 Liter Polv G

I '-I ' f) ,..; .w'" .. -'7 " '-I "' j i.- I- c ;- A /'1.-;/ ~/?/'r :.2.,~

OBSERVATIONS I NOTES:

Vertical Pump Placement = /£ t7 f-t

Circle if Applicable: Signature(a):

MSIMSD Duplicate 10 No.: -'/ C~~~..,--' .--- J-t:~$

I t)u: 10 t)e De ermined



("11:;) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET . ._
, ,,' j' )

PROJECT SITE NAME: Willow Grove JRB Site 3 WEll 10.: (." _7 i; i~.· v: J
PROJECT NUMBER: 845 DATE: ..; / i':::: .,' ~: ( , y'

I "-'-';.7 7 >(

Water level I Flow

(Ft. below TOC) (mUMln.)

Time

(Hrs.)
1.,1Y
1.:;'- . s- 1
I ~ ,\ .-).~:.r

·P'.c','}
fO- ~-:J

I/:'C)
;' ..: / ",
J

r,- ., ')
i, . I .'1

;;.)

//.. . 25'
;' /:;1 3
/(':~S~

t :.;..}

! /'4-'<
, t·53
/6'-)'.'1

'" '":) ~~-

-~,-,,~

.• : -) I '-'

." ), ;:-7
;I. ~, .,,(

~ -;, ,-,"y
11. ""7

2.:;,7 ~

..2]. :~ ~

.": j' ,:~ ;:

~"Z )\ ~ ~;'

2.' \?~

, j, ~7 8
~ .; .. -. ,?

.2.3 \ 7'1

... '-"
4,"" V

:: .>-0
).:"-C'

JC()
..., .......'"\
J ( l.

" (i

;;CI'

3ce
~ c:

;' :'t."

:;;c O'

-; t:'- '"'

3 <. ('

pH

(S.U.)
t :;-Y
t: ' 7'('
{ ://j"

c2
-, c f
~ :' 9
::; \ ,~

7 i·1-
"', /:5-

/ ....
7, I"')

/6

;, It·
. '7
/ ../ (
-.' I -;', ,

Condo

(mS/em)
(1. ~/ .j-
f) , 2,(~~

C "I.. ~ C

C\ 26 7
C ~~~:.. 5'

2- ;·c
O. ;?:-'[1

C.27C'

l" :z 7 e·
(' ,,2. 7C'

{' ....... .-:"{I

c' ~.~ :-' C'

,:'.2. 7()

t .:ic'
c ).c~9

Turb.

(NTU)
./.. c.
-3. c
'f' -) I

y, '7 I
I /) /.-).-

t.' ' r ~

'i \.1",..
;{ Ie
~-. ~D

4.08
""l' -_,

:> ./ t·

.;; /7
2SY
.'2,cfl

, :j'<">

/.7D

00

(mall)
1.2 , .~ i~

/r,<; /
j:/.

.... : C

9, -:;-7
I r·, /1

,?,(C

Sf. / '7
"/', _~; 1-
,..,. I ~-,, ,.
.~ .:j"';;-

:7.../7
I ':? j
.;.)'7
:- ,4-:-=J

Temp.

ICelslus)
" . L

,... ';'-?

/7. (, t
/71'4-

,:" ~

.2,C>
/?, 1_"'-
.. ..:,y4-
" 2.4'~-
.1..2, ~f:" /~

/~"".!;-3

! 2, ')-.~

~/---~~;=)

:: ,4':)-
/ .2 ,/r
/ .?.l7

ORP

(mV)
,,..~ C· j'

/.I,.~Y

"/;:).
-3<'

".~'
f·~-

~I?

~".+
."1,3
...... ""
Y")
-;;. ...,
..>,-

'1.3
':f4-
)~l'

':r('

Vertical Pump Placement
Other Comments

r"' y r" e ..\'.'<:, ..( n r"
I C. C 11 "u/,r-.(.l

CALCULATIONS

SIGNATURE(S):l-P>-....e-,~ ()/~-.-- PAGE_OF



-------- --_.._.._---_..

fp

GROUNDWATER SAMPLE LOG SHEET["'R:) Te.. T"", NUS. 100-

age 0

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: ()j diu; () J • ~t..), '803'
Project No.: 845 Sample Location: o3:Iwoi

Sampled By: e/VI
oDomestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
til Other Well Type: r t"J ft cd-' (I /I IV.:. I' (r"lf L~·.lrJ'.. [Xl Low Concentration
oQA Sample Type: [] High Concentration

SAMPUNG DATA: / "[L-

Date: OJ//t1JCfl'
/ COlor pH S.C. Temp. Turbidity DO ORP TBD

Time: lJ 'J) ~ Visual Standard mSlcm ·c NTU mill mV

Method: B,.t-~h I.VU'I.. 1;.'/ L'" " (.. , )";)' j),,,s-~ ,co..5"L ~,3 l- :),1..7- .1.3'j"'

PURGE DATA:

Date: 01/19/ 0 8 Volume pH S.C. Temp. (C) Turbidity DO OAP TBD

Method: Recli-F102 PLIT\P

Monitor Reading (ppm):

Well casing DIameter & Material

Type:

Total Well Depth (TD):

Static Water Level (WL):

One casing Volume(QaVL):

Start Purge (hrs):

End Purae (hrs):

Total Purae TIme (min):

Total Vol, Purged (gaVL):

SAMPLE COLLEC"nON INfORMAnoN:

Analysis PI'8Hl"V8tIve Contain. Requirements Coilected

VOC HCL 40 ml VOA Vials iJ.
TAL Metals HN03 500ml Polv 1..

Dissolved Metals HN03 500ml Poly L
Hexavalent Chromium 4C 1 Liter Poly 0
i LI-J)ox'urrL U Pc.. I l.. If r/ ,4 h"' br/ t---lwC' '-I

OBSERVATlONS I NOTES:

Circle if Applicable: -- Slgnature(8):

MSIMSD oUplleatelJi No.: fJiI p- 03
ASSf'l1t4 r {,11" ,. j-2 3

IljU: 10 lje ue ermlnea



["'A:) Tel" Too" NUS In, GROUNDWATER SAMPLE LOG SHEET

Page I of 1

Project Site Name: NASJRB Willow Grove Sample 10 No.: () ~ nw", I .<i - .-ZtX. 1;'",
Project No.: 112G00845 Sample Location: C).5 OIW, '1 ,':If .s

Sampled By: .L~/DW

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: J tJ / J?' j 0 '9 Color pH S.C. Temp. Turbidity DO ORP TeD

Time: J4/Js- Visual Standard mS/em °c NTU mg/) mV

Method: II. '"",J,;:"h ' 7 Po.__, ,,~ UM<I", ~,.:A'f tJl t:SCj 13,t) IJ,Z~ 5".5'4 ;2.5t:J .l.'5; 5t;>
PURGE DATA:

Date: Ie) 1/6. / 0 -r Volume pH S.C. Temp. (C) Turbidity DO ORP TeD

Method: /lu;/l':::'!AuJ - L p(..lltfp r"" f ,?AI S,JI (J ,,60 Jl.1. I 16 " S, ..JI ;J.,o z.
Monitor Reading (ppm): 0'0 O.5vCH 5,33 O,lbtJ 16.. 0 '1.4 S,."3'O 2.0 2- ~~-.~1...

Well Casing Diameter & Material ;'0 V" i SI3'1 tJ lAO tl..J/~ 2./7 Lf, b, 'Z- l..l~ .2lJ,6z..

Type: L; 1/ PVc. J .5\1el .Cj,2S- ,DdbZ J3;3 5",<; ."l,I'7 Z.Z6 :1..7,6D

Total Well Depth (TO): sZ,OO 1.Jt}Vc' ..t;",2t:. (lIlbZ ,3.z.. 2,3 S,Z.I 230 28,00
Static Water Level (WL): 13 '9 i ~,svof 5,2.1 1),157 '2.LI 42.- S-,'fO ~3b 30160

One Casing Volume(gaVL): 5,0 3.0 Vol 5, z. ( o .JSI, /3 It!J ~3 ..c;, 70 J_ZR .~I ,tJ
Start Purge (hrs): I Z. ZQ 3 I~-V'" .",l.O 16, ISS J..~.q 37 i!j',"7 '-I 2Z~ .3'.7 L

End Purge (hrs): '-~ "t 0

Total Purge Time (min): '7 0

Total Vol. Purged (gaVL): ;1.'"
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials z:.

OBSERVATIONS I NOTES:

'33" yv.t'ji.d f-l-rJ- Wtll d r '-{ WI!I w4,f- For "L~OUt"- .., 1'-0

9 C( ",..,? Jc. ~tb 7S ?'b ~ /7' fl&l f vt>(Ur-tt... t::JY :1 5'"1 6'S"'

f't(){) tl t. Lovc-/?d 1-0 7..'!J, So ;:'c(... r (,U, II ~iL. ,/CO:T/ ~T o4d

5u~r'/L-

CIrcle if Applicable: Signature(s):

MS/MSO Duplicate 10 No.:

~~
IBU: 10 Be ue ermlnea



["'A:) Tetc. Teoh NUS, '00 GROUNDWATER SAMPLE LOG SHEET

Page I of L

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: r> ~ M..u OJ 5,>£ L -Z,D
Project No.: ,12G00845 Sample Location: () ~ utAuJ ~ -

Sampled By: £.~ u:> ..c.>
oDomestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: oHigh Concentration

SAMPLING DATA:

Dale: /I') I J 7/0 "? Color pH S.C. Temp. TurbidIty DO ORP TaD

Time: !l4S' VL~ual Shmdard mSlcm lie :-.ITU mgll mV

Method: < J.., > I"7c rt.oF'1 Clc4. y s: crSf 0,170 1).,fS J'1 <} 1./ 4 ~ j I ;l. J. 6S' ...

PURGE DATA:

Date: ItJI17/t:?~ Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: h\ _J~. _L lIn Pu_
Monllor Reading (ppm): C>. 0

Well Casing Diameter & Material i(5~<:': Lc,--- Flou.J Pt..·.·-rc.. De. f-c:, <'-~/' f-
Type: l " P l/ <-

1T0tai Well Depth (TO): ,~O 'il~,.-

Static Water Level (WL): ..<.3. Zg
Two Screen Vol's~): A.~.11

Start Purge (hrs): iOO ()

End Purge (hrs): /)1..) 0

Total Purge TIme (min): IUO

Total Vol. Purged ~L): 7ft,)

SAMPLE COllECll0N INFORMA1l0N:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ~

OBSERVAll0NS I NOTES:

"
Vertical Pump Placement = 7U

Circle if Applicable: -- Signature(s):

MS/MSD ~lIcat"ID~

IJ i ... '1 ~~~
TBD: To Be De ermIned

OE?lo I "I



[11;) Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: Q:3 r-t u/ 0 i 5 C

PROJECT NUMBER: 112GOO845 DATE: 10/ /7165:

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMinJ (S.UJ (mS/em) (NTU\ (mail) (Celsius) (mV) Other Comments

}OOO 23.2.1. ZO(.> ,S', 6 '7 & 'I(~/7 <S- Ci "7 1. 1 ~. ~ .l. 6 (i

/()o'S·· J ~ h 2. z:.OD ~- Sf (1 Q,;l.()-t "', 7 J.. •• 5I"{ / ~ I "] 1.J3

,tJ 1 (.> 7~ /. ? 2..00 G,O<7- 0,/1Z, ,,5- ~,()O 13 1 .< IS

','/"- 7"5. h'2 LOO t-. ,.;;> o'J is' S- 0,0 •., I 'n. I ~,o z lP'?
,O/..O .2'~ b L z.oo 6, l3 (), I~S- (),O :;; 7t:r / ],0 ~oC;

h 7 2:5" 2~ f, c;- LoG 6,2'" o. 1"'£ O,D .s-,&1' 7 /2(c,. ;ZIO

JC '30 Z~ ,f., s- Z. 00 b, z...L o( IS?., 1 • >.I <1;";3'S /2.,7- 20<;-

i () 3 s· 23.{,S- Z.oo b(Z'- 01/(7C;- 2,S 5',..10 Jl..,'7' 2os-
I D '-i0 l. 3 , b. S· 20D b,27.- (J I 7 ~ ~ t" ,::-'I~ > )2,'7 2. 0 :7"
j C "IS .:.: 3 ,bS- 7.00 t.. (q (). 177 2(0 :>13<1 1217 ?O/j

fo ~-v -I :<6 S· 7.0 (..) A ,IS'" ~I J 7'( '~,o .:>., '-{ 5- 13,0 207
/0 :s-'.;' 2.?l6S- ?oO i..,(3 o lIZ / f ., ,<", L-/ L( /.1.0 20'S'

L I () U 2~ 65- 70Q b. ) "? iii!?'? /. "7 ::).'-1<:" 1J,o 1.fJe,
ilC';j/ .13,(.,$ -;'0 0 :-~I /S tJI/73 J • .., ':::-,u7 ) ?,D 20t?
11/0 1 ~ • (. .;-' 2. 0 u f.. tZ- 11?"1~ II 1 <,'-IS I ~d) ..lOG
j( / <;- -, ~ h S' Zoo £. ,Oq o /7/ j, b- e;- u? J7.,7' 209
1/'1() 7.~,hc,.- zoo n,O I 0, (? ( 1,3 S', '-IS 17,Q :<.04
1/ Z~- 2 '? t, c.; Z-b 0 5,Qg /J ( I 71 ,,~- ,,- ~ S- J 7 (<;4- 210

/(3</ ':;l -; r; 5- l.-()O blO"! 01/70 J ,'1 <- l-I~ ) ZI ., ;;;.c:J9
IJ 35- Z:I(hS' 2.00 ~,r.:;'1 t:l ,70 I f 5- ~. 1-/7 /2,' :2 ) J

If Lf () 2 ~ ,; ,,- ")00 :ir?.$' Ii 170 J , "1 ':;',4'-1 ) l)~ ;l 1/

CALCULATIONS

SIGNATURE(S): ,~r£~ PAGE-2...0F .2



("11:] Tot," T"h NUS 100. GROUNDWATER SAMPLE LOG SHEET

Page J of ~

Project Site Name: NASJRB Willow Grove Sample ID No.: O::~t.UOIS [- 2L

Project No.: 112G00845 Sample Location: LJ 3 """rLih, /5 L
Sampled By: /".~/L>t:-LJ

[] Domestic Well Data c.a.c. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[) QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: 1':;/17fcJ'? Color pH S.C. Temp. TUrbidity DO ORP TBD

Time: 1'-f10 Visual Standard mS/em °c NTU mg/l mV

Method: s,'-F""'< 1-0 ,1.('1. 1-4",,,} '-/~ui" b co t,j i{ f). ,V i. \ r-, C/S- ::<.. :'<'b
PURGE DATA:

Date: 1t.>jI7/0-? Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: YU'/$f~df'L Pv~/) ';:'4'}, ~ I 5".6"1 o. !/17 /.], '-{ 3";- '9,76 2~LJ .23-z6 ...

Monitor Reading (ppm): LJ/O 0,5 I/O! 6,d (), i 73 Il,e:; I.~- 5,4~- 20e, 23.65.

Well Casing Diameter & Material /,I)Vo/ 6.J~ O. J72 /4, ( '). 7 7,IJ_c;- ).. J I 23 {, S-.r

Type: 1. ,'I Pi/L {. sVO J 6,(}'O O,j) 7lJ l:j 2.- '-il~ :)/77 .2...10 ).4,/<-1

Total Well Depth (TO): ¥(!: '? S'- l ,0 V<~, {L () ; 0,/65- /3,3 ;:)0 /, Ji, z.z.o l..4, / S'/

Static Water Level (WL): ), 3. 2'i? 2. ~·-VOI h C>2 O. Jhl:. ,:l,S- .::l..? " . I/.., 2ZL 2.l..J 13'
One Casing Volume(gaVL): 9.39 3 jU VV I (.,00 &,,6b J:l.,9 ,, I S". <::L-5 1 ::z <:, ;J.4./0

/

Start Purge (hrs): /i.~OO

End Purge (hrs): ''-lOS'

Total Purge Time (min): .z 4 S-

Total Vol. Purged~): 3 0
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

vac HCL 40 ml VOA Vials 7.

OBSERVATIONS I NOTES:

'bo'" :: t-i""'f 1~H'-h

Circle if Applicable: Signature(s): ,', ~I U
MS/MSD Duplicate 10 No.: ~ ,WI '

ItlU: 10 tle ue ermlneo

&'/0/7



('1I:J Tel.. Toch NUS 100 GROUNDWATER SAMPLE LOG SHEET

Page of

'\

Project Site Name: NASJRB Willow Grove Sample 10 No.: 6 ;: 'v"'V () r3=- - 2"
Project No.: 112G00845 Sample Location: C3W\.wo,r

Sampled By: Dv/e.-Mo Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: (C-(~ .. () R Color pH S.C. Temp. Turbidity DO ORP TBD

Time: Ih..J'S' Visual Standard mS/cm °c NTU mgll mV
Method: C idcH,.. ~ 'sl ."7>7 1'.1.f '? L1 • If t''1 ~C..z
PURGE DATA:

Date: 10 I {?io~ Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: fL~J.(· 1=(0 < 0 )·2;- .J.~O I J. CIS ~·6 f, ()S :2 62 C fcc, V

Monitor Readinq (ppm): 0 5S 7.>~ ,;Z>.:t f?+ 4 ~.t..f C.2S:- :lOG
I ,

Well Casing Diameter & Material I i () ;2 70 2>0 iY<s2. :<. J r,>~ l '8'9
l (

Type: ~ If /( PV L- j? a 7 "'G~ • .?4 ~ l\.fl?1 I, IS" $"". ~ 0 J xi I r

Total Well Depth (TO): 111'D. b
Static Water Level (WL): 11. J '1 ~uV" GA~ Oil. Y
One Casing Volume(gaVL): I 0 q
Start Purge (hrs): oct"??
End Purge (hrs): I( ;Z :>
Total Purge Time (min): 10 (,
Total Vol. Purged 19cUJL): r,)o
SAMPLE COLLECTION INFORMATION:

Analvsis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ).-

OBSERVATIONS I NOTES:

'''l'b'''' I f"";," v~,+f.1 7..? ;;d V'oo
>( ....-Pt",., I..,.,.j ..' ..... vt.x j If.-",,'-(""'I=qol

i v.:< if (i"v.f ~ I. '> 'r'r ....... Vl =- q7 I
15~7 lolL .... oq'

IO'H '1 v.,. Y\ vf L ('J '1/ f-,.!J 1 • .J ~- 9;''''' wl ::.. I ~ }- ,

\ , J (...{.:J ,v-- "'- I ;':(\V' "'-\ 0:- 1 If ~ r

I I ;Z:; 6'vv.>"'-,J o1~.., ..... ( :;0. j !)<l '

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: MJ-L
TBD: To Be De ermined



----------------------_...._-_...._...._--_....

("1\;] Te'" Tech NUS, I~, GROUNDWATER SAMPLE LOG SHEET

Page I of I

Project Site Name: NASJRB Willow Grove Sample ID No.: 03 HWOZ'S-U b
Project No.: 112GOO845 Sample Location: ~~. ~

Sampled By: L~/Dh"
[] Domestic Well Data C.O.C. No.:
[X] Monitoring Well Data Type of Sample:
[] Other Well Type: [X] Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: 1011' 1L:' ~ Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 162.5.- Visual Standard mS/cm lie NTU mgll mV

Method: fl<4,F/t>,·z f'v.-,p ~/~ur 5,17 0·1"0 11,Z.L ,,; 10 t.{".J5"" Z"/4
PURGE DATA:

Date: '" II b / a 'I? Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Jlu:7/I'-/b -2 t.7d .LA,hit I 1..63 ()./'tl IhL5 6. '-If:. Z:2. ;,
S",f$>/ 1o. I~() 17. /_S- q "2.. 4,4'il ;1.2CiMonitor Reading (ppm): 0 I 0 O,:fJ-l/.:J[

Well Casing Diameter & Material 1.0 vol S z.i 10,11./ 7 17,32 ';t , ~- 4~O1? 23e:..

Type: 4 ", P(./~ I, S-Vcl _<"I Z ( 1.t1, 14'.2 J7, z.5" CJ .~-S- 4 ".:; 239
Total Well Depth (TO): Z4KJO Z,Ol/o. <",17 1~,141 J 7"ZS t',Jc> 4..J I ~ Z Y/J

Static Water Level (WL): 1:1 S(;, 1.:1,~ 1/11 i SIf1 () JL.lD J7,l.Lf O,3S"" Y Zo 2'-1D

One Casing Volume(gaVL): "4( 13,0 Vrl j 15-'b la J3i JJiz.z. DdO 4 2fl 2.42-
Start Purge (hrs): IS'S-S" "3,$"(/01 .s; 17 tJ,Il.jO /712_2- t>t'l6 43S 2.44
End Purge (hrs): I b Z. D

Total Purge Time (min): 2.. 5-

Total Vol. Purged (gaVL): 3 0
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials 2-

OBSERVATIONS I NOTES:

PJ "'If cUr ,.-h:: I 6 I

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~~
IBO: 10 Be De ermined



["11::) Tel,. Teon NUS, 100 GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: !)3rliLJo~ s£ - lOP
Project No.: 112G00845 Sample Location: 0:\ Mwa 2.$.c

Sampled By: c: s-,,"? / J.) t.V

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: 10 17/cl! Color pH S.C. Temp. Turbidity DO ORP TBD

Time: ~'> S- Visual Standard mS/em °c NTU m211 mV

Method: ,-Wt pI;,), II'p,v ?,."?(, .2'1Q 14. ;2 0 >0 6 ~'1 ! :<4
PURGE DATA:

Date: lol,7/0f? Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: jI.Ld/;C/o- 2 P(..'-#p

Monitor Reading (ppm): 0,0 .- St: f- (,0,"" FiO~v' pV~Ge i>A-TA- f ~EEr--
Well Casing Diameter & Material

Type: z. ,I pve...-

Total Well Depth (TO): h'7,OD

Static Water Level (WL): ~1l1 <1.9

Two Screen Vol's (gaVL): "\ .1. b

Start Purge (hrs): lLf5'->
End Purge (hrs): i 5"S~
Total Purge Time (min): r,:; 0

Total Vol. Purged 6a¥L): ~. 5'"
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials V'.

OBSERVATIONS I NOTES:
,

Vertical Pump Placement = 6 Z.

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: j)c.~t/J1
I tlu: 10 tie ue ermined

~/O 17



['11:] Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: 0;' M\../ O;{$~
PROJECT NUMBER: 112G00845 DATE: IO//7/0?

Time Water Level Flow pH Condo Turb. DO Temp. ORP V'
ertlcal Pump Placement

(Hrs.) (Ft. below TOC) (mUMin.) (S.U.) (mS/em) (NTUl (mail) (Celsius) (mV) Other Comments

i ~$~ t;<.'7"'3 J:J > ~"IA-Ibr
I?CO r~.qi.f ;A~) 1,.65" 2>1 3.;;:( )',tJ6 If.> :122 <::ftc,",'v-.

,>C>' 1;<06" 7<:<> ~.+-J ,75'2.. ;<.\ >-6/ l"i·Z ';«(2
I ')'tn P. q?- ':<2)' ;?-q ,7>::<, I.:::l 6./IJ \J.O 1~:;-

i~l) I J,Q1?;Z;? ~ f ~t ;<<:;~ 0,1> ~~> ; '-I, '> do9
15',.<0 I?,(it A~$"' .~s- l~>3 6"r> 7.O~ If.''1 lerCJ
/;;..<'> ;;,0 ( ~;:> 6 dh .~>A 6.~S, 6 '?-'t lj.>. 'q~

f'>?:.o l].\')( ;;<.;{') h ¥b' ,7t:;;2. () 6> ~ >1 LJ.;< i"~

r >'~ ~ f S, () ( ';( ) s- r::; .8'c: ;( >1 0 b 0 7: Lj > 4. :z 7'7-
)>' '1 0 I ? tI I A::< 5' 6 (j (; , ) >0 ?),If0 6,3 '-( 1[, ;;. 6
/.::;l/:> r?OI 2~'> A.ir{' ,:<~() n.» 63') lj.:Z Y?fJ
I »-0 I ~. 0 I :? AS- f, 'tC,. , ') <; 0 0 , ~ 0 (;)6 , I.f. 2. :74
l»~ ifr.OI ),)') ~."86 ,)Cjq 0·30 0.]Q \..f,;Z 'X'4

CALCULATIONS

SIGNATURE(S): b~ IJLL PAGE_OF



fp

GROUNDWATER SAMPLE LOG SHEET['"FI:) TWa Toch NUS Inc

age 0

Project Site Name: Willow Grove Site 3 Sample ID No.: OJ (",we.<]:l
Project No.: 00845 Sample Location: '·>I/..A w' Q ;2 ;f

Sampled By: yW/x c
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: /ol"J..oiol? Color pH S.C. Temp. Turbidity DO ORP Other

Time: I fer Visual Standard mSlcm °c NTU mgll mV NA
Method: (-uu{ I Ftc -2- /~r- 7.2-2- t..' 1),'/ /-;;27 (), J t' 7 ';6 /64
PURGE DATA:

Date: I 'D / ), 0 I (; -<f Volume pH S.C. Temp. (C) Turbidity DO ORP Other

Method: i2-/JiF/u.2 ----- ~ ~ t:-!vr""- IJ),,~~ 7)1<..-CA- s:t~'"t.

Monitor Reading (ppm): () ~
Well Casing Diameter & Material I'--
Type: ~;2./(PVC ~
Total Well Depth (TD): Ii-{ 6. I ............ r-.....
Static Water level (Wl): 4 ':z "2 ~
One Casing Volume(gaVl): ~
Start Purge (hrs): OqLf=r

.......
..............

End Purge (hrs): /1 c' ,.1 -........
Total Purge Time (min): ~
Total Vol. Purged (gal/l):

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

TCl VOC HCl 2 x40 ml ,/.

OBSERVATIONS I NOTES:

Vertical pump placement: I i I'

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:D
j}~wUUy . OS-



('11:] Tetra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASJRB Willow Grove Site 3 WEll 10.: (~:/ IV' V () -~ +
PROJECT NUMBER: 00845 DATE: { 0 I.~ t / D~

pH I Condo I Turb. I DO I Temp. I ORP

(S.U.) (mS!cm) (NTU) (mall) (Celsius) (mV)

;z\)C I{;?,,Z

-<C 0 I? u a
~'C c; 1(~ q '1

Comments

c"'f&(V'
~t A ~T'

6 6q I r 5', Z~ I)q I

'1. (D 1 I \{. I{, I I ~ 0

y.'=ff I I't,:Z I rT~0

~ I (~,2N 1 i7r-"

7 "6q I pr.-;z:> I I ~ t

",?,tJ 1 I t{.(~ 1 i 23>

"':?qr, I d, ~ I I 17.?'

?lf~ Ill{.tt{ 1/1£

7-..- ';; 1 I ;<:."7· I J.;Cf

7.>01/'1,11 12.01

? . (f I I '{. :? 7- I I (. lf

7.?-llt'f,cl\ 1A'>5

"'l .IJ 1 I ~, 17- 1\7'7

'7'1?' III.;;'1 12)7(

17 c 'i I I '1, c C( I;: J. 0

),L[
l'i

D· Y D

'], '?

t 1..
0"1':"

c ..40

4]

t;. ~~o

(1.40

D 40

c ~ Q

o· ') 0

O·li)

0.:; >

. :o.. q

, ;z :2:;z...
;()£

,2 .1..:1-

.J J '::;-

·)~c

~7

. -"> Q

, ),)+

f A~ Ii

.;( -::<1

,127-

-
C.22/

I) 1.4

, A~I
o.)?O

7. If:

rl+-
7- 2.:<

,7.0{

'7. It{

2...;1 tJ

A(; 0

") t,e:

'1 r, I::>

J0C

'Zoo 1 >.<:::f A

;Z~V 1 G?7
;Zt G 1 6./1:

.:ioO 1(;5'1
::!co IG·?!

.2..GC ICq4

~1:;t)1 'S·1i 0

Flow

(mUMin.)

17>

't')'?

q,2<;'
if. 2 ;}'

c(. ), 'X

l.j, :2..

'i. :<. 1.

'i.J.~

lj, ;zfJ

li. J.-g

4. .2.. ):

y.~x

'-f, .,z Y

((,) 'f

'-f 2 ><
,..t 2. Z

Water level

(Ft. below TOC)
4.AA

[010

(Cl5'S

ic:<,e

,or;?- ')

(Hrs.)
Oql.j=(

Time

o(.(~~C

it 1'>

ivCG

I v(j.D

I' 0 D

,,,AS'"
Iv:>C

I f) liS"

11',C'.5'

I/t;>o

10:::17">

[J{

SIGNATURE(S): 2tc..Lt [vil PAGE20F--3..



------------------------------ ------------------------

["'fI::] Te'" Tnch NUS, Inc. GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample ID No.: Oi/VlWo 2L
Project No.: 00845 Sample Location: o f Ml.A./ 0 ~ _:S:::

Sampled By: y lV/kC-

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: ( (] / ;w / p.-<-v~ Color pH S.C. Temp. Turbidity DO ORP Other

Time: 112\' Vjsual Standard mS/em °c NTU mgll mV NA

Method: A{,.,-j:!O.2 fit-WIP C~ 7.4f •." ~').7 13. i/Ir P, (0 ?; ;-"2- I~?

PURGE DATA:

Date: I O/"Ui / ~.; ,'1' Volume pH S.C. Temp. (C) Turbid ltv DO ORP Other

Method: flul,' - ;:;tv 1. Vwr-- f ';".ttjtl l 17:7/ 0,235 /). -16 o .jj- 7.;7 1.s2.

Monitor Reading (ppm): 0 J)' 17,31 o. )...3 i /3, i'l 0, /0 7,l!2- /:;7
Well Casing Diameter & Material :A$ 7,;>r e. _.22. y /3. o~ D'io 76S /77

Type: :2 {/ Pv C JS- 7.36 O.22g- /3, 175 o· tJ.J g-. 00 /74
Total Well Depth (TO): i 46. It t.J6 7. ,'1 0.2.27 /5, /3 /).05 737 /£./
Static Water Level (WL): 4-. 2 7- st 7.4/ ().::u7 /3. /2- d.CJJ ?,J3 /67
One Casing Volume(gaVL):.2 1. 13 t C/ 7.4-~- 02-~/7 /3.08' t?1 V 75'2- /.?..3
Start Purge (hrs): IllY
End Purge (hrs): /~:2j

Total Purge Time (min): -:::;- ;

Total Vol. Purged~): 64
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

TCLVOC HCL 2 x 40 ml ./

OBSERVATIONS / NOTES:

Vertical pump placement: /4 1 rt

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.:

fj~'LLi;;; tv



----------------------------_._------------ ------ -

("11:) Tot" Teoh NUS '00 GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample 10 No.: 03Mwo3 S
Project No.: 00845 Sample Location: C XMw-Q J S

Sampled By: ]?j<1I'/x'c
[] Domestic Well Data C.O.C. No.:
[X] Monitoring Well Data Type of Sample:
[] Other Well Type: [X] Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: lohv/n~ Color pH S.C. Temp. TUrbidity DO ORP Other

Time: t 60 0 Visual Standard mS/em °c NTU mg/l mV NA

Method: iC.;.q;-!='fll 2. fVl1<f' OfA~ 6 6T I Z Cj, I Cf. ) n C -cc 2-/t-t- Lit
PURGE DATA:

Date: /O/2V/2 v[)?( Volume pH S.C. Temp. (C) Turbldltv DO ORP Other

Method: /<..!d" - f-to 2 f t-L- P Oq-<.i, lib ,'- '3 Z-I,t. /4. 0 7 nJi) 2.s-~ 7J- C i PI.(I...

Monitor ReadinQ (ppm): v ~? G"---.~ " · ',t £ I '1 ---:;. :r o ) 'V )',5 'J ,.{ (f

Well Casing Diameter & Material ]0 b. -to , ;; I'> 1 '11 c: c,~ r- y. (; '> c; 'g
, ,

4 f1 pIle /) 6.GQ I '1, II ;{S"' ~.oo liC "Type: J; • '310 0

Total Well Depth (TD): (0. 2().o\ )0 IA,;Z~ .jOt. I LI. f :::? fJ. ]5 2·:V ~~

Static Water Level (WL);f, 61- )"; b -7-6 • ~Ol I'{ ·17 ()-» (. 46 -, .::-.? -;
."J ()

One Casing Volume(gal/L): If} ('c.' 30 1/,.6-12 · J.9J 1'1,.2 :< C ,:n ;,J.,) Lf3
.,

15/) 3> b ' - , 7 '-1/ l~- ?Q 7.1 'i If£ 1\
Start Purge (hrs): i·· ~ C,OO. ~

End Purge (hrs): (b(}O

Total Purge Time (min): Lj)'
Total Vol. Purged ~L): 35
SAMPLE COLLECl10N INFORMAl10N:

Analysis Preservative Container Requirements Collected

TCLVOC HCL 2 x 40 ml ./

OBSERVAl10NS I NOTES:

Vertical pump placement: 7- 1

OV,""'t: ."<C1{.,"::: I,'J,>-,/P""
- ~ ~ \_ - --.1 __,-L
\,vl- :.'tv TC,"-'."-'" "'''''" ...

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.:
~~ lJL(...

tJ{.



["R:) Tot", Tech NUS, '00 GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample ID No.: C; J G't"- W D :; S L
Project No.: 00845 Sample Location: OlMWQ> 5

Sampled By: pw'/K:C
o Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
[] QA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: f t){ .::h I0 "'K Color pH S.C. Temp. Turbidity DO ORP Other

Time: j-;()() Visual Standard mS/em °c NTU m211 mV NA
Method: Low -.::Ic,"" ( I t>(A'r f,70 0.3 S-C i --I. ':,-? n J S- O· ;Xf";; - 77
PURGE DATA:

Date: I Q / 2-0 / ;?{} II 't Volume pH S.C. Temp. (C) Turbidity DO ORP Other

Method: ReI ,. - do 2. fu.I1'LP
Monitor ReadinQ (ppm): () -- ;"v{; Ie·... I:==fC \0-./ {: ut~E n lA-,,4.. (t+ I;::=::p,

Well Casing Diameter & Material

Type: '1' fl/ <-
Total Well Depth (TD): 10,2.

Static Water level (Wl): -; f:;J..

One Casing Volume(gaVl):

Start Purge (hrs): \~ ;0
End Purge (hrs): It{ »
Total Purge TIme (min): -g S-
Tatal Vol. Purged (gaUL):

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

TCl vac HCl 2 x40 ml ./

OBSERVATIONS I NOTES:

~.I I-vh.. ( .JU't~ of- ""crl (10.;.(1) o~o [~ L'C'r .,;VI.-.:..t'f ~·h

Vertical pump placement: ~~
Co.- ; ",,; y '" l 4(f'th (~o)

Circle if Applicable: Signature(s):

IC:~
Duplicate 10 No.:

j)~ w4~



['II;] Tetra Tech NUS, Inc. lOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASJRB Willow Grove Site 3 WELL 10.: [J ? "'''' 'w 0 "5 5
PROJECT NUMBER: 00845 DATE: i l;) JA ~ J c~g.

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Comments

(Hrs.) (Ft. below TOC) (mUMln.) (S.U.) (mSlcm) (NTUl (maiL) (Celsius) (mV)

lr~(j _7, ,) YOo .> 'f""A- f/---r
I<\~ 5. ~o 1'; \:) 7. IS" .Lcf').. 1,1 T. zq \?~"".;).~ ?i
\? ....I c .~ {C1 '-teo (7-' . )"1'1 .',0 Tt 0\ I~-. ;z)' ~
/1\.15 ;. Goj .d. 0 (,? ,/.71 O'?c 7 0<1 I 0, '10/ (Cf,2'7_ --s"
i~n ?dr 40 D 1~,6f o,?/l- °,yo c.9r If,/., ?-v -8
H.f> /·bl 4-oV 168' (> J /7 0,·70 (J,t;f /'1, ~ 1.- -/3
1t7 c· 0 .>'. t ( t):<:>v" 6 6.q-- o/v.; I) . ~-tl oJ/ /4 J? .- /;1-

i¢ c.f' ? I. 'i 4- To £: 67 cJ ,,l'U.! ....'·re t.? pi /¢.rJ -/..J
/(,t.-(,) 3·70 4- rD /, . bX- C'. s'Z.J t1, 4- J- t.J ,8-~ /f.I.,4'J'- -11
If;... ( ;: ~ ,7° 4.S'o (fY tJ./2f D,If\) C> d',9- /¢. ;2./ ,- z 2..

It;:. :.l .' ? 7 v q...r v 1,6£' 0'55 ! C:'~C eTg- /,rt:, (Z I ·-2,c
If!. '). r' '; 1 7 (,) ~.rO /,~? tJ· llJ-- ().'Jc v,5<:Y- /1£-. (? ~ ~7P

/(L]c'" ~J 70 ~.l"-o c,67 v 5'l7 ,1. ,0 o Ii' J'- /~ ¢.1 -:;;?7
/If J J- ; ? 4.J 4.r-() 6 69 CJ'J~ 1 o,zt" o. t!r7 /¢[o .- '2 r;

ItI-~(.) ;.70 ilJ ,:) If 7° (J?{L .J o.}-{ f)·cS,y I~,J-~ ..-,1
1f.r4,5" I. 70 4ro t 7 0 t> #-r i> ,:;:.)' ~. /?-6 /(/:,.1"7 - '? I
I ~ r; 0 >7 () '1 )' (J 670 o :P-t4 D. ;('> n () 6 I C(. "i./ - ~),

Ili ,)5" g,'-:Jo Li t;' 0 6 ? 0 o :> 50 () ~5" OS'S I L(,)') -]~

SIGNATURE(S): _ PAGE_OF



1! iO/.. f

ofPage

GROUNDWATER SAMPLE LOG SHEET["'A:] Teka Tech NUS, In,

- -

Project Site Name: Willow Grove Site 3 Sample 10 No.: o J ~ w 0 ~ S- I. - :::'C

Project No.: 00845 Sample Location: o 3MyOJ sS
Sampled By:

o Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: /0/2/ /~OO&- Color pH S.C. Temp. Turbidity DO ORP Other

Time: /0:/ 0 Visual Standard mS/em °c NTU mgll mV NA
Method: R..uI I' ~,:c. J- pUrW,p L~~ 6·4-6 0, fo-6 /2, I o (J Y~b 3 2 S-
PURGE DATA:

Date: Ie- / 2-1 /;;-00 ~ Volume pH S.C. Temp. (C) Turbidity DO ORP Other

Method: ;aJ,'- R() 2 P"-f b 6':>I O,3{.JO I/·Y- 0,0 ,:r.y 2- ?3j
Monitor Reading (ppm): 0 05 V,;.L 1>,11' 7 0,]03 /2. 0 0,0 y, ~ 2- 3)2-

Well Casing Diameter & Material /,0 i/,,>.L £ .II? {',lor / z.. , I 0.0 /0·4-7 ~J,

"")//Pvl. /';- //vL &,11-0 O,?or /2./ 0, (" ~, 9-'f j'2tJType: ..... C

Total Well Depth (TD): (fV ' 2. r,1 L/wL p,4-6 O,JOb (2, / 0, 0 j.6 0 ]"2. ?
Static Water level (Wl): {(tJ~;'''''a, 2 r vOL h,4r- D·l06 J 2, I DO 7.40 -? zk-
One Casing VOlume(6aLl.): J ~ 7, 0 VoL. "4-6 p,l''b /2. I 17·(7 flJ6 ?2 09'"

Start Purge (hrs): oq'1+-
End Purge (hrs): /0 ,'/C'

Total Purge Time (min): .2 3
Total Vol. Purged 19~1): 4-b
SAMPLE COLLECTION INFORMATION:

AnalySis Preservative Container Requirements Collected

TCl VOC HCL 2 x 40 ml /'

OBSERVATIONS I NOTES:

Vertical pump placement: /0 It
Ff F Ltft'V ,;Q:.-k : .2- ry:.~~

, (

Circle if Applicable: Slgnature(s):

MS/MSD Duplicate 10 No.: !)~!JLL
•



fp

GROUNDWATER SAMPLE LOG SHEET[11:) T,t,. Toch NUS '00
age 0

Project Site Name: Willow Grove Site 3 Sample 10 No.: 0;' Mt- Cj L
Project No.: 00845 Sample Location: / l f\IVr/ 0 .?1=

Sampled By: ?w /xc
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: /0/ ;?-f / P<-'O i? Color pH S.C. Temp. Turbidity DO ORP Other

Time: /.2.05" Visual Standard mSlcm °c NTU mWl mV NA

Method: 12M, - r£V2. PU-fo< r CU4V 7 rZ. (}, .z6" / 2, I ().O ? 26 3/4-
PURGEOATk

Date: /c/),,(oZ Volume pH S.C. Temp. (C) Turbidity DO ORP Other

Method: ",edt'-R"2 !~ Ini(,ill f:2f Cl,j4! /0,6 0.0 fl, /9 :?4-5

Monitor Reading (ppm): 0 o :fV.'L ,.43 o. ).67 / :z. , I ~, 0 1- ~'1 52- "2-

Well Casing Diameter & Material /oVpl t>.64- 0,274- /2./ 0,0 8,; / :1/7

Type: Ljdfvc... J,t; V,;;L,. 7,.:zS- 0.2-71 /2-. I 0,0 2?,:3 i) ";>/4-

Total Well Depth (TD): 16 ~ ,) 2,0 VoL 7.4-1 (). zb '8 /2.0 0,0 5(.77 ::sIt
Static Water Level (WL): 0 2.5" 0L 74-9 t?,~'? /2,0 0,0 9/5 siC;
One CasinQ Volume(~): l j 0 l~ " VOL 7.5~ c/. ~t6 / :z. .1 (/. () 8-.4-6 3 I¢-

Start PurQe (hrs): c.q!l6
End PurQe (hrs): /J.,'Pf>

Total PurQe Time (min): I,., c{
Total Vol. Purged (gal/L): :> 30
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

TCLVOC HCL 2 x 40 ml ;/

OBSERVATIONS I NOTES:

Vertical pump placement: fiov;/t:J ",-",t-P$i",-"" \Vfil.

!t~JY {'ltfIrl/ !<<l.~ 2-rl ./
I /;"'-'1 ...

Circle If Applicable: Signature(s):
j}:~~v,lLMS/MSD Duplicate 10 No.:



GROUNDWATER SAMPLE LOG SHEET["II:] Tmea T~h NUS '00
Page of

Project Site Name: NASJRB Willow Grove Sample 10 No.: o s(\l\wolf 5-
Project No.: 112G00845 Sample Location: o '1fJ'vvO <-fS

Sampled By: vW'
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: {O {GfG % Color pH S.C. Temp. Turbidity DO ORP TBD

Time: I L )~ Visual Standard mS/cm °c NTU mgIJ mV

Method: (( Ct· " FI C! ). 0",,,,, v ci!'ctV h:< ~ ,Y·"1'4 1>,;,6 4 h, Ix i '~4
PURGE DATA:

Date: (0 If!:, fr: X Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: r ~J,~ 'ff c .< 0 ;;,7> I> ~8' 16·7"1 L({'2. b·Lt 2 :.'<;;). f$v-; ....JV'\

Monitor ReadinQ (ppm): 0 gs (;27- l>6> f h> 0 ':> ,C~C ;;;. 50:> :2.'2) 1>r<lVk

Well Casing Diameter & Material \~ 6', Ji.{ ,>-H }b,c;;, '120 ~-.c; t :{« !l

Type: Y" fVL :{,'5'S '(.;', tJ 1. .>/6 [,>.<" L.{ if $ ?,2~ ;:<27- it

Total Well Depth (TO): '( h.S-~L 34 6. J.. fl- . '-j'?q /5'. ~ 2 ,??C ,(; l., '1 t r--;Z- If. J?"" .....'"
Static Water Level (WL): 10. '>3 lf2 S ik7q •Yf''l- r '> ) ~ ~t.1 t. 5 2.. .J >-."7- ( ,

One Casing Volume~): \ f ~l r;.2& ,y1'i i~./,-/ IL{ G'.O 3- J 3> ct~qv

Start Purge (hrs): j:; i 5' 6' 0 [;,27- , '177 15",((; ;0 6.). I 1), 6 "

End Purge (hrs): 14JS- 6i 6 ?.f ,LJ?-S !S'.")::( I 0 (, /3 I :Z I
(.

Total Purge Time ~): -g 0 76 C·2 y; • t{ ~ l{ I)'. ~ 6 '-7 G, 1,? 1'3'--( (

Total Vol. Purged (~/L):?- 6
SAMPLE COLLECTION INFORMATION:

Analvsls Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials J

OBSERVATIONS I NOTES:

~Y\"+'bd Crr)"", :::- [ 'J 11 V'
pJM.foferiAt - i I.·i '

l~,l '-\ w\.,.::: r~ t: ( 'yJ c. +-"- v ve.-y tv,,!,<.J,' > pel ,..... f«. +-,'~ V'r1~~ It';,> j, 1-,1 (~q,.<..- i <>-'-.!t'~ (c Y:jF' '" ,'- ?)

i ~ f5 .... "'" l ::- I> 05

;

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
f)~P wll

I tlu: 10 tle Determined



["11:] T".. Toch NUS, '00 GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: D'? ",,"W Y 5T·- ..., Ib
Project No.: 112GOO845 Sample Location: (; 3 "'\.Iv.- Lf 5I:

Sampled By:
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: I,) I/I.IIO!? Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 16-/~;'-- Visual Standard mS/cm °c NTU mgll mV

Method: !l.dJlh-l. P"cl_D tlRuv- s-.q"l 0.4:74' \ 2.\ L t ;< \) b ;('9()

PURGE DATA:

Date: 1\1 ~-(Lj- 0 R Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi-Flo2 Pump D '.1St- D·ifZ3 15,0 JI, I.fZ 6.£ Z. 7 2'17

Monitor Reading (ppm): 0 o.~l/oj !t;;. H! O.4L6 /2,g /1.2- ~, :Z~ J.~o

Well Casing Diameter & Material ,.n v,"'>, b .05- t'J I t.J Z£? {2.'( ~.q q ./)c;- ~1.7

Type: ,;{" e'lc 1/.IfIV-:J1 C..I)I (j.4ZC; /1.., ( :2 ..., 'S,3.5- 27f)
Total Well Depth (TO): q n I 120\/61 5".Q7 D ~N i2./ ~. 0 7/'77 Z 7-iZ

Static Water Level (WL): 1>10 1.1,5"(/0 J ..=\,45 O.41.U i l, I ~J I fl,07 7...17-
~\SQ~~VOI'S (gaVL): IJ.? '30 (/0 I 5". ~13 ~ l'1l3 / Z. . ( ;2..0 ~ ,Q ~ '27D
Start Purge (hrs): i q C; C ),5' vpl S.Q4 f),42.11 lZ f ,. ~ q,Ob ..l70
End Purge (hrs): 15'13
Total Purge Time (min): ~ J
Total Vol. Purged (gaVL): 5"0
SAMPLE COLLECTION INFORMATION:

AnalySis Preservative Container Requirements Collected

voe HCL 40 ml VOA Vials V

OBSERVATIONS I NOTES:

Vertical Pump Placement = 70"

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
~JJ>vU~

J t;D: fo Be De ermined



["'R:) T"," Tech NUS. '00. GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: "'~i\.f"J"SIL "/,0 fJ
Project No.: 112G00845 Sampie Location: o3JL(wL.I_~r

Sampled By: L~I Ot.cJ
(] Domestic Well Data C.O.C. No.:
[X] Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
(] QA Sample Type: (] High Concentration

SAMPLING DATA:

Date: / t) J11../1,,(? Color pH S.C. Temp. Turbidity DO ORP TBD

Time: f 715' Visu..J St..ndard mSfcm 0(' :-;TU mgtJ mV

Method: Jl./drrflfW· 2 OF ~ - lA-IN >'<1'~ ,'1 Z'-< I> 0 -<-3 '=7. l-I,( l··~~

PURGE DATA:

Date: /0[1 L(IOl" Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi-Flo2 Pump

>Ec ~ l ihv f=loW" l2'v (l ~E 'i~ 5 iI-E-b fMonitor Reading (ppm): ~IO -
Well Casing Diameter & Material

Type: ;J. II PUt:..

Total Well Depth (TO): q-O.
Static Water level (Wl): .l. I 2 S

Two Screen Vol's (galll): 6.4

Start Purge (hrs): {S:5-0

End Purge (hrs): i 71 0

Total Purge Time (min): «'0
Total Vol. Purged (galll): '7.0
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials Z.

OBSERVATIONS I NOTES:

f

Vertical Pump Placement = 70

Circle if Applicable: Sfgnature(s):

MS/MSD Duplicate 10 No.:

I tjU: 10 tje De ermined



['lI;)Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: O,.? k\ I"v' '1:; =r-
PROJECT NUMBER: 112G00845 DATE: _-"-(C,",-.'+i-<-i'-41/-",-O-Ob>-' _

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mLJMin.) (S.U.) (mSlcm) (NTU) (mail) (Celsius) (mV) Other Comments

/5' "3"0 2.~-s 3S"0 "Os 0, <-I ze ~..(.? 7,"]q /3,0 ICJq

ISS'S '1 2~ ~ "0 ,.., c;L I'J YzO I • .:;- -r 7fj '~ .., 2-di

1600 2 z3 3.;-on <;' 4:( 0.'-11(.( ("), c, ~ j.""7 J~ rt: .zOI

Ib "S- 'J-,lS"' ;"-0 't", q ~ (j,417 I '7 .;;. /I /3,4 J <i"
16 10 ., Z '" ':,;€;O S',Q3 D, '-/2'" tJ,e, f. G:3 13,'-/ I ~ t...
t b r.:t z. j "L:!i -;"'-0 S-, e; 1, D,Y1..4 :2,.0 '7, b 11 /3. ( / '1 7
I b '1.tP 2.,z ~ 3"-0 .;, e, 7_ ('],1.-/ '_4 :z..t2 7,5-0 I'~ ";l 14q
II. 2 S- "J.. ?~- Z c.-f) ~.4~ t"l .:.ll.1.; ~ \ 7, '1~ I ~ -z: /4'::;

II-, ~ 0 ",1";- ::"'0 -';-.4 ;{ D,"" Z~ "? '] 7'1"1 I Z..~ Iq:::z.
Ii;' "\ f.)' '?z..~ '~S'O c.- 4'7 ()/i-I7tJ 3 i I 7 '-I / I ~, '7 /4 I
II~ q () 7 ,1.S' {,<;'/) ~-/~7_ t),"2~ ~ 4 ? j '-f .:;' I ~ ,c:; Iff''-I

I b " S 'l.. LC:; <'50 "f"'Cf'Z 11. l-I ,_ i4 :t. .., 7/ t..f"Z I iJ () I,? :;,
J 6 ~o ::2..~~ 3<7D 5',&; z.. o ' L-( l..Y 7 q 7, '-IV 1'-1 D I go I

I b.5"::;' ,J ,:1 t.; .1 ...,;/) S-Q2 ~,I..(Ju ., <,- 7, L(U J'-I,D 17&J
170U .2 7- b- :~ 5'0 4,Q 7_ I"1.42..u "L I '7 "Cr /tff~ /7 q
If 1).5' ')..1. 5 3::rp G"J; z, IJ LI Z.CI 'Z. 0 ., ".//:' '3.'9 ( 7 'f?

'f I D 2..,R.~ 3 S" t) ,tf;"{ 4- z.., ~,t..{l..LS 2 ~ 7, c.{ L j3,~ J 7f?

CALCULATIONS

SIGNATURE(S): 2{~ 'riLL. }PAGE :;2 OF



(11:) Tot" Tech NUS. '"" GROUNDWATER SAMPLE LOG SHEET

Page I of t

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: 03 MuJ '-I r· Zc>ofJ
Project No.: 112G00845 Sampie Location: o .~ I'-fJ;iJ '-i r

Sampled By: c::. -- / Dt-V
(] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: (] High Concentration

SAMPLING DATA:

Date: /OJIc..(/~~ Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 11.-/ j 0 Visual Standard mS/cm t'c :"lTV mg/I mV

Method: 6 ...I...1it.. J ik~l-l ... c/~ aJ- 6.56» O,.~J9 IL.' z.,s ~,/q .500
PURGE DATA:

Date: J01l41 ~~ Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi-Flo2 Pump .c""fu.{ S'.1J7 O/.U.3 /Z,f.1 3,3' I. Ii:. 34Q
Monitor Reading Ippm): 0, V /),:.J- v"j " Ii OJJ/'f U,e:; A·S- 7,fjz.. 339
Well Casing Diameter & Matenal 1.0 v", i 6.JI 'D. 5} I (.1.0 I· ! 6.15' ]>.2
Type: 4" ,.:JVe...- I.S· vo I G4r- .H" i.). ;? ,,~ v.'/';'7- ~nb
Total Well Depth (TO): I b ~ 2'OVQj ~-.s" Idl3 iii' 11 ..-, I.e., h, 7.Z, .3~"
Static Water Level (WL): 0 2,5 lit» '6, S'S 1tJ,3,lh '2,~ I.b (:. f?7 30l..4
Two Screen Vol's (gaVL): J ,0 31 0 \/01 't. ..,~ 111 ,".? IPf 17.4 2, J 6', Sl:. ."1~ l..
Start Purge (hrs): 1/.30 3. 5"'V~\ {., S-L :c, ~I~ /1,4 1. J S- ~. '7~ 300
End Purge (hrs): ,1./ 10
Total Purge Time (min): ,-lID
Total Vol. Purged (gaI/L): ..3 'i ()
SAMPLE COLLECTlON INFORMATlON:

Analysis Preservative Container Requirements Collected

vac HCL 40 mI VOA Vials ~

OBSERVATlONS I NOTES:

P.(o~v It<. (-~ 1..,~ '" tf ( / pe I' .#,/1
W!II Ioro { Flo"",·· .... ').

Vertical Pump Placement = ::

1" -a I Vc>((/~~ is ~r ~ , /7l/ ~Co .:s-
)i.. ,H•.5' 3

."" 1/7 V f c .5
1L)'i.72, .,111

'Iz. 1.1 " J (,I~ c:. /5 Z. :5

Circle If Applicable: Signature(s): . .iL.
MS/MSD Duplicate 10 No.: jr&~u. ~.

,'BD: fa Be Ue ermlne<l



[1=1:) Twa Toch NUS Ino GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample ID No.: O'?MW 0 >5 -)
Project No.: 112G00845 Sample Location: OJMVO:>5'

Sampled By: DyJ
o Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: Ie -f(..-o?,' Color pH S.C. Temp. Turbidity DO ORP TBD

Time: IOf,) Visual Standard mSlcm °c NTU mgll mV

Method: (2£(J.' "Pio ~ Pv'...... ~ c../ e",v lfN7- f?? l LI. b > '<">, ?? ~ 7.30 2Qt.j
PURGE DATA:

Date: i O· U;- o if Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: (L £d. (' P [.:J ::2 0 '-t.Y'7' .2)"( !'1.!> LI 't.,.:? )7'> t. (&'-1 v

Monitor Reading (ppm): 0 5.5 4..5".2 · t cr J lY-9& 'it. '1 f·l:> :20 {
Well Casing Diameter & Material 7- 4. >1 · I 'T I 1'-(·Q7 ~.L( 7, b 4. ~ ~'i

Type: Lf'l PiL.- lO.S- y.':>'! ./ q( I L{. C;Z I. (; 7.77 ~ 7f.7-
Total Well Depth (TO): 40. '1 1'1 Y·5"O ., 8'1 I '-{. 60 i.> 7· 30 2"1/
Static Water Level (WL): ;<q.3 > 0'> Yii S ,I -g~ )If· ~l- iq 7 3~1 :< q '5'"
One Casinq Volume~L): '7• .2 :<1 I{. \.( 8' 127- 14. (, 0 I 6 7. 5 'i' ']q,>

Start Purqe (hrs): /)qL.tO .2. ~.) 0.Y g- ·11"'1 14.62 I. ;;- 73c( J q7-
End Purqe (hrs): i n 1/0 ;z'l t{.~ 7- "nC7- l~' 6 J o· r. '> 7.? 0 1'111 'v
Total Purge Time (min): 30

Total Vol. Purged ~L): :;( X'
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ../

OBSERVATIONS I NOTES:

fV~\" ct Ff0. - ~ >" ?--t

f """ e V"''''.I,.( := '1(-

Circle if Applicable: Signature(s):

MSiMSD Duplicate 10 No.: iJ~~vU
fBD: To Be De ermined

oYiOI (,



fLp

GROUNDWATER SAMPLE LOG SHEET(11:) T,'" Tech NUS '00
age) 0

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: /"\·1.~ •• 1..,< T- 7..0t,)'ii

Project No.: 112G00845 Sample Location: f').~ MI.lJO'" r
Sampled By: rMJ/)fu

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: lolli> 10 q Color pH S.C. Temp. Turbidity DO ORP TBD

Time: Jf)50 Visual Standard mS/cm °c NTU ml!!l mV

Method: ll..cd,f.fD' 1. 1.7 -~ L1t::41' S-,</O OllS-t.. J~ri Z. I I I 7,73 1'=0 U

PURGE DATA:

Date: /pi/t6!t:J18'" Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: /Zalrj!/d· 2. /'V-p
Monitor Readinq (ppm): tJI6

Well Casing Diameter & Material

Type: , i/ j>v<:::,. ( S'e~ Ln' ~ ;::.(/}.~ PU/4C- (J;J 1-/. '14// I- )

Total Well Depth (TO): q 'f.DO

Static Water Level (WL): Jg,~-~

Two Screen Vol's tlaDL): 3. ~ ~

Start Purge (hrs): Oc:f '-10

End Purge (hrs): , 0 '-1 'S-

Tatal Purge Time (min): b S-
Tatal Vol. Purged (Qa1)L): 3.5
SAMPLE COLLEC110N INFORMA110N:

Analysis Preservative Container Requirements Collected

voe HCL 40 ml VOA Vials Z-

OBSERVA110NS I NOTES:

Vertical Pump Placement = '13'1;

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
~~~

I IjU: 10 Ije ue ermined



("'I\;] Tetra Tech NUS, Inc. LOW FLOW PURGE OATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: 03 t'1WO.s= r
PROJECT NUMBER: 112G00845 DATE: ~/"",--,/LL/,-",,'6+-I,,",,<?'-R.? _

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMln.) (S.U.) (mSlcm) (NTU> (mall) (Celsius) (mV) Other Comments

"qU/J ..J $I, ~ S"' .1~O ~,6~ O"~I 6S' 7,t~ /"1/2. 1'1 ~
('"jq~<" '1~,O/J '1 $"""0 5, 1",) ('J i I SCi J6 7, c; z. 1'-1 t "I J~I

f>&( c,'f) .2Q, q 7 ?_~-O 5, f?'-I ~,1S"1 qit .,,70 J"I,q 1 .....,-

I') t:jllj-":;- ~R 'Rt.. I~O .~flS- .1 /5.-7 5,~ '1,71 I'S,D I ~-q

, 000 2.g-· ftC. 1';- 0 .fi{*. ~ 6- tJi/ 5-6 .1 ID 7,~~- 15"10 /GQ

11'2 t:> 5 2((';ffS- J K C> $,'6'1 I(j J:n-l l.b 7,59 1."'7,0 J t. /
/LJ 10 :H?df S- ~£:':l 0 SdJfl IDII$4 :t ..~ 7(~'"3 J _.;, I l~ 2-

It:> 1 SO :2 fl, ~.c:'" 2..00 S,tlR 111 ,5"~ ~ 4 7/~~ I 4.~ ( I~ 1-

Iv LO 2fJ,t'S" 'CiO [S,f/q 16/53 4.~ 7. 1.~ J~, , 1~-3

10 2. ~ ~,;,~S- ~ O() 5'", gt? IOll's,- .1 C 7,73 15",2- , -.;<;;

10 .! 0 ~i'dr :$~ 2..00 [S", fie; 10,16'2- ::Z~O ., , "71.1 /..;-, ;1 J5''i?
if) .3 ~~ :;'8, flS- 2.c>o S-,~O [t}"S2. .., ?/7~ ,,,,,- :z.. J6/

IJD lit'} :J.~, ~<; z.oo t:;,ejj [l)rISZ. / Z. 7 7S" I:i"". 7_ /1, 3
10 ~ 5"" "1~,'S- too .ttt;'/~D 101 I:)" 2- j ~ I 7 7~1 I~.L J& "1

[/I"J~-D _~ L:J __ ~J r;o I", t ..-.., /.; •~ 0;-. r .. 7.A. ....::0 ...... /~ ,~b_ IrD/lrc. ,£.,.. --:7

CALCULATIONS

SIGNATURE(S), ~~ PAGE e.- OF z,



ofPage

GROUNDWATER SAMPLE LOG SHEET[1t:) Tet.. Tech NUS lee

- -

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: ()? Mw 0 b j~; t
Project No.: 112GOO845 Sample Location: ()? l\."\W't\ 6 J

Sampled By: \2w
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: ie !f,>/(\? Color pH S.C. Temp. Turbidity DO ORP TBD

Time: i~ :l~ Visual Standard mS/cm lie ;\ITU mgll mV

Method: ;<([.\; F! ~ /... i)v ...." cJCu!r 4. ?'"";2 ,23Cf I,::q-. "'Zv o ,?D r.y? ;(q:;z-
PURGE DATA:

Date: i 0 i (') Ii')? Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi·Flo2 Pump

Monitor Reading (ppm): n - >~t Lv ...."'" Ir:i D\-V 9c ~ ~ 01\ :orA J i+-£E'r-
Well Casing Diameter & Material

Type: .A"PVC
Total Well Depth (TO): >'6, '7
Static Water Level (WL):7, 'j. yq
Two Screen Vol's (gaIlL): 5>, ::<
Start Purge (hrs): t /; J>
End Purge (hrs): 1::;Z;< V
Total Purge Time (min): 6" ;;-
Total Vol. Purged (gaIlL): b
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials 2-

OBSERVATIONS I NOTES:

Vertical Pump Placement = ? J I

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: J;hJJ tfJ1~
I tlU: 10 tle ue ermined



['11:;) Tetra Tech NUS, Inc. LOW FLOW PURGE OATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: a ~ tv\. h' C 6 S
PROJECT NUMBER: 112G00845 DATE: I c- (r' () (f

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMin.) (S.U.) (mS/cm) (NTU) (mail) (Celsius) (mV) Other Comments

IbIS- ? 4 Y« 100 ._- >TA rt-r
f b) 0 "i:'1.)S ';;? 0 \:) U. >'+ , Z) Lj 5£ Cf. >- ~ 17./0 ") >L{
i.;. ,<) "] 4. h Y '"foe L(. 6 r .;z :n ~ (..j <\ ,\1) ('i,'lf.- 2LfX'
li~ 0 >'1,63 400 L{. L( 2- ,;z Jq ~Lt "'7,'72 I q·27. 'J.. 7<.f
It.~> 3 'I. (; 0 4co y, l( ~ ,.(1.(0 7.7- " ,'5' J j 9.&0 27,'1
16 '10 ~? q. 6 J 3 s,- c Y.'17 . ;:U '6 /q • ,5" '8' iCj.(;'1- A: g{
I {,4 ':> 5 Y. (; s -} e" .: if, C:;.? • ~ ~1 > IS' v.(t \ ct, 0'7 2.. -rCf
I? :'-0 .~ <-j. f. 7 '$ v v l{ ,>7- , ?x It ~ I I /f. >-q 19,7 LI 17{
1<=» ;, lj , f.: } 'J. t C> '-t,>? ,,7q> 6.5 "'J 7'7 17.9£ A "89" . .

17·00 ~'.J ,(."5 '5." (, U >q , ;< 5Cj ) ",>: 'g.?c i'ii"/O ::<C7't
i70J S'i.C~ '.$ (J " l,t A ,)'54 ;( "? g . ~s- \7,~"1 7... Cf (;.~

1710 34 ,(,~ :> .::>" l, , ((? .;?>1. I. X" >:,1.2 /7l{q 7.. c/f r::.
,7rt;" >4· n j.~~ l.6') .?~X' I. ;> 'cr >6 1"'7,4q :zq (,
1:;"20 "3 '1, ~ > >0.0 4,6~ ,.2. .s q o ?re· x '15 1'L '19 l.q~

CALCULATIONS

SIGNATURE(S): J}J4 tu~J,-
)

2 PAGE.2 OF



GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: () '5 MIN (I {, s.:::r:
Project No.: 112G00845 Sample Location: C"?~ CI: r:r--

Sampled By: {)v

(] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
(] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: )o(lS-tO"? Color pH S.C. Temp. Turbidity DO ORP TaD

Time: IYs> Visual Standard mS/em °c NTU mg/l mV
Method: fl t,J,- I=- (r; ":J ( \ "<tv tf, e:;q 1/7- ) 6 -;z r.Y i). ;10 ~? J-"" /tL
PURGE DATA:

Date: Ie 11')!rY!' Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Redi-Flo2 Pump

Monitor Readinq (ppm): () -- YLF- lll\,r' Ft iI \A/ f V {GE- 1'0 ArrA- S t+..F- bt' --
Well Casing Diameter & Material

Type: :::< II PVc..
Total Well Depth (TO): :?~ . $

Static Water Level (WL): J -<. '1 q
Two Screen Vol's (g'liyL): J, "Z
Start Purge (hrs): I Y >~

End Purge (hrs): IS3f}"
Total Purge Time (min): ~)"

Total Vol. Purged (gal/L): !?
SAMPLE COLLEC110N INFORMA110N:

Analvsls Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ;;;<

OBSERVA110NS / NOTES:

Vertical Pump Placement =3' I i

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
~kU

I tiu: 10 tie ue ermined



('lI;]Telra Tech NUS, Inc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: (;;. fY\ \",/ D c- 5 r.
PROJECT NUMBER: 112G00845 DATE: J 0_ .- L ~- - 0 '0

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMin.) (S.U.) (mS/em) (NTU) (malL\ (Celsius) (mV) Other Comments

j\.l>S"" - - --.- . ~. ,.... ""'-'" ~ ." _.,,' -- 5''!ACq-
['i'-li;) 5A·,>S 2~O U ,ql.i ,197.. q·o "ZJ> l '.( > ::<>7
i'-1'L\::r ? 1 .s '( ~>o ~i.7 \.{ lYe, >.0 .~. r~ i c. 2f 2J~

r'l >0 3 J, $'s '7 '>0 1.,,70 ,UP. '-\. ? Q 7(, 1~,'5'f., )'-15
lq 5'~ >2.. t;~ ;;l. Yo <-l , £ (j' ,;>1: >, ~ '9, )'q I,.;;.r.. '-! J'-/X'
I') O\J 37,5'~ ) > 0 4. <; b ,ncr ),q g,;;.> I b' ~ LI ~ >,;z,

\ >0>- 3..2. n ,) > 0 Y. (,'2 ,)3 q ;Z. J ? ')f 16.6q ::: >':f!
1~IO "}2 n ') '5 0 "l. t.. D \ '( '\ I, '-{ 5- "'X •~-;2- \ '.,76 )~n

15-' '> ~2 s-:; J )' t> Lj .>,X' , \>0 I, I 0 i? ')tf It.- ..xl )b2
J))() 3;z, ,';>-? '7 <;' (J t.- ,5':f- ,I Jq DCfo i )"1 It.";,!: 26' t l
()'')") -~ ',')? ') >-0 U,)' 'Z ' (-;~ (I ~> Y (~I / /., . 'R I? ').6f.:
l>so ~'(,5'~ )() Li,'5'q , II~ 6·?O '1, >';Z '/ L.?"1 7/?

CALCULATIONS

Ij

~
~ SIGNATURE(S): tt~ lvlL

~.;.;.;;.;.;,,;...-.------------
:< PAGE....d.-OF



["11:] Tel" M NUS Inc GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample 10 No.: OJ ""WOi> T- /()O~

Project No.: 112G00845 Sample Location: O.3~L. },f,~':' ,-

(.."., rOllr/~ r Sampled By: ",-~J DUJ

~ Domestic Well Data C.O.C. No.:
I Monitoring Well Data Type of Sample:
oOther Well Type: [Xl Low Concentration
oQA Sample Type: [] High Concentration

SAMPLING DATA:

Date: ,,, II~-/ c:> 9 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 1 7 c.:> S- Visual Sbndard mS/em °c NTU mg/l mV

Method: ~rL"//;:/rJ ,z. PV-Jt.> (;, I,c;,v' 7,7' (J,Z6Gt J'-I;~- /4 s: 0'1 I<]~ '14', ZI:J
PURGE DATA:

Date: ICJI/5'"/dl? Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Jl.<.d,'?/d . Z P~.D r-4dlt:~1 7,7' C,~67 IS, 7 ~O '1,04 J rJ 7 33,<;0'
Monitor Reading (ppm): tJ.:!iVcI 7,fJ3 0.).6 ... Is-.7 3S- 4, -::'-7 , '7~ 6'1,10

./

7,93 2.S" 1'75" t:JS', ~()
I

Well Casing Diameter & Material '.0 Vc;li O,U'3 IS~b S,Zi:.

Tvpe: 2. 1/ p{/~ JIS-VO i 791 iJJU3 15". q ;}...( '"1, &j Z. J 74 JZZ/~-d
Total Well Depth (TO): 1_"l/')'{XJ ~.a vol 7,'9. It) Ilhll I~-. ~ 2. , 5/~4 I 7~- Ji.J-?·7n

Static Water level (Wl):~3,<J'o

One CasinQ Volume(qaVl): Ifl/i

Start PurQe (hrs): 15"~O

End Purge (hrs): JS"I.I<

Total Purge Time (min): !.1 -.:;,-

Total Vol. Purged (galll): '1'5"
SAMPLE COLLECTlON INFORMATlON:

Analysis Preservative Container Requirements Collected

VOC HCL 40 mI VOA Vials L

OBSERVATlONS I NOTES:

p v;t.rlp PI4C('.--r-?r: 1'1 S- /

J 'S""'1 S- f' (//'7~'?/ f-t,~ IX/L II ?II" '-1 tAJ I /1 t.A.JU II- f: t.:J .... /L~ouc"7

f-o 7 S- 1-;' ~F ,e.:> .~"..-:?'L" " i./ t:J 1(./~'- ~r tl> Z.I 7~ ;:'.c e:.. ;I-

1 7 00 Wt'1.t-?/ J-.Lv.:.1 b -'1 c.k re- 4l.f,2.0 i= c..::.. t- <..vI 1/ S4-p/L

Circle if Applicable: Signature(s):

»JJ 'vU~MS/MSD Duplicate 10 No.:

I l:SU: loBe De ermined

fa IS-



[11:) Tot.. T&h NUS.loc. GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: n~ ~/ N- ZOL ~
Project No.: 112G00845 Sample Location: O'<l"fwOh r

Sampled By: /'. ~---r IOu;)

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[) Other Well Type: [Xl Low Concentration
[) QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: tJr, I / S- / O'? Color pH S.C. Temp. Turbidity DO ORP TBD

Time: j ....; ."'-0 Visual Standard mS/cm °c NTU m2/1 mV

Method: I2cd/~/o?- PV-4-?D C./~~" ',~6 O,.1.S1 1$1£1 l-J5" 3,5'7 /6~

PURGE DATA:

Date: lei \~I05" Volume pH S.C. Temp. (C) Turbidity DO ORP TaD

Method: Redi-Flo2 Pump

Monitor Reading (ppm): <:).0

Well Casing Diameter & Material

Type: J." Pvc- (S c:: C L- .:> "" FI {.)(.# p{J:r.a~ lJr~ f.:.c Is~c:..:. t-
Total Well Depth (TO): I ~O,cD

Static Water Level (WL):.:!;L~

Two Screen Vol's (gal/L): 3 Z,
Start Purge (hrs): J 3 I S-
End Purge (hrs): I '1 I.j~-

Total Purge Time (min): 10
Total Vol. Purged (gal/L): l-J10
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ~

OBSERVATIONS I NOTES:

Vertical Pump Placement = I '-(5~

Circle if Applicable: Signature(s): ~UiJ~
MSIMSD Duplicate 10 No.:

i t::lu: 10 t::le uetermlneo

}OiS



('lI:]Telra Tech NUS, Inc, lOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: ~L!:L4LQ~. __.__
PROJECT NUMBER: 112G00845 DATE: IO/15-/~ _

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMin.) (S.U.) (mSlcm) (NTU) (mQ/L) (Celsius) (mV) Other Comments

~3 is :3" ~ 0 /.,-0 7,74 f).;1.h ~ I -; 6. ffl 16.9 19'3 C. Ie k" .u., L,d'v / '-' ....-.,;,
I J 2 <1 3.3 '-it:; / -:.~" 7, .q'$ /? /~ '- I ..,. t.. /)/... 17/~ I,&t.,I

J3Z:<j' 33. f(O i:rO ~,~q nit") In ..;-~ J"i/;"1 1~3

1330 :~4 ,0'-1 j :5-0 7.ctZ. "/2.6 '-i -S/h') S,4~ I': ""'t Ifl7 I~ <:c{ .If~52 ~./."3 i'-t1f:~1

J:1.3 ~<) 34', '-f" .3 ISO 7,'I'( ~. Zt:. ) <:'/.Jf) I./.C:A }7 0 1fii y

I~\.(l) .Hi.7ft" / ~'I""} 1,~z.. tJJ Z-ic;/ 5"/X> '"i.~7 / t. f? ncr
J 3 '-f :S- 34 51~ i ,j-D 7,er J ~JJ..'1 ~-oo I..t • ~," ,(; ,9 i7h'
J 3 S-O ~.s""'OL ,.S"~ 7/1 z... /"JAt.n 5(::>0 '-til? fA, b If7
~ <.,-<;- 3~-IOCf I ~-o 7 t:t J /'). z.. S-;q "lOt) '-1,/0 /6/ Cj 17{'

14 ()O ?'::;-.I,O /S'D 7,qD () ,;l~-'" I fJO '-Id; z. 11." 7 /7S-
,''' £) ..,- 35", rz ,.$-0 ?,~i? tJ J:2. SCi ILO 1.q,c; II" S- 174
/4,() ~"'. f '-f 1"- 0 7.87 n 2 <;9 flS- ~.t;-7 Ih,j J73
J '-I I ~- 3 -;-, I 5"' JS-O 7, fib 0, 2."~ 7J.1 3,~':; /6. l- 172-
J 4 t:.C> 36-, IS- /~-D ., <3 i. O(Z~-.,;; 6~ .l f! 6- /6', Z- 17/
i'" 7 0;- .3S-J" ~ I s-O 7,"'t: f'j( l,.$r 60 3.,-4 16.'1 I 70
J4~~ .:l;~-, J"'- 1:;"'0 7,QL_ ~r.zS7 be> _~ ffl:. 16,"9 1£ cr
JI-{ ~ ~ ~c:;- I h- J :J- D 7 .. 9[ 0, lS-1 5~":) ~ R5? J5',1'j I~ '7
J 4 4(£;> Z, ,c:;, I t, J!.- 0 '7. gt. t>. ;Zc:,-7 ~Q .~ .~t'} II, 0 16~
/ '-I i.f~ 3 S- It:, 150 7 fll. t),25"7 '-15' 3,6'7 IS,e; Ibet
J ~ .. ';'., .< L:/~L.J // '"'<- .- r/ ._- ",.. ,~ / ..:.,- /~.J/, Ie::: //1 //' ~,-,-.f

CAlCULATIONS

SIGNATURE(S): 2t",JJ lull -=<PAGE~OF



("'A:) Tot,. T'" NUS '"' GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove Site 3 Sample ID No.: 03fv{ w o1..s-
Project No.: 00845 Sample Location: ( {A-'\\01 C' rS

Sampled By: o-...//<<=-
[] Domestic Well Data C.O.C. No.:

,

[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: (0/ 2- / /z.-:-v 8- Color pH S.C. Temp. Turbidity DO ORP Other

Time: /4:Jo Visual Standard mS/em °c NTU mgll mV NA

Method: Alt'-C"/O 2. ;:;u,../ C~ tf,c4- CJ'S'"(O /6 \:31 v,-1-O 5.73 /71

PURGE DATA:

Date: IO/:J.rlo0 Volume pH S.C. Temp. (C) Turbidity DO ORP Other

Method: ;&.1/-Fto 2.. j?IHnt
Monitor Reading (ppm): () --- );;-k W.,...; r;.L~V ~ uI.. (., r:: I A-1A r f.l-f:Fr --
Well Casing Diameter & Material

-, 1/ P
Type: /. VL

Total Well Depth (TO): L.fl. J
Static Water Level (WL): fJ. (-1 , ,

One Casing Volume(gaIlL):

Start Purge (hrs): iff 0
End Purge (hrs): /~. ::t..r-
Total Purge Time (min): r.f'-o

Total Vol. Purged ~l): 4.. ~
SAMPLE COLLECTION INFORMATION:

Analysis PreservatIve Container Requirements Collected

TCLVOC HCL 2 x 40 ml ...//

OBSERVATIONS I NOTES:

Vertical pump placement: 4e>;4 ~:~~

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
1t(~vlJ vU



('11;] Tetra Tech NUS, Inc LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: NASJRB Willow Grove Site 3 WELL 10.: C).i jJ\ w 0 7: J
PROJECT NUMBER: 00845 DATE: t~ / )./1 iJ 7

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Comments

(Hrs.) (Ft. below TOC) (mUMln.) (S.U.) (mSlcm) (NTU) (mail) (Celsius) (mV)

{~' I 0 / Z.,4<ii )P;; .:1.74- ()J)!J" 4-'7 £.2y /{t, ?I.t 222 .J,~.I-f-.

I J .. tJ~ !2·.fo f5C7 r: 77 o 5";LJ .;;.-V 5.97 /..r .It; /eY?
o;~ I 2. <?-6 2/° "r, }1-~ c>.J;/2.- :, / t, Js.- I.r. jl /7 7

13 .' :21:' /2.4-0 ~. 7-() r. ri6 c,rli! :,-c .t,?'! /S,£3 /67
i;~?C' /2. tt6 ':z. 7..-CJ r,~5? ~;J'/~ II J·8S- /6 I O{) /63
/; :?.r 12M "2-~ .J..... 90 o,II3 -).5' r.!7! /6,oJ /64-
/~ ;4tl /:J. ,4- 6 2:J.-O .1- . "7- o.PJ 4-,0 5,8-0 /i,t>f /t 1-
1::J:45 /:z.,4-6 ;z..7-0 5"=. ?4 o ..J/3 ~,z,. 5,54- J5~ 'l1 /,t.s"
/3 .5"0 /z .4-6 :z,. -:a....v 5,9. <1. -5"0<; f.Ji> 5. 7'1 16. ~C> /bb
/~;·t·5 ,I z .¢t 'Z-~ 5,97 o. riO ./..j 5.7'1 /6.;;' 'j /t7
14-; D 0 /2..46 ::z.~ s·,'Y9 C'>/.S- /,2 ~~). /5·9/ /7g

/4.'o~ /~,4t ~,..o 6' 0" 0;)"/0 0.90 5"- if IS,,}? /7CJ
/4,' If> /:1 ' (Job :;l.~ t.' 0/ o,5'/fJ 0,75 ;'Yb /6.04- /70
/4.'/~ /;],46 :;.;yo ~,c3 (J,.?o? O'6S 5,j2f 16':ZY /7/
14 1 ,Zo /.2- ,4-6 ;;l.~ £,p,j 0.5'"/(> 0.5"5- -:5,72- /6·H /70

/4~2¢ /2, 4-/;, ~~ 6,04- P\S-/~ (),4{) 5,73 /6,~7 /7/

" ,
SIGNATURE(S):~X,~ t:Yk.,.... PAGE_OF_



["'A;) Tet'. Teoh NUS, '00 GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample 10 No.: o .r,. A"\A/ c C; S
Project No.: 112G00845 Sample Location:

Sampled By: l7""" hM
[Xl Domestic Well Data C.O.C. No.:
[] Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: fO fly-Ioe Color pH S.C. Temp. Turbidity DO ORP TeD

Time: I,X?O Visual Standard mS/cm °c NTU m211 mV

Method: .z" ... t AI Ffc l'vwt{l C I 2(AV >.2, (J ,.z'l:;'< I 'i". r o g'1 I CJ· (,.:, h(\
PURGE DATA:

Date: 10 ir,:;lcfr Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: .:.2~ {l,1(A; Fre 0 L{. (, '{ • "s t' I IY·\ ')8 itl'S< :< b 8' (. i"v<-,,(y

Monitor Reading (ppm): 0 J Cfc({ >.~ .1- l <6 .2 I,... .\j 1'8' to· 7:? 21Cf
Well Casing Diameter & Material (;.'7 ;;- ,$ f. l2?-~ 15'.3 --X. g \0·64 21t L' i f.:,...-

Type: .2." PVC /0 5"".:>0 . J'F.? I ~. Lf 7. I 10·"; 2. "2 ("7-

Total Well Depth (TO): tq. r-S I; 5.7.> " ),90 \ 5-, ') Lf.;Z 10. '11 J. > \~-,

Static Water Level (WL): :;>q 52. I b ;;-. z ~ .;? ~Cf I'>· 6 >..{ to L{2 )1.17 /

One Casinq Volume(gaVL): b . '> 1"8 ' :;.At.t .2<'10 I>-~ I·q i 0-"; 4 .~ )).

Start Purqe (hrs): 0 q ') ~ a-, ~'i'·l 0 , ~'8"r ">.7fJ i . 3' 1"'16 2'5r
End Purqe (hrs): i a -~ 0 J..{; ~. 2 tJ 'Z '!1 15,'7-- O.-g4 10.6.2 .) (; f \1/
Total Purqe Time (min): ')q
Total Vol. Purged (gal/L): A b

SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ;;:(

OBSERVATIONS I NOTES:

fV~""'f .~ ~hk :;- S' <l '

Circle If Applicable: Signature(s):

MS/MSD Duplicate 10 No.:
lf~v~

1BO: 10 Be De ermined



["A:) Tet" Tocn NUS. '00 GROUNDWATER SAMPLE lOG SHEET

Page of

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: c 5 M.w· C ?! i)

Project No.: 112G00845 Sample Location:
Sampled By: VCJ j ( 111\

(] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
(] Other Well Type: [Xl Low Concentration
(J QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: i rJ - >- C? Color pH S.C. Temp. Turbidity DO ORP TBD

Time: I ~ 7;; Visual Standard mS/cm lie ~TU mgll mV

Method: ljLa,A- J:;'(".(}.J ,~ C \ ;'!'::"v 6.q~ .5 {;- »,7- ~,7 /,;; ? 1;30 I
PURGE DATA:

Date: 10 Ji)!tJ "l. Volume pH S.C. Temp. (C) Turbidity 00 ORP TBD

Method: Redi-Flo2 Pump

Monitor Reading (ppm): n --- >l== Ir Lv\.-v r::Z()'v f<Jfl..G/i 0A-rA- ~ t+E~".,- -~~

Well Casing Diameter & Material

Type: .zl' ~v'C-
Total Well Depth (TO): I?->
Static Water level (Wl): J0,cO

Two Screen Vol's (qaVl): 3. 7..
Start Purge (hrs): I I [) ('j

End Purge (hrs): 17<:,:;
Total Purge Time (min): '7()
Total Vol. Purged ~l): L/
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ':l.

OBSERVATIONS I NOTES:

Vertical Pump Placement = 16 0
I

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

/ltJfJU
,I:SU: 10 l:Se ue ermined



['1b]retrarech NUS,lnc. LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WEll 10.:
PROJECT NUMBER: 112G00845 DATE:

(1 ]; /';\ \.-<'/ 0 C~ _
- -- --i-Q~-= i;;-- ,~ G: .

Time Water level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMin.) (S.U.) (mSlcm) (NTU) (mall) (Celsius) (mV) Other Comments

dec :> \:. '(: () r ')-0 '. -- .... ~ -,.- :;. TJ4-1'Lr r J fL(, ..rf'.lb
d{'j) 3 tJl. if;Z 'Il( 1)0 (:;i.1S"' .:;~~ )c Lt, y r,; If.q ~(4 ~

ii 10 ~c,,?2. I )() '0, 7-~ \ s7-~ >1(, c· 2·t:Cf I Y. S- :x..:<t.f

ii " .:;- 10 r2 r ;; 0 I.' 7- P , '~7 Lj 5" >(; ), ];?- \~.? )/)

r{ ;( (j JO.'{A f >v ~,rr (-; 72.. )-:<'0 2 2~ i >. ~ ., 0 '>
II ~ s- :].CJ,to<.? ir() G '1 ') , '?, ":;l () 17-t; :< >11 I)· "5 ',42. v

" >() :l (;I ~7 ... I C; \' (.,' r b ' '$ 69 lju ~.Lj ? I?·,~ i 1:r
1\ "t 5" :?c·1)-Z i )'C (" '6'1- 56? ~ t 0 : .4 q ! ).:: ~7-q

\ I 4C) J 0 '~:2 f >0 ('Ie ,J b "1 rb '1.» t 5·2- 1'9 >
1\ ~I~ >c,y..:; ( S- 0 ?, X(! <: (, c 1:::;(') ~. >-7 15',2- i is 6
!I ') f, "4' '7 ) I }- 0 6.'1() (5-0C;- JI '] 5 -g I '>, '$ I ((j\j'l ,,_

II') )r.) !?2.. i ~o t6. q 0 .z,6l; :)'"2 ;Z. >"8' 15"·) \>?:
LIon .5C ?..< r 'l ("l I;, c 0 ,~ bY 7 ., -l? \ 5,] 15"2",.)

f) . )' J D ~A. f)' t) G' (, ,, , S 63 I") 2,S-? I>· t1 I ~ 1\
12(0 ~~,'t~'") I 'f'c C, c. ' f ' "( £] 1'2.·~ ) to I ).~ i l.\ ".:<
I )../~ ]c, ~?.2. \'>0 6'·Q( z . ''1 Il~ "2.')C{ i t". ') \ Z 7\' . t

U;; 0 ?~/¥:J- ()"b (.;. eft , 3> 6' \( q,G ~ 56 it; S I Z1'
f ), ~ ,,- ·:>'t.~?-- j'i0 (.q~ . ;: 6 ) ~7- Z.) A. ( ).:;Z I ~ \

CALCULATIONS

SIGNATURE(S): ~ lv'u.. PAGE_OF



(11:) Twa M NUS '00 GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: Willow Grove JAB Site 3 Sample 10 No.: :"')1 CJ..1/nJ-~/·
Project No.: 112G00845 Sample Location: rI1)/l ,

Sampled By: /~/OI.LJ

[] Domestic Well Data C.O.C. No.:
[] Monitoring Well Data Type of Sample:
[Xl Other Well Type: Irrigation Well (Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: Jf) 11310(;' Color pH S.C. Temp. Turbidity DO ORP TBD

Time: I tJ I L,- Visual Standard mS/cm °c ~TU m2fl mV S~.I

Method: .sU",,",p!,L K~];-f/~:!> cJ?/k, Ih,~S" (),S7S 1.3 • I 3,3 .:-;" 0 3 :A'S 7 0.0

PURGE DATA:

Date: Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: '-............

Monitor ReadinQ (ppm):
.........

r----....
Well Casing Diameter & Material

......... r--.....
Type:

.......... r---... .,

Total Well Depth (TO): ~ rt
Static Water Level (WL): ~
Two Screen Vol's (gaVL): ""'" .......

Start Purge (hrs): ~

End Purge (hrs): ~
Total Purge Time (min): ~

Total Vol. Purged (gaVL):

SAMPLE COLLECll0N INFORMAll0N:

Analvals Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials y

OBSERVAll0NS I NOTES:

Vertical Pump Placement = IVIA

Circle if Applicable: Signature(s):

MSIMSD Duplicate 10 No.: ,.qS.5I'14/d T/~c..; t::JdOO f}J-.tuJJ t/,tLoup -03

II:iU: IOl:ieue ermlneo

13



["'A:) Te". T"h NUS '00 GROUNDWATER SAMPLE LOG SHEET

Page of

01Project Site Name: NASJRB Willow Grove Sample 10 No.: tJ3P'1wc:J3 S 2aO'9( 4
Project No.: 112G00845 Sample Location: n? ~'-fUJ "(<..l

Sampled By: V_5JLM
[] Domestic Well Data C.O.C. No.:
[X] Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: 4 1 1 / 0 q Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 12.55 VisuaJ Standard mS/cm He NTU mg/I mV

Method: l~cd,;:rCJ -z... Pv-+tD CJc:a r ,,92 ()·ZZ3 iO. I 0,"-/ ..5~ //1' Zvet
PURGE DATA:

Date: ~ /110"1 Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Jl.cd/1=(0" 2. POIVV £/1,.f, tAl 7 i I Z- O•.! I I q.q , 7, 2. 1./.5"'" Zt 4

Monitor Reading (ppm): 0;0 0, .,;- aI.o i 71/3 IO.l5l, ct 1'9 7,7 3.SLf 2.S"§

Well Casing Diameter & Material J.O i/O i 7,01 P.237 cr,e, Z..3 401 . £fi' :z~y

Type: 4 " PvC- ,.S- vol 6,"1 I P.Z3f:. 10,0 2,..6- '-/,71 2Z0

Total Well Depth (TD): 21.40 2,0 vol 6,'f!S- Q.n? 10: 1 , .3 5-.15- lll..(

Static Water Level (WL): S, , S- 2,S v?'1 6·8'2· O,lZ7 10/ I D.b ~-'I? 2..10

One Casing Volume(gal/L): JDbY 3i() Vc.." 6·fj>z. D,l)..'3 ,() , , D.2- 5-, 1.'; 2 I ,

Start Purge (hrs): liS 0 ~,5- Vol h.G-I- O.lZ1 10. I rJ.4 5/ZQ ZO ct
End Purge (hrs): I z...~ '\
Total Purge Time (min): &.is
Total Vol. Purged (gai/L): LIS'"
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials t

OBSERVATIONS I NOTES:

,t,,,, ~ I o,,,> -/,£.{.t-e:- wt<..s I 9?1llp~ PCr H, /1v I-c:...

Iloor "-'1 c< .,... vvu.-s r: 0 i..J"" d c...f- 4/6D F,·c.~. Wt</-c, L. e v Co I /.7robc..

VJ (" U I c.1 /10~ qo f l4 ;' (..1 V 1'''' • The.... p v...--.-p ;:><--'/7?/.rcd t- "'teltP v "J t,

t- c f 0:< I dC/Jf-tr> w tt. S 2 1 • '-I () Fc·c..~

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: t>3 Vvt> Ot. ?-ooqCJ40 I
~~~

45·~(q·;lcd Tr..-..,.::.. ~ ~OOO

I l:SU: 10 l:Se ue ermined



['1\;] Tot,. Too' NUS. ,", GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample 10 No.: 03 ,.,~ (.',3S I U.~

Project No.: 112G00845 Sample Location: 03,"'Wt:.l3 S'Z:
Sampled By: V~I L.t"1

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [X] Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: '1wl- 0'1 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: i 3Ul Visual Standard mS/em
IlC :"lTV mgll mV

Method: It I'k ... idA. r=Ip~ Ct~~r 7·J~ f) . .1."1<:. 1.1. J a.a I.;.t. ,'-i ~f9

PURGE DATA:

Date: &.IJIIt:J4 Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: il.uJdi'c ~ P,,'+?o 1."" II~I 1./.0 ". z.7!1 I Z, CJ 0,0 7/17 l.ZI

Monitor Reading (ppm): 0' () O·Sv<-,/ 7dZ. t:),;J.7f., /}.,1- t'JI b 0.33 ~/.:,

Well Casing Diameter & Material ,.0 v,-, i 1. ~Li Dil17 J 2.. I LJ,O b,3~ :A/4
Type: l II PV,- I J S- lIel 7 .., ..~ O. ;U:J., i 'L I 1 o.V '1,' " )..,~

Total Well Depth (TO): eta.f()(.} Z I/) Vi) i 71..19 O .. L·r; at C.O i:. o<::j .lz.?
Static Water Level (WL): - (} - Z 15" V':, 1.3~ C.l11 11-. I o -. ,,~ .{.2.L.-• c."..

One Casing Volume(gal/L): 13.04 ~, () II;), "1·33 o"~K i:2.. 1 o·u 6. ," J.,e,
Start Purge (hrs): 'Z 5"0
End Purge (hrs): iJ3?
Total Purge Time (min): '-11
Total Vol. Purged~): i./8
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials 2-

OBSERVATIONS I NOTES:

?Ii>
j b 3 -

!- ..,0
;

M~ (.)
'1 tJ
13L>.4D

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.: ttf/L.tJ
/1/~

ItlU: 10 tle De ermined

-----



("'A:] Tet.. T~h NUS '00 GROUNDWATER SAMPLE LOG SHEET

Page of

'{OJProject Site Name: NASJRB Willow Grove Sample 10 No.: 0:5I"1i.U03 r z.oo~"Project No.: 112G00845 Sample Location: 03 yfW()J.L
Sampled By: vs j[~

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: ·..illJd'i Color pH S.C. Temp. Turbidity DO ORP TBD

Time: I S-:>-~- Visual Standard mS/cm "e :'olTU mg/l mV

Method: Il.::.dlf"-/e·· 2 J:VAW C/~~I'" QI'fr'1 ~·.z'i7 1.2, g 0,0 6,5'z. 16 7
PURGE DATA:

Date: Lf //~cJq Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: Ilo:l,,,.~/LJ - 7_ PVAVIY ~,f,,::c , 9,30 0.32.'3 Il,4 0'3 7,;60 2. ';"£;-

Monitor Reading (ppm): t?'t) 0.:;- I/e I ct,52. a.30/':' 12/7 I!>,O C,,6Cf I b '?
Well Casing Diameter & Material I, (.> 110 / 9, Z 4 0.,,301 I l, 7 o,e b,5'7 /6b

Type: 1/" I-? V'- /·!j·Ve> I CJ,oy 10, z.&i'1 Il.,£? n.o ~,~I / (; 'i1

Total Well Depth (TD): 17Pd:JO 2.0 Vol ~rq!:J- o,zqet I z ,f? "',0 b· fl5"' 167

Static Water Level (WL): - 0 .- 2.Y 1101 g,q/ 0, z. 'If? 17; f? I/.e> 6,6'7 / b f?
One Casino Volume(oaIlL): I; 1,0 I 3.0 Vol g.~<7 O,.J.C11 i z,fI' 0.0 6. ~'Z- /67

Start Purge (hrs): 13SC:;-

End Purge (hrs): 1:1-55"

Total Purge Time (min): J 1.. 0

Total Vol. Purged@L): 3~ 0
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials "-

OBSERVATIONS I NOTES:

t=luw Y't<..f~ ~-F :3 "1 r'~

Circle if Applicable: Signat.,,,,£. J AJJ
MS/MSD Duplicate 10 No.:

~ yv
I tju: I 0 tje ue ermined



(1=1:) T,tc. Tech NUS '00 GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample ID No.: ():JvY(.I.JO 4S ,-o00/ t.
Project No.: 112G00845 Sample Location: (J.3 rtwO'l S

Sampled By: ""51 j L' rl,(
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: &-/ /1../0"1 Color pH S.C. Temp. Turbidity DO ORP TBD

Time: {)7 S-.S- Visual Standard mS/em lie :'-ITU mg/l mV

Method:/ZLL'./,~f",· 2. A./....... ,. C. I c:.a/ /;1&1 Z. (),t.{l.t:f 13, I -r:c; '71 Co.( ~ /'14
PURGE DATA:

Date: 'I f ZrJ 0') Volume pH S.C. Temp. (C) Turbiditv DO ORP TBD

Method: /2.Ld"/-hJ -Z Pv".., J r~,hM.f b.S'~ 0, ..,Z,4 I I, '? 30,S' 7.?I ~151 t:.
Monitor Aeadinq (ppm): 0,6 (), 5" vol 6.76 ()'~1.2 /2 1 5 2. 2. 7. "1 f/,z..fl .:z~q

Well Casing Diameter & Material 1,0 vol b.~q 0·1.{ l7 , 2.1 7 l..I b.f.' 7/>6 Z7(

Type: '-I I' t:?1/ 4- I, S' vOl It.:. ,q Z, ()tf.{)O 12, Z- 11,4 7, S~o 23'9
Total Well Depth (TO): 37,00 Z. d) 110' 6,<=iO O.'-HO I Z, fI JY .s,- 7. ~3 222..

Static Water Level (WL): I~.6 2- 2'S-1I{}j 6,~3 CJ •"f 2J:i 1.1,0 /, I 4f> l,3Q '/07

One Casing Volume(qaVL): 15;L'1 3.0 Vetl l"flL 6.47Q 13. I ~,e, 7. '-# 3 I Cj 4
Start Purge (hrs): nR30

End Purge (hrs): o q s-s-
Total Purge Time (min): 'I'--:;,

Total Vol. Purged (gaIlL): 1.1 .S"
SAMPLE COLLECTION INFORMATION:

Analvsis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials Z-

OBSERVATIONS I NOTES:

r/rtc.. j:. I {? <.<.J J2..c:.<.h=.. (A.,luS o.-:J <j r""" , Tht::.. :~, /-,?t I vDI v.~'- f-v?<-.,

tt..L we" w?<S LA. dCt/ fc. b /,,,)w/1 I" cot 01 W Itu w[,~~ 4 j>f'l c:: a,.c d'

to be u,.-, ci ':itA e "'Lrtf ~ ..-'Yft.... I-C"./~' • T?rc.. 1A/C-< I-c' #~cl /10 ~do'

e ," ... SC/l./ . 'l-rt:. .:-vc< I- c '" b",," a ...-') rc.> c;/ <'0" a.f= (-Cr (

v/ ,>' to C c '7 We r/
V () 11/ ,-, c.- ,A( ......-?t:':.,Ie d F /C/1"J"7 r(...e-

WetS

Circle if Applicable: Signature(s):

MS/MSD Duplicate \0 No.:

~~~~~
I I:SU: I a Ije ue ermlnea



['"R;) T.,.. Teoh NUS ,", GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample 10 No.: D.'t ~ ,L r l.C''''
Project No.: 112GOO845 Sample Location: £)? i-'*1'W()<JSC

Sampled By: V"i / C. 1""1
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [X] Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: ij·;z.·ov, Color pH S.C. Temp. Turbidity DO ORP TBD

Time: ICJ'it; Visual Standard mSlem °c NTU mg/l mV

Method: R<!.A.· f: /.. ___ I'l.~ '<.D c..1<!::~1 (,.<jS- ." --(lS- I~, / 0.1 1-,4s- 11-.:2-
PURGE DATA:

Date: 'i- I l. , 0 tt:t Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: L.,d*/~ . 1. PI/,.,u .r~/j./~1 7,03 01"'1/1 II, ~ I'L.J 7.10 I <-f ~
Monitor Reading (ppm): ",.() t), ~- I/a; It> Ag b,"I17 i Z ,t) ()IS 7, £.0 I f>-'
Well Casing Diameter & Material '.0 "'·.0= 0.41'1 i ),. I 3.'-1 7.5/ 15~

Type: 2" Pvt.. ;.5 b.(ft () . '-{d' /)..D () .·r f· 5'3 J <C 5
Total Well Depth (TD): g" 00 2.0 (,.Q8' (). '-1/ 1- I~. I C).'-{ 7-. So "9
Static Water level (Wl): '"t (b J ~.5' 10 Cj to D.'tIS /2, t D.<-J 1. '-(1- It-,
One Casing Volume(gaVl): /1..'4 S' 3.0 " 15' 0·,//5 J:l,. I () '-/ 1. '1 S j :;2..

Start Purge (hrs): 'OO.s-
End Purge (hrs): iO 45
Total Purge Time (min): 1../ 0

Total Vol. Purged (gal/l): 40
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials ~

OBSERVATIONS I NOTES:

,~ (ti IN 11. t.c fc. .::: , q t'.-1 IAJ (;... +- £',1' Llc~"" ."70 CJ dCJ,. o y .:; L, ,. ".._-,

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~~~
I tjU: 10 tje uetermlnea



("A:) TWa Toeh NUS '00 GROUNDWATER SAMPLE LOG SHEET

Page I of i-

Project Site Name: NASJRB Willow Grove Sample ID No.: ""2'_. ,1..;r LL>O<fO

Project No.: 112G00845 Sample Location: /1" .~, .c
Sampled By: \r.: 'Co. //f'f

[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [Xl Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: 4 j'L io~ Color pH S.C. Temp. Turbidity DO ORP TBO

Time: , I , 0 Visual Standard mS/cm lie NTU mgll mV

Method: tL.L'dnC/o -2. p(/~ L/t!:-?U 7.30 O,J4b I Z. if a, '-1 7,(,)7 139
PURGE DATA:

Date: ,-//"l..-IOq Volume pH S.C. Temp. (C) Turbidity DO ORP TBO

Method: ,Z,d,f./o-z- r?v_p Lt?,J-,c< ( (.,71:, 0,1112'( I/.() 0·'-1 7,~ z.. 27'7

Monitor Reading (ppm): 010 tJi ~- 1/01 7.11 0133'ct II,q ',.S" 7·411 7'70

Well Casing Diameter & Material 1.0 v"', 7. Z'Z. /?,32.Q / Z·o b, $- {~. ct 7 243

Type: '-I " l~vL ,,~- I/()I 7.,C( t:J.g45" 12,0 c." ..., 7d;JS- ,.:::; 3
Total Well Depth (TO): , li/,{) (7 2,0 I/oi '7 24 ().546 J Z I , 0·'1 7,09 /64

Static Water Level (WL):- t:J - Z,S'Vol 7.2'( C'134' , z.. I 0.<-( 7.10 /(../S

One Casing Volume(gaVL): / /1,0\ 3,0 V..:-' 7·30 0lJ46 / Z, I 0.<./ 7,67 /39
Start Purge (hrs): og/O

End Purge (hrs): II 10

Total Purge Time (min): 'SO
Total Vol. Purged (gaVL): 360
SAMPLE COLLECnON INFORMAnON:

Analysis Preservative Container Requirements Collected

VOC HCL 40 mI VOA Vials 2-

OBSERVAnONS I NOTES:

{::./ () W ,.... <A. r c.... I ~. z. '1P~ ltort:.. tA../ C( I- r ,- w45 G-!("'Ol/ tA.J I I- t."

/10 adoy i?' S' (." C c /) F rc $- C·"'" I-

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~~~~
160: 10 tle ue ermined

Ol..



ofPage

GROUNDWATER SAMPLE LOG SHEET['11:) T"" Tech NUS '00
-

Project Site Name: Willow Grove JRB Site 3 Sample 10 No.: crSHwq7~
~

Project No.: 112G00845 Sample Location: o oil: i4t"IUA :7 .S·

Sampled By: C~/"'S
[] Domestic Well Data C.O.C. No.:
[X] Monitoring Well Data Type of Sample:
[] Other Well Type: [X] Low Concentration
[] QA Sample Type: oHigh Concentration

SAMPLING DATA:

Date: '-I/rJ~l0 q Color pH S.C. Temp. Turbidity DO ORP TBD

Time: 12(0 Visual Standard mS/cm °c ;'\lTV mgtl - mV

Method: Il Ld, 1:.1" - 7. W"'v cle lA/' 6,Z.z.. 0·647 ''-I. q o·() 7,'S- zoo
PURGE DATA:

Date: "'Iz,,"et Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: lZ.:d,hc ~z. 0"''''''1}
Monitor Reading (ppm): i!nD

Well Casing Diameter & Material

Type: 1. ,-I t" VC- (S G '- ;JJ ,:=1 PW I~v 'eje::.- O~ I", stu. f )
Total Well Depth (TO): 'ff>.q:L

Static Water Level (WL):J.1, &;'f

Two Screen Vol's (QaI/L): 5.7. f?

Start Purge (hrs): IlL') ~

End PurQe (hrs): I ;:'V 5'"

Total Purge Time (min): tj)

Total Vol. Purged~L): '" 0
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials t..

OBSERVATIONS I NOTES:

Vertical Pump Placement = 4'- f-C-L- f 13 It> t..

F I '>Lu .~.::.L t-e.. 1. S'u +111~('" NC" c..1,~ ,v dow"" wc£./-c/ L-.leo"

uV I r j.. ." 0 0<./ (...? r (....,., .~ S' hC/".7 r.) ,'t~ ~--7f

Circle if Applicable: Signature(s):

CMS/MS~ Duplicate 10 No.:

~e-:~~ --

I tiu: 10 tle ue ermtneo



['11:] Telr8 Tech NUS, Inc LOW FLOW PURGE DATA SHEET

PROJECT SITE NAME: Willow Grove JRB Site 3 WELL 10.: ()::;~~ Q .,S 2, DOC; 0 '-(0 Z.

PROJECT NUMBER: 112G00845 DATE: '-f (z. ,() '5'

Time Water Level Flow pH Condo Turb. DO Temp. ORP
Vertical Pump Placement

(Hrs.) (Ft. below TOC) (mUMin.) (S.U.) (mS/em) (NTU) (mQ/L) (Celsius) (mV) Other Comments

/{DS- 1:2,<;4 7...S-0 :5.... Cf 7 O,/;;'-I cJ I~-. I 6,sz. J ~. () ~.3 :;- '1 Z. F t::' 13 ro e-
li 10 I 'J.." 0 ~t::)c.J ~,Oz. /'} t:,7"l 5<', L s;r ,"';;;> /3.'7 ,22'i

i I IS- JZ,ctf? "1 S- 0 J:.. LI n l.·~ \ f'l ''1 W S'~ i,., ,0 :z.J4

;/20 i2..911" 1 ~-O ? IU 1'\ t.. c,-n A,z.. Q '~t:.. / ~./ 2,07

JI Z ~- /1 '1~ Z~o ~. I'" " f.. 4,~ '" () g. II I '-tIS- ~Oz.

I t~D I z q~ ~ S-<:J J; JQ /) h 4R' ~,/) ., I ~/. I l.I, <,- Z60
'/:t5 . ~. c,'f? /_ S-c.) t:. • 1 q CJ .f., l; t" cia 7 ~z 1'-1.7 2.()c)

10.,0 12 ,ct? Z"'-O t.. Z, o (;;4~ ('),(;; '7 ~h 1L-i,C, 7.{li·)

J I I.( ~. /7 ,q~ )..s- </ t:. 7 ( /) t:.u<,- /?/() 7 (',.;' I '-' • "!I 2.tJC)

II ~O J 7.. q~ 2. S'c;. ~ ?7. /,,;,(..,45- 0,0 7~ z. Iii Cr 2nD
J \ <;"z.; /:1.. q <:i 2':;1:- ,t..,?_Z- (') ,t.. <1(.. h,t) '7, :l:w I/..I,e, 20i:>
i 7-fJ() jl...q~ lG'O "-I'ZI ().(;. .... 1.1 0,0 -r. I c:; /$/0 20D

,20.<; /2.GJ'1 AS" /""''j C ""'7 t'\, " 7, I~- Il..l. '9 7 L>D

1.2~O s,..~,,// r);C ~~ I,... .., ~ ",~.nC::: (') ",,' CJ z... _L'j/- I... ,.., IJ; c;.~ /"-"1 ///rr~,

CALCULATIONS

SIGNATURE(S): <-?",,~~ PAGE-L0F i



('n:) Tel" Tech NUS ,,, GROUNDWATER SAMPLE LOG SHEET

Page of

Project Site Name: NASJRB Willow Grove Sample ID No.: O:r£W(1/ 2.c>oQ£l4, I>
Project No.: 112G00845 Sample Location: o3rLAJCJI

Sampled By: v..; JLIv?
[] Domestic Well Data C.O.C. No.:
[Xl Monitoring Well Data Type of Sample:
[] Other Well Type: [X] Low Concentration
[] QA Sample Type: [] High Concentration

SAMPLING DATA:

Date: '-(lilt/&:; Color pH S.C. Temp. Turbidity DO ORP TBD

Time: ,02.S Visual Standard rnS/crn tlC :-.lTV rngIJ mV

Method: A d-?s"t,/U) w tI t: Ie-a r G,Sz, O.14:r /2.7 tJ·D 6.~tr 1.73
PURGE DATA:

Date: I'J/r+ Volume pH S.C. Temp. (C) Turbidity DO ORP TBD

Method: NI/l ~

Monitor Reading (ppm): !J/~ ~

Well Casing Diameter & Material ~
Type: 1U1'/f- '\

y\ \ /
Total Well Depth (TO): '!.J/~

V"" /-
Static Water Level (Wl): JU/'i /' I ~I'/

One Casing Volume(gaVL): IUltJ 11 t~~./ V

Start Purge (hrs): N/", Y" V
End Purge (hrs): /UI/l //

Total Purge Time (min): If}/1'1 ..,/
Total Vol. Purged (gaVL): IV/A ,./'
SAMPLE COLLECTION INFORMATION:

Analysis Preservative Container Requirements Collected

VOC HCL 40 ml VOA Vials L.

OBSERVATIONS I NOTES:

rt-r.:... e.-v': i' { S v"",dr'" ~I"fc..sle:.-, p,"c >~'vr~ .J .-; <::..;.;::.;/ : 'f rh v

'1 iP u:.. c ()af'S'C- .J.~ /' I 1/1 5?1/-1 t?r? , r/.,G.- iA./urc F eI,SC h~r.?c..s

.J-v f-he...- v ,.,,,-, P A--'T & d +-;i b (.,.J!-V;,

Circle if Applicable: Signature(s):

MS/MSD Duplicate 10 No.:

~
TBD: To Be De ermined

J



GROUNDWATER SAMPLE LOG SHEET["A:) T_ Tooh NUS, I~
PageLof L

Project Site Name: /VAJ $(5 ~I/J!It-IV Cr&1~ 4tTt== 3 Sample 10 No.: 03 t11 "'Vc:;.; 1.£
Project No.: //2.0:02014 Sample Location: 0 }:¥;28 <' so:

Sampled By: IJ . ;

oDomestic Well Data C.O.C. No.:
~onjtOringWell Data Type of Sample:

Other Well Type: ...tJ:J.ow Concentration
oQA Sample Type: D High Concentration

SAMPLING DATA:

Date: Z / I 7 / / 0 Color pH S.C. Temp. Turbidity DO ~ Oltlet

Time: jq' ::J...r- (Visual) (S.U.) (rnSlcm) (DC) (NTU) (mg/l) (%) o Ii2.. JO
Method: dJ1~ e-/t:i7l/L ~ ,'-II o Nj,V' // la,Y /, J7.-J .8..11 --- /9/
PURGE DATA:

Date: 2./17//0 Volume pH S.C. Temp. Turbidity DO SalinItY o~

Method: j? 14 n-1 / .J (>{ .~ 9,~q In, ~'}...Jl 1/.32 .~ R,?L -- 1 Lj I
Monitor Reading (ppm): 0 I,D "7,(£ rO, J2.Lf /It :SC 7.C1(; ~, 2..-1 ---" j SZ-
Well Casing Diameter & Material I. C- t., 't 3 Ie', liO 11.7'-1 4 1 ,j( g', ?_,y - i g S"
Type: ;1 i/ L~ ;z.. / I .;2. I i) ,{; I ~,.J t'.]clJ I I, 7.f ;J.. ~ J.J- .<i?, zet ------- /1/
Total Well Depth (TO): :I3, .1 £.I .2./ J- Ic.[z.- v JO:< JI 7% e, Cj'2. $i, JO / '12-
Static Water Level (WL): '1. c; ..r ? 0 ,;, 'f / d K 2.'lJ? /I (,J/ /),-JO Y,] I .------ /9/
One Casing VoIume(gaIlL):.3 .~

Start Purge (hrs): I} ~ '7
End Purge (hrs): /'13 J-
Total Purge Time (min): /;~

Total Vol. Purged (gaVL): 12..
SAMPLE COLLECTION INFORMAl1ON:

Analysis Preservattve Container Requirements Collected

rc:../ t/Oc /-! c/ ~/.JA'H/ C/A.d'C' i.~q

OB8ERVA~/NOTE&

Col/ez:J7ftJ c/Uc?Ufh J'~j:7/6r m 111J'/~J/)

Circle If~rcable: Signature(s):

:MSf:~
Duplicate 10 No.:

f/~~/



GROUNDWATER SAMPLE LOG SHEET['11:] To•• Toch NUS, '00
age 0

Project Site Name: ,VftS.;ffl.JS 11«/1,;Iv Ct1CV? J/ff ~ Sample 10 No.: d -) ~n t!//, '/ I!}./ f< ff-
Project No.: JI.2..&-t/ LDj 'z'

:>

Sample Location: 0-;: m '-1/u q f!J. '1'\ IT
Sampled By: ySr

[] Domestic Well Data C.O.C. No.:
.Jt:.M0nitoring Well Data Type of Sample:
[] Other Well Type: )fr Low Concentration
[] QA Sample Type: o High Concentration

SAMPUNG DATA:

Date: ....'./, 7///;) Color pH S.C. Temp. Turbidity DO Salinity QUw--..

Time: I L t.,°-yd (Visual) (S.U.) (mS/em) (0C) (NTU) (mgll) ("!o) c'RP
Method: {~Jt!./f12.. C! (0'" /Jil (, ;L () 11~ J/77 J- rz.J II /, LI ~----
PURGE DATA: I
Date: ~/t 7//0 Volume pH S.C. Temp. TUrbidity DO Salinity ~~

Method: /)t-/ /11 r:J J S~7J'- t:', I 7~ /~< IV 2 ,,)s'- f 3. /~ ---- ? 1 (;'"- jF

Monitor Reading (~): 0 .3 4 /2 [AV37 ~/-J ';z....S7) 1/. ~(/

------- ;; '7 r-

Well Casing Diameter & Material

Type: .2.. II ~rC_

Irotal Well Depth (TO): / J...yL)
Stalic Waler level (Wl): / (). xf

OneC~~VoUme(~):OI~

Start Purge (hrs): 14/0
End Purge (hrs): j~",:./D

Total Purge Time (min): .J {)
trotal Vol. Purged (galll): /.-':'-"',~
SAMPLE COUEC11OH INFORllAllON:

Analysll Prelervattve Container Requirements Collec:ted
1/ '') /~ 1-1-/ I w'/) .:.v.-/ //fir r V"..... ce'

v './

OBSERVATIONS I NOTES:

I #'!> 'wrr/C/t:7V;- v';·(.tlli/G ~)2. d~>f./7/A/i/~'«.fIf J.t 10///£;;: , jJtI Hf/,~-;a ()7
AI/cnve-b Tl> I(b~6?C-% jk-tJU/ /~e 77$V7U'?~~

Circle If AppIIc:able: Signature(s):

MS/MSD Duplicate 10 No.:

9/~/)i,.jJJ



APPENDIX D 
 

TEST PIT DOCUMENTS  



Page_of_

03/po>
I.{-]O-OC

'.
MATERIAL DESCRIPTION PIO/FIO READINf

-.
Lithology U E

EDepth c.
Change SoillWaste Characteristics s Remarks S: c.

(Ft.)
(Oepth/Ft.) (lithology, density, color, etc.) C B S:... N

S ::I m
0
(/)

Dk lSfLN S.:r:L-TY' .rl\-NP TCP5"v:r.:L SM Mt~>T.HC CP<:l~ 0 0
I CL,!V'veJ IVCj$~ A>h~"(v<.."tP me-t-a.1 J, P€ .. () ()

u.lAA s"J IA beH I(?s Ct .-v"dtd. ...... f+-../ 0 0
;< 1>}45+-('<.- vte .... s,IJ q>p~cJr bv-rck 0 D

c e.....et ..... ; r (" ~ '., c.~ {j' I ?";-{H.... eleLf..,',- 0 0

"3 J.v\o+c, ... veh'c.le hee-J./", ... p Ci "de... blDCIs 0 ()

,+,1-<> k<-lllv' cv-D," ,,/ 1ft 5·.~cnl $Mct(/ 0 0

4 I~ V"''''Jr:~v",,€v- il' .... P" ..o.v'/ +avlv>dr (";rv shtJ 0 {\

P ."+..J S">-qc,J d.. .rM. Cll!vtCr4/ S~ot' 'v>f'ls+e 0 0,
S- o 0

0 0
6 \ 0 0

¥ I D 0
7 Ji·./\ 0 0

0 0
? i 0 0

q \ 0 0
10 \If W 'J/

TEST PIT CROSS SECTION AND / OR PLAN VIEW lo<~k,·",.J Nw
J.f~SVIf

0' r--- ;

~
B....ewh >c<",Jy >,' (f \

\

/:'''~1 ____ .-
If' , \ /- - - ( hC1VV-eci.- - - u.'o w ,.- -

~ Ni So, Ilc"d~v~
,

iDeb ... ; s s",,,,d.'f

"\ T ....qs!. \' Cl ~.1 I,i Silt-
~i }+., 5G.,J "

\\, ." s~ H"f "'- 5; 1-f'1 //
<:l ..J SC,hJ Ji-a .. e :>a",cl Sa .. eI,--

)ri"", es ---- -,,~..
/

10
1 '~

.f' -{I.::-
,.-"'-:-.....

it -; " ..,-- (l::: {l - (I H:::il-if il~ jI'::' ((..::: rl- tr·~ it.:: tI-=-il-U ,,- II: jle II: 11-

~
~.;ll

'f I I
"-0' ~I' 7/ 0'

r:ftJ TEST PIT LOG
~ Tetra Tech NUS, Inc.

PROJECT NAME: NAS JRB Willow Grove TEST PIT NUMBER:
PROJECT NUMBER: 2192 DATE:
LOCATION' "7'S~it-e-"'3:-----------GEOLOGIST'

REMARKS: !>c ' 10 ,1 . • ::?,,. I w-;

PHOTO LOG:



Page_of_

~

MATERIAL DESCRIPTION PID/FID READINc

-.
Lithology U E EDepth Q.

Change SoillWaste Characteristics S Remarks 8 Q.

(Ft.) CD oS:(Depth/Ft.) (lithology, density, color, etc.) C Q
N..

S g IX!
(/)

S":n.TY 5/rt(f> TF-A c~ a.AY , ,....orST >foI\ 0 0

I M ; $( e I!c..,i'ol/~ Tf2.A>1I (IfOllrreJ JeL..;S ",,,j () 0

C\ sh Wli~fc1 ",,;'t~ >i it..,. ,,,,,,,j . ..rcv-,,~ 0 ()

::< ~ {of.... I r' vV; ~ eel f! ....~I-..,. d..-v ..... W1~ (-fler I! Jfi ..hf-5.{~~t Iso 0
:rc+ tl-\ q(' .. ( w.~"'; ?c Ic1 alass ['.--c.q""d... t-- belt:'''',;n "n--q!l 0 ()

~ r! '",,, + t..... Pc ,-""''' +avi'hQC f.itt.el ,....oo{-{.; .. ,,\
;lv/" ....... ' 17r >";.'

0 0• '" • V\ • I'''' I 11 II t

<;"e<</ Ua·,.,ff CJ.a·~ ci",der 1I t:<.ks .
of p'"<,,,,v,,,l~ s-.;,)

0 ()"'" v\~,J,Il'

4 Herl pc;;f" be HIls T~v:S w,·"t >1iOt.{"""? c ... i;~';4; 0 (J

C,' i'P <..J-ut c«J,re p'0',.:1>'"1 Cl15«' .... <-'I
6 ()<fh Te-l- e~'T:" e

> I
w,,",,,; (., ld.

0 0,
I 0 0

b 0 0

0 0

"7 0 0
i 0 0

'2 \j'/ I 0 D,

"3.> ~ /") 0
it::: (\=11- Fe; {Z. .rA-f-tPS',o t-l€ 1?,e:t:>!'-c<:t.-

TEST PIT CROSS SECTION AND / OR PLAN VIEW l 00 k~":t E"-

N r I {",-t.e r 5
C\ fPV' ~iw,,:,-{ - 0

() I _. or .So ; l V" i ~... 1..; j'h f1="P

v-ea.J""':J

,2.' ---.
Jtl MISe. Tv<:,sk ,Ch<lvvedddrj.>

-,...r~
a h . I

J II y\ 5.' I f"j( S'CI",c:I

(;'
./

"

./

$; /fy 5c,,,cI
I

1 5 -.
;1 ~ i I -" ~ (t - if - if ::; 11'= If::: U'= (f':: 1\=11::: it t:- If - ; (-- ,(!:: i,:- u; i l ==- if =-.

l- / 1 j

~n' 3'll'1 ., i
0

r=BJ TEST PIT LOG
~ Tetra Tech NUS, Inc.

PROJECT NAME: NAS JRB Willow Grove TEST PIT NUMBER: Q 3Tf' 0 r;
PROJECT NUMBER: 2192 DATE:;;Wol:
LOCATION' ..:,;S;,.,;,it,.;:;-e;;;;.3:-----------GEOLOGIST· 'P ""'hef\ e...

REMARKS:

PHOTO LOG:



Page_of_

,

MATERIAL DESCRIPTION PID/FID READINI

Lithology U E
EDepth CL'

Change SoillWaste Characteristics S Remarks .e: CL
(Ft.) G) .S:(Depth/Ft.) (lithology, density, color, etc.) C ·u·

~ '.N
::J .mS 0

(/)

~lN clAy;;'! .s:n.:' ,0 5AN9Y s:n./ ML- Mo~>-r 0 b

I :701"\£ fl-A- N' ~O"I S I /'iii bJOV'~ 0 0

+ () 0-----
2 BIZN C {. AY£ i >)::£'1 . -rtz.. h 5 t'M-~ 5' A- 1'11> 0 0

0 0
3 0 n

0 0

tf \V \/ 0 D--- -
(;F-,W - B~N S.:r:"£.TY SPrNb """,1 Rock J='!<M-i >'#'1 () 0

S- ~ '\Ii 0 0
it:::::iI-f(

is¥- N- r,. fLAY F="G It S ff-NDfT0r-ft:'" RE P~oc.k

..

TEST PIT CROSS SECTION AND / OR PLAN VIEW l- 0 c k.'".:; Hw-
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1.0  Introduction 
 
This report presents the findings of a geophysical investigation that was completed at 
the Naval Air Station Joint Reserve Base (NAS JRB) in Willow Grove, Pennsylvania. 
Currently, the Navy is conducting remedial investigations (RI) at two Installation 
Restoration (IR) program sites at the base, and further non-intrusive subsurface 
information is required to add to the site databases. The two sites include the Ninth 
Street Landfill (NSL) site and the Site Screening Area 12 (SSA12) site, which is 
comprised of two adjacent survey areas. The Ninth Street Landfill area is approximately 
800 feet long by 500 feet wide (9.2 acres), and the terrain is gently-dipping to the west-
northwest. There are several gullies, hummocks, and a shallow drainage swale that runs 
through the southwestern part of the site. There is a large playing field, picnic area, and 
wooded/vegetated section that are found at this location. This area was known to have 
received miscellaneous waste materials in the past, and recent trenching activities (May 
2007) have confirmed this fact. 
 
The SSA12 site includes two adjacent areas that are separated by a chain-link fence near 
the airfield. AGS has designated these areas as the SSA12 (Southwest) and the SSA12 
(Northeast) for this report. The southwest area is approximately 800 feet long by 750 
feet wide (13.8 acres), and the northeast area is 600 feet long by 200 feet wide (2.8 acres). 
Historic information has indicated that this area served as a waste disposal site, as well. 
AGS conducted this investigation during the period of April 7 through 11, 2008.   
 
2.0  Objectives 
 
The primary objective of the survey was to investigate the results of past landfill 
activities that may have altered the terrain in the survey areas. The specific purpose of 
the survey was to locate potential buried waste materials and to delineate the lateral 
extent of these materials. Some physical evidence of waste dumping is present in the 
form of suspicious mounds, linear depressions, and debris at the ground surface. In 
addition, areas of historical landfill activity are documented that required further 
investigation using geophysical methods. It is our understanding that some of the 
anomalies detected in our survey may be investigated at a later time with excavations 
or test pits. 
 
3.0  Geophysical Investigation 
 
3.1  Methodology 
 
The electromagnetic conductivity (EM) method was chosen as the primary technique 
for meeting the project objectives.  AGS anticipated that a strong or measurable 
electrical contrast would exist between native soils and areas containing buried metallic 
and non-metallic waste materials, buried 55-gallon storage drums, buried utilities, and 
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areas where subsurface conditions have been altered through the years.  
 
The electromagnetic (EM) method uses the principle of electromagnetic induction to 
measure the variability of electrical conductivity of subsurface materials.  Significant 
contrasts in the electrical properties between non-indigenous materials and 
surrounding soil enable accurate delineation of fill, buried materials, and air spaces.  
The large EM response to metal and waste materials makes this technique particularly 
well suited to identifying buried metal objects such as USTs, buried drums, pipelines, 
reinforced building foundations, or other metal components of buried structures, as 
well as wastes that possess a different electrical character than the surrounding soils.  It 
is, however, equally sensitive to metal objects on the ground surface, and it is important 
to take careful field notes that indicate the position of surface metal to avoid mis-
interpretation. 
 
The EM-31 ground conductivity meter by Geonics was used to measure the presence of 
buried metal objects such as USTs, and to determine the electrical conductivity of the 
underlying soils.  The EM-31 is a one-man, portable system that induces a sinusoidal, 
9.8 kilohertz (kHz) signal into the ground.  The transmitted signal induces eddy 
currents into the subsurface materials, which, in turn, generate a secondary magnetic 
field that is measured by the receiver coil.  Two measurements are recorded at each 
station point; the in-phase response, which is measured in parts per thousand (ppt), and 
the quadrature response, which is measured in milliSeimens per meter (mS/m).  For the 
interpretation of high-conductivity targets such as USTs, the in-phase response is more 
discriminative, although both modes are affected.  Lower contrast targets such as clay 
layers, contaminant plumes, and waste disposal areas are better indicated with the 
quadrature response.  The EM data can be viewed in contour or profile format, or the 
data can be acquired in a scan mode.  AGS used a Trimble ProXRS Global Positioning 
System (GPS) concurrently with the EM31 survey. 

3.2  Data Acquisition and Analysis
 
AGS completed a site walkover with Tetra Tech personnel prior to the initiation of the 
geophysical survey.  The survey boundaries were shown to AGS field personnel, 
specific objectives of the investigation were re-iterated, and the schedule for completion 
of the work was discussed.   
 
The field procedure for the EM survey involved (1) equipment setup, (2) before survey 
calibration and equipment checkout, (3) test run completion, and (4) production profile 
recording, where required.  The EM data were collected at one second intervals along 
traverses spaced from 5-10 feet apart, depending on site conditions.  The time interval 
corresponded to data stations spaced approximately every 2.5 feet along each traverse.  
The EM instrument was coupled with a Trimble Pro-XR global position system (GPS) 
such that each EM data point was assigned a corresponding GPS coordinate.  This 
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equipment arrangement provided an accurate indication of existing subsurface 
conditions.  The data were downloaded to a field computer and processed to provide 
preliminary EM quadrature and in-phase contour maps to assess data quality and to 
perform preliminary interpretations. 
 
4.0  Survey Results and Interpretation 
 
The geophysical survey results are presented on Figures 1 through 3 of this report.  
Figure 1 is an EM in-phase map of the NSL area, Figure 2 is an EM in-phase map of the 
SSA12 (Southwest) area, and Figure 3 is an in-phase map of the SSA12 (Northeast) area. 
AGS has annotated the significant anomalies on the maps, and have overlain the 
locations of various site features on the maps, in order to provide points of reference for 
future activities. AGS collected GPS data over the site features following our EM 
survey. A discussion of the buried anomalies and targets detected in this investigation 
is included in the following sections. 
 
4.1  Ninth Street Landfill 

 
Figure 1 shows the EM in-phase responses from the NSL area. AGS detected three large 
areas that indicated the presence of possible buried waste materials. These areas have 
been labeled in red as "A", "B", and "C" on the map, and the approximate extent of each 
area has been outlined with a red dotted line. Area "A" is located in the southwestern 
part of the survey area and its dimensions are approximately 400' long by 50' wide. It is 
a linear feature that runs from the northwest to the southeast, and possesses very strong 
EM signatures. The anomalous responses are both positive and negative, which is a 
function of the composition of the buried materials, amount and position of the buried 
materials, and the combined affects of the buried materials. The southeastern part of 
Area “A” does not possess the strong EM responses observed in the remaining sections 
of the anomaly, which suggests that the amount of buried metal is less here.  
 
In the field, AGS noted the presence of a linear surface depression, which is coincident 
with Area “A”, where exposed metal debris was observed. The depression is 
approximately 110 feet long by 25 feet wide. A portion of this EM anomaly is due to the 
exposed metal debris in the surface depression, and the remaining part of the EM 
anomaly is due to buried metal objects, presumably within flat, re-graded areas that 
extend beyond the limits of the surface depression to the northwest and southeast. 
Based on the EM responses, surface topography, and observed debris, it is apparent that 
a man-made trench was constructed in the past, and debris was dumped into the trench 
at a later time.  
 
Area "B" is an irregularly-shaped part of the survey area that is located to the northeast 
of Area “A”. This anomaly is approximately 200 feet long by 160 feet wide, and is 
located in an open, accessible landscape. Anomalies in Area “B” exhibit moderately-
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strong, discontinuous EM responses that are evenly dispersed throughout the area 
limits. The character of these anomalies is very different from that of Area “A”, in that 
the responses are more subdued and of lower magnitude. Although the data indicates 
that dumping has probably occurred here, it appears that a lower amount of metal 
debris is present. AGS believes that the dominant wastes in Area “B” are more non-
metallic in nature, and that they are spread out more thinly over its extent. The 
boundaries of this anomaly are well-defined on the EM contour map.  
 
Area "C" is located to the southeast of area "B", next to the open grass field and exercise 
stations. It is approximately 140' long by 50' wide, and runs parallel to the access road. 
Some surface debris was observed within area "C", as shown on the map, however, it 
appears that an additional, significant amount of buried debris is also present beyond 
the surface materials. The EM responses are very strong here, which suggests that 
buried metal is present.  
 
AGS detected two discrete, unknown anomalies in the northern part of the survey area. 
Unknown anomaly 1 is located between the volleyball court and the playground. It 
strongly suggests the presence of buried metal, as indicated by the high-magnitude EM 
responses. A second discrete, unknown anomaly, Anomaly 2, was found in a sparsely-
wooded area to the southwest of the volleyball court. It exhibits moderately-strong EM 
values and covers an area of approximately 20' by 20'. Again, it appears that some 
buried metal is present at this location. AGS found two 55-gallon drum carcasses near 
the northern extent of area "A". Their locations are shown as a magenta "x" on the map. 
 
Numerous man-made items at the ground surface caused anomalous EM responses. 
These included the sheds, playground, picnic tables, bike rack, discarded wire rope, and 
other miscellaneous objects. 
 
4.2    Site Screening Area 12 (Southwest) 
 
Figure 2 shows the EM in-phase responses from the SSA12 (Southwest) area. AGS 
detected four large areas that indicated the presence of buried waste materials. These 
areas have been labeled in red as "A", "B", "C", and "D" on the map, and the 
approximate extent of each area has been outlined with a red dotted line.  Area "A" is 
located in the northwestern part of the survey area and its dimensions are 
approximately 80' long by 60' wide. It is an irregularly-shaped feature that possesses 
very strong EM signatures (both positive and negative). A portion of this anomaly is 
due to exposed metal debris, and the remainder is due to buried metal objects.  
 
Area "B" is the most significant anomalous area observed on the map. It is an 
irregularly-shaped anomaly that exhibits strong deviations from the background values 
of approximately -0.5 to 0 ppt. It is approximately 250' long by 80' wide, and is oriented 
in a southwest-to-northeast manner. This area exhibits moderately-strong, 
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discontinuous EM responses, which suggests the presence of miscellaneous debris or 
waste materials. It appears that the area contains both metallic and non-metallic debris. 
The boundaries of area "B" are very well-defined.  
 
Area "C" is located to the southeast of area "B", next to a large area of dense vegetation. 
It covers an area that is approximately 85' long by 50' wide, and exhibits very strong, 
negative in-phase values, which indicate buried metal sources. Some surface debris was 
observed within area "C", however, it appears that an additional, significant amount of 
buried debris is also present.  
 
Area "D" is a smaller anomalous area to the north of areas "A" and "B". It is 
approximately 40' long by 20' wide, but strong EM responses are present that indicates 
the presence of metallic debris. It is between two densely-vegetated areas. 
 
AGS detected six, strong, linear anomalies in the southern part of the survey area. 
Linear anomalies 1 through 4 are located near the southern boundary and are roughly 
parallel to one another. They are oriented in a southeast-to-northwest manner. Based on 
the EM signal strength, position, and orientation, it appears the anomalies may be 
related or have a similar nature and purpose. The EM responses suggest that these 
features are former buried trenches with possible piping. Linear anomalies 5 and 6 run 
roughly perpendicular to anomalies 1 through 4. Both are approximately 250' long, and 
appear to be related to anomalies 1 through 4. AGS believes these anomalies are due to 
trenches, as well. Anomaly 5 is somewhat wider than anomaly 6.  
 
AGS detected numerous, discrete, man-made items that were both buried, and located 
at the ground surface. They appear as small, closed-contours on the EM map. They 
represent a minor amount of metal debris. 
 
4.3    Site Screening Area 12 (Northeast) 
 
AGS detected a single, large area in the eastern part of the survey area that indicated the 
presence of buried waste materials. The area has been labeled in red as "A" on the map, 
and the approximate extent of the area has been outlined with a red dotted line.  Area 
"A" is located in the southeastern corner of the survey area and its dimensions are 
approximately 140' long by 75' wide. Anomaly "A" may extend to the northeast, 
southwest, and southeast of our survey area, because these boundaries are not apparent 
or well-defined on the map. Very strong EM values are present that indicates the 
presence of buried metal. The boundary between background materials and the metals 
is well-defined. AGS did not observe any metal objects at the ground surface here. 
 
AGS detected a pipeline that extends from the transformer to the west. It exhibits a 
notable, linear EM response that runs across the map. It runs below an existing debris 
pile toward the access road. 
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AGS detected several small, discrete, anomalies that are probably due to the presence of 
minor, miscellaneous debris. They appear as small, closed-contours on the EM map.  
 
5.0  Data Quality 
 
The EM conductivity data was of very good quality.  The geophysical responses 
provided a significant amount of subsurface information and the range of values 
observed was consistent with that anticipated from the known and assumed subsurface 
conditions at the site.   
 
6.0  Limitations 
 
In general, there are limitations unique to the EM geophysical method employed for 
this investigation.  These limitations include maximum depths of investigation for the 
EM method.  Also, the method relies on a significant contrast in physical properties 
between the background soils and the object or feature of interest in order to detect it.  
The instrument also responds differently to above or below ground cultural features 
such as utilities, fences, and debris.  These features may cause interference, which can 
limit the effective detection of other objects/features in the immediate vicinity. 
 
7.0  Standard Care and Warranty 
 
The scope of AGS’ services for this project consisted of using geophysical techniques to 
characterize the shallow subsurface.  The accuracy of our findings is subject to specific 
site conditions and limitations inherent to the techniques used.  We performed our 
services in a manner consistent with the standard of care ordinarily exercised by 
members of the profession currently employing similar techniques.  No warranty, with 
respect to the performance of services or products delivered under this agreement, 
expressed or implied, is made by AGS. 
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(1) An EM31 electromagnetic instrument and a Trimble ProXRS global
     positioning system (GPS) were used for the survey. Data from these 
     instruments were combined to generate the contour map.The in-phase
     response is sensitive to the presence of buried metal objects. The 
     instrument can penetrate to a depth of approximately 15 feet 
     bgs. The contour interval for this figure is  0.5 ppt.  
(2) AGS detected three large areas that indicated the presence of buried
     waste materials. These areas have been labeled in red as "A", "B", and
     "C" on the map, and the approximate extent of each area has been 
     outlined with a red dotted line.  Area "A" is located in the southwestern 
     part of the survey area and its dimensions are approximately 400' long 
     by 50' wide. It is a linear feature that runs from the northwest to the 
     southeast, and possesses very strong EM signatures (both positive 
     and negative). A portion of this anomaly is due to exposed metal debris 
     within a surface depression, and the remainder is due to buried metal 
     objects within the flat, re-graded portions of the same trench. Based on 
     the EM responses, surface topography, and observed debris, it is 
     apparent that a man-made trench was constructed in the past, and 
     debris was dumped into the trench at a later time. Area "A" is very well 
     defined on the map. Area "B" is an irregularly-shaped part of the survey 
     area that exhibits moderately-strong, discontinuous EM responses. It is 
     located in an open area to the northeast of are "A". The data indicates 
     that dumping has occurred here, but it does not possess the same 
     amount of metal debris as area "A". Although the data is not as strong 
     as area "A", the boundaries of area "B" are also very well-defined. 
     Area "B" is approximately 200' long by 160' wide. Area "C" is located to 
     the southeast of area "B", next to the open grass field and excercise 
     stations. It is approximately 140' long by 50' wide, and runs parallel to the 
     access road. Some surface debris was observed within area "C", as 
     shown on the map, however, it appears that an additional, significant 
     amount of buried debris is also present. The EM responses are very 
     strong here.
(3) AGS detected two discrete, unknown anomalies in the northern part of the
     survey area. Unknown anomaly 1 is located between the volleyball court
     and the playground. It strongly suggests the presence of buried metal, as 
     indicated by the high-magnitude EM responses. A second discrete, unknown
     anomaly, Anomaly 2, was found in a sparsely-wooded area to the 
     southwest of the volleyball court. It exhibits moderately-strong EM values
     and covers an area of approximately 20' by 20'. Again, it appears that 
     some buried metal is present at this location.
(4) AGS found two 55-gallon drum carcasses near the northern extent of 
     area "A". Their locations are shown as a magenta "x" on the map.
(5) Numerous man-made items at the ground surface caused anomalous EM
     responses. These included the sheds, playground, picnic tables, bike
     rack, discarded wire rope, and other miscellaneous objects.
(6) The depth of investigation for the EM unit was approximately 15 feet bgs.  
(7) The Pennsylvania State Plane coordinate system was used for this map. 
     System: U.S. State Plane 1983
     Zone: Pennsylvania South 3702
     Datum: NAD 1983 (Conus)
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(1) An EM31 electromagnetic instrument and a Trimble ProXRS global
     positioning system (GPS) were used for the survey. Data from these 
     instruments were combined to generate the contour map.The in-phase
     response is sensitive to the presence of buried metal objects. The 
     instrument can penetrate to a depth of approximately 15 feet 
     bgs. The contour interval for this figure is  0.5 ppt.  
(2) AGS detected four large areas that indicated the presence of buried
     waste materials. These areas have been labeled in red as "A", "B", "C",
     and "D" on the map, and the approximate extent of each area has been 
     outlined with a red dotted line.  Area "A" is located in the northwestern 
     part of the survey area and its dimensions are approximately 80' long 
     by 60' wide. It is an irregularly-shaped feature that possesses very strong 
     EM signatures (both positive and negative). A portion of this anomaly is 
     due to exposed metal debris, and the remainder is due to buried metal 
     objects. Area "B" is the most significant anomalous area observed on 
     the map. It is an irregularly-shaped anomaly that exhibits strong deviations
     from the background values of approximately -0.5 to 0 ppt. It is approximately
     250' long by 80' wide, and is oriented in a southwest-to-northeast manner.
     This area exibits moderately-strong, discontinuous EM responses, which
     suggests the presence of miscellaneous debris or waste materials. The 
     boundaries of area "B" are very well-defined. Area "C" is located to 
     the southeast of area "B". It is approximately 85' long by 50' wide, and 
     exhibits very strong, negative in-phase values, which indicate metal sources.
     Some surface debris was observed within area "C", however, it appears 
     that an additional, significant amount of buried debris is also present. The 
     EM responses are very strong here. Area "D" is a smaller anomalous area
     to the north of areas "A" and "B". It is approximately 40' long by 20' wide,
     but strong EM responses are present that indicates the presence of metallic
     debris.
(3) AGS detected six, strong, linear anomalies in the southern part of the survey
     area. Linear anomalies 1 through 4 are located near the southern boundary
     and are roughly parallel to one another. They are oriented in a southeast-
     to-northwest manner. Based on the EM signal strength, position, and 
     orientation, it appears the anomalies may be related or have a similar 
     nature and purpose. The EM responses suggest that these features 
     are former buried trenches with possible piping. Linear anomalies 5 and 6
     run roughly perpendicular to anomalies 1 through 4. Both are approximately
     250' long, and appear to be related to anomalies 1 through 4. AGS believes 
     these anomalies are due to trenches, as well. Anomaly 5 is somewhat wider
     than anomaly 6. 
(4) AGS detected numerous, discrete, man-made items that were both buried,
     and located at the ground surface. They appear as small, closed-contours
     on the EM map. They represent a minor amount of metal debris.
(5) The depth of investigation for the EM unit was approximately 15 feet bgs.  
(6) The Pennsylvania State Plane coordinate system was used for this map. 
     System: U.S. State Plane 1983
     Zone: Pennsylvania South 3702
     Datum: NAD 1983 (Conus)
     US Survey Feet
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Notes
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(1) An EM31 electromagnetic instrument and a Trimble ProXRS global
     positioning system (GPS) were used for the survey. Data from these 
     instruments were combined to generate the contour map.The in-phase
     response is sensitive to the presence of buried metal objects. The 
     instrument can penetrate to a depth of approximately 15 feet 
     bgs. The contour interval for this figure is  0.5 ppt.  
(2) AGS detected a single, large area that indicated the presence of buried
     waste materials. The area has been labeled in red as "A" on the map, 
     and the approximate extent of the area has been outlined with a red 
     dotted line.  Area "A" is located in the southeastern corner of the survey 
     area and its dimensions are approximately 140' long by 75' wide. Anomaly "A"
     may extend to the northeast, southwest, and southeast of our survey area,
     because these boundaries are not apparent on the map. Very strong EM
     values are present that indicates the presence of buried metal. The 
     boundary between background materials and the metals is well-defined.
     AGS did not observe any metal objects at the ground surface here.
(3) AGS detected a pipeline that extends from the transformer to the 
     west. It exhibits a notable, linear EM response that runs across the map.
(4) AGS detected several small, discrete, anomalies that are probably due to
     the presence of minor, miscellaneous debris. They appear as small, 
     closed-contours on the EM map. 
(5) The depth of investigation for the EM unit was approximately 15 feet bgs.  
(6) The Pennsylvania State Plane coordinate system was used for this map. 
     System: U.S. State Plane 1983
     Zone: Pennsylvania South 3702
     Datum: NAD 1983 (Conus)
     US Survey Feet
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APPENDIX F 
 

TEST PIT PHOTOGRAPHS  



 
 
Photo TP05-1.  View of test pit location, looking NW. 
 
 

 
 
Photo TP05-02.  Excavated debris. 
 



 

 
 
Photo TP05-03.  Excavator bucket containing soil/debris. 
 
 

 
 
Photo TP05-04.  View of northwest wall of test pit, showing buried debris. 



 

 
 
Photo TP05-05.  Sample 03TP05-0506-01. 
 
 

 
 
Photo TP05-06.  Northwest wall of test pit showing charred debris. 



 
 
Photo TP05-07.  Excavated debris. 
 

 
 
Photo TP05-08.  Excavated debris. 



                     
 
                   Photo TP05-09.  View of test pit, looking NE. 
 
 

 
 
Photo TP05-10.  Excavated debris. 



 
 
Photo TP05-11.  Excavated crushed drums. 
 

                      
 
                    Photo TP05-12.  View of test pit, looking NE. 
 



 
 
Photo TP05-13.  SE wall of test pit.  Piece of temporary tarmac in foreground. 
 
 

 
 
Photo TP05-14.  View of completed excavation, looking NE. 
 



 
 
Photo TP05-15.  Sample 03TP05-0910-02. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Photo TP06-01.  Excavated debris from southern half of test pit, looking 
southeast. 
 

 
 
Photo TP06-02.  Excavated soil/debris from southern half of test pit. 
 



 
 
Photo TP06-03.  Sample location 03TP06-0304-01, area of elevated PID 
readings. 
 

 
 
Photo TP06-04.  Excavated soil/debris, looking south. 
 



 
 
Photo TP06-05.  Sample 03TP06-0708-02. 
 

 
 
Photo TP06-06.  Sample 03TP06-0809-03. 
 



 
 
Photo TP06-07.  Test pit wall. 
 

 
 
Photo TP06-08.  Test pit wall. 
 



 
 
Photo TP06-09.  Test pit wall. 
 

 
 
Photo TP06-10.  Sample 03TP06-0607-04. 
 



 
 
Photo TP06-11.  View of completed test pit, looking southeast. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Photo TP07-01.  View of test pit, looking northeast. 
 

 
 
Photo TP07-02.  Sample 03TP07-0304-01.   
 



 
 
Photo TP07-03.  View of test pit, looking southwest. 
 

 
 
Photo TP07-04.  Excavated soil pile. 
 



 
 
Photo TP07-05.  Sample 03TP07-0203-02. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Photo TP08-01.  View of excavation, looking northeast. 
 

 
 
Photo TP08-02.  Sample 03TP08-0405-01. 
 



 
 
Photo TP08-03.  View of excavation, looking northwest. 
 

 
 
Photo TP08-04.  Southwestern wall of excavation, looking west, showing buried 
debris. 
 



 
 
Photo TP08-05.  Southwestern wall of excavation, looking south, showing layer 
of charred debris.   
 

 
 
Photo TP08-06.  Close-up of southwestern wall of excavation, showing layer of 
charred debris. 
 



                     
 
                 Photo TP08-07.  View of excavation, looking southeast. 
 

 
 
Photo TP08-08.  Sample 03TP08-0304-02. 
 



 
 
Photo TP08-09.  View of excavation, looking south. 
 

 
 
Photo TP08-10.  Sample 03TP-08-0203-03. 
 
 



 

 
 
Photo TP09-01.  Start of excavation, looking southeast. 
 

 
 
Photo TP09-02.  View of eastern end of excavation. 



 

 
 
Photo TP09-03.  Excavated soil from eastern half of excavation.  
 

 
 
Photo TP09-04.  View of western half of excavation, looking west. 
 



  
 
Photo TP09-05.  North wall of western half of excavation. 
 
 

  
 
Photo TP09-06.  View of western half of excavation, looking northwest. 
 



 

 
 
Photo TP10-01.  Start of excavation, looking north. 
 
 

 
 
Photo TP10-02.  View of southwestern end of excavation, looking northeast. 



 

 
 
Photo TP10-03.  View of excavation, looking north. 
 
 

 
 
Photo TP10-04.  View of completed excavation, looking northeast. 



 

 
 
Photo TP11-01.  View of inside wall of excavation. 
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Photo TP11-02.  Sample 03TP11-0304-01. 



 
 

 
 
Photo TP11-03.  View of excavation, looking north. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Photo TP12-01.  View of inside wall of excavation, showing buried cable. 
 
 

 
 
Photo TP12-02.  View of completed excavation, looking northeast. 



 

 
 
Photo TP12-03.  View of excavated soil pile, looking north. 
 
 

 
 
Photo TP12-04.  View of excavated soil pile, looking west. 



 

 
 
Photo TP12-05.  Close-up view of excavated debris. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Photo TP13-01.  View of excavation, looking southeast. 
 

                     
 
             Photo TP13-02.  View of excavation, looking southeast. 



 
 

 
 
Photo TP13-03.  View of excavation, looking south. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Photo TP14-01.  Sample 03TP14-0203-01. 
 
 

 
 
Photo TP14-02.  View of excavated soil pile, looking south. 



 

                     
 
            Photo TP14-03.  View of excavation, looking northwest. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Photo TP15-01.  View of excavation, looking southwest. 
 
 

 
 
Photo TP15-02.  Sample 03TP15-0405-01. 
 



 
 
Photo TP15-03.  View of excavated soil pile. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
Photo TP16-01.  Sample 03TP16-0102-01. 
 
 

                     
 
            Photo TP16-02.  View of inside of excavation, looking south. 



 

 
 
Photo TP16-03.  View of excavation, looking south. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 
 
Photo TP17-01.  View of excavated soil pile. 
 
 

 
 
Photo TP17-02.  Sample 03TP17-0304-01. 



                     
 
             Photo TP17-03.  View of excavation, looking southwest. 
 
 

 
 
Photo TP17-04.  View of excavated soil pile. 



 
 

 
 
Photo TP18-01.  Start of excavation, looking southwest. 
 

 
 
Photo TP18-02.  Sample 03TP18-0203-01. 



 

 
 
Photo TP18-03.  View of “practice bomb”, uncovered during excavating. 
 
 

 
 
Photo TP18-04.  EOD personnel examining “practice bomb”. 



 
 

 
 
Photo TP18-05.  View of “practice bomb” after its removal from excavation. 
 
 
 



 
 
Photo TP19-01. View of test pit, looking SE. 
 
 

 
 
Photo TP19-02.  Excavated debris. 
 



 

 
 
Photo TP19-03.  View of test pit sidewall showing burnt debris. 
 
 

 
 
Photo TP20-01.  View of excavation in progress, looking NE. 



 
 
Photo TP20-02.  Excavated debris. 
 
 

 
 
Photo TP20-03.  View of test pit looking NE, showing steel cable. 
 



 
 
Photo TP20-04.  Excavated debris. 
 
 

 
 
Photo TP21a-01.  View of test pit, looking north. 



 
 
Photo TP21b-01.  View of test pit, looking northwest. 
 

 
 
Photo TP22-01.  View of completed excavation, looking northwest. 



 
 
Photo TP22-02.  Test pit sidewall, showing thin layer of trash. 
 

 
 
Photo TP23-01.  View of test pit, looking north. 
 



 
 
Photo TP23-02.  View of test pit sidewall. 
 
 

 
 
Photo TP24-01.  View start of excavation, looking east, showing top of buried 
waste.   



 

 
 
Photo TP24-02.  View of excavation in progress, looking southwest. 
 
 

 
 
Photo TP24-03.  Excavator bucket full of charred debris. 



 
 

 
 
Photo TP24-03.  Excavated soil/debris pile. 
 

 
 
Photo TP24-03.  View of completed test pit looking northeast. 



 
 
Photo TP24-03.  View of completed test pit looking northeast. 
 

 
 
Photo TP25-01.  View of test pit looking southwest. 



 

 
 
Photo TP25-02.  Sample 03TP25-0506-01 (soil with elevated PID readings). 
 

 
 
Photo TP25-03.  Sample 03TP25-0607-02. 
 



 
 
Photo TP25-04.  View of test pit, showing drum remnants in area of high PID 
readings. 
 

 
 
Photo TP25-05.  View of completed test pit, looking southwest. 



 
 
Photo TP26-01.  View of completed test pit, looking southwest. 
 

 
 
Photo TP26-02.  View of test pit sidewall. 



 

 
 
Photo TP26-03.  Excavated soil/debris. 
 

 
 
Photo TP27-01.  View of completed test pit, looking northwest. 
 



 
 
Photo TP27-02.  View of excavated debris, looking north. 
 

 
 
Photo TP27-03.  Test pit sidewall. 
 



 
 
Photo TP28-01.  View of start of excavation, looking north. 
 

 
 
Photo TP28-02.  View of completed excavation, looking north. 
 
 



 

 
 
Photo TP28-03.  View of test pit sidewall, looking south. 
 

 
 
Photo TP28-03.  Excavated debris. 
 



 

 
 
Photo TP29-01.  Excavated debris. 
 
 

 
 
Photo TP29-01.  View of completed test pit, looking northwest. 



 

 
 
Photo TP30-01.  View of test pit sidewall, looking northwest. 
 

 
 
Photo TP30-02.  Excavated debris.   
 



 
 
Photo TP30-03.  View of completed test pit, looking northeast. 
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u.s. GEOLOGICAL SURVEY
WATER RESOURCES DIVISION

840 Market Street
Lemoyne, Pennsylvania 17043-1586

September 12, 1997

Mr. James L. Colter
Department of the Navy
Northern Division
Naval Facilities Engineering Command
Environmental Restoration Branch
10 Industrial Highway, Mail Stop 82
Lester, Pennsylvania 19113

Dear Mr. Colter:

This draft report concerns work performed by Randall Conger as part of our hydrogeologic investigation at
the Willow Grove Naval Air Station (NAS) in Horsham Township, Montgomery County, Pennsylvania.
Enclosed are copies of the borehole geophysical logs, summaries of the heat-pulse-flowmeter measure
ments, and a diskette containing the digital log data.

Please review the manuscript for scientific and technical quality and overall adequacy. Please return
review comments to this office by October 10, 1997.

Please note that all information in this report is provisional and subject to revision. Therefore, it should not
be released for public information until Director's approval is obtained. A final version of this letter report
will be provided to you after approval.

If you have any questions about the interpretation of the geophysical logs, or need additional information
on geophysical logging or the logs run in these boreholes, please call me at 717-730-6947.

SinCereIY,~

Y~Y<-dv
Dennis Risser
Ground-Water Specialist

Enclosure

cc: Randall Conger
Ronald Sloto
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EVALUATION OF GEOPHYSICAL LOGS, PHASE I,

AT WILLOW GROVE NAVAL AIR STATION,

MONTGOMERY COUNTY, PENNSYLVANIA

by Randall W Conger

ABSTRACT

Between April 1997 and June 1997, the U. S. Navy contracted Brown and Root Environmental, Inc.,

to drill approximately 20 monitor wells at the Willow Grove Naval Air Station, Horsham Township,

Montgomery County, PeIUlSylvania. The purpose of the wells is to allow monitoring of water levels and

sampling of contaminants in the shallow, intermediate, and deep water-bearing zones. The sampling will

_________ deter~e the hQ!izolltal~ft\'~rtt~~J~is!rtl;>)'!~QIl--,~L~yg>nt_~~t~d_~pUJ:ld~at~1'1lljg!~_~gJ!()11l

known contaminant sources. Nine wells were drilled near the Fire Training Area (Site 5), five wells near

the 9th Street Landfill (Site 3), four wells at the Antenna Field Landfill (Site 2), and three wells near Privet

Road Compound (Site 1). Depths range from 73 to 167 feet below land surface.

The U. S. Geological Survey conducted borehole-geophysical and borehole-video logging for the

purpose of identifying water-bearing zones so that the ideal intervals could be screened in each monitor

well. Geophysical logs were run on a total of 21 wells. Video logs were run on 16 wells. A gamma log only

was run on existing intermediate depth well MG-1590 (05-MW-lD to provide information useful for

stratigraphic correlation.

Caliper and video logs were used to locate fractures, inflections on fluid-temperature and fluid

resistivity logs indicated possible water-bearing fractures, and flowmeter measurements verified these

locations. Single-point-resistance and natural-gamma logs provided information on stratigraphy. After

interpretation of geophysical logs, video logs, and drillers notes, all wells were screened such that water

level fluctuations could be monitored and discrete water samples collected from shallow and intermediate

water-bearing zones in each borehole.

9/2197 • Ihomelrpulreportslpa2621text.doc • kls 9



INTRODUCTION

The Willow Grove Naval Air Station (NAS) is located in Montgomery County, Pennsylvania, on the

U.S. Geological Survey (USGS) Ambler 7.S-minute topographic quadrangle map (fig. 1). In addition to its

primary use as a reserve Naval Air Station, this 1,OOD-acre facility supports U.S. Marine and U.S. Army

activities. The U.S. Air Force also has property holdings within the NAS boundary and shares common

facilities with the NAS. Four major contaminated sites within the NAS (fig. 2) were identified as part of a

Preliminary Assessment program (Halliburton NUS Environmental Corporation, 1993). A

hydrogeological investigation is being conducted as part of the U.S. Navy's Installation Restoration

Program to address ground-water contamination at these (and other) sites at the NAS. The U.S. Navy

requested that the USGS provide technical assistance to their hydrological investigation. Specifically, the

USGS was asked to conduct borehole-geophysical logging to identify water-bearing zones that could be

.----- monitoredby·properIyeompletedweHs;····-- .. _.-- -

FIGURE 1.-NEAR HERE.

FIGURE 2.-NEAR HERE.

Purpose and Scope

This report evaluates borehole-geophysical and borehole-video logs run by the USGS in 21

boreholes at the NAS from April 14, 1997, to June 5,1997 (table 1 and fig. 1). The purpose of this report is to

identify one or more water-bearing zones in each well on the basis of geophysical and video-log data.

Caliper, natural-gamma, single-point-resistance, fluid-resistivity, fluid-temperature, and borehole-flow

(heat-pulse-flowmeter) logs were run in 20 boreholes. Borehole-video logs were run in 16 boreholes.

Natural-gamma only was run in borehole MG-1590 for the purpose of stratigraphic correlation. A cross

reference between the USGS borehole-identification numbers and Brown and Root Environmental, Inc.

(B&R), borehole-identification numbers and a list of logs run in each borehole are shown in table 1.

TABLE 1.-NEAR HERE.
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Table 1. Boreholes logged at Willow Grove Naval Air Station,

Montgomery County, Pennsylvania

[B, borehole-video log; C, caliper log; G, natural-gamma log;

R, single-paint-resistance log; F, fluid-resistivity log;

T, fluid-temperature log; V, borehole-flow measurement)

USGS
borehole

identification
number

Brown and Root
Environmental,

Inc.

Depth logged
(feet)

Geophysical
logs run'

MG-1585 05-MW-85 74 B, C, G, R, F, T, V

MG-1586 05-MW-81 149 B, C, G, R, F, T, V

MG-1587 05-MW-91 149 B, C, G, R, F, T, V

MG-1588 05-MW-9S 74 B, C, G, R, F, T, V

MG-1589 05-MW-31 167 B, C, G, R, F, T, V

MG-1590 05-MW-1I 84 G

MG-1591 05-MW-1OS 93 B, C, G, R, F, T, V

MG-1592 05-MW-1OI 127 B, C, G, R, F, T, V
---- -- -- --------------------"MG-1593----02~MW_{)45-- ------rr-------13;-C;C,""R;r,T;V------

MG-1594 02-MW-Q4I 148 B, C, G, R, F, T, V

MG-1595 03-MW-Q51 149 B, C, G, R, F, T, V

MG-1596 03-MW-Q65 84 B, C, G, R, F, T, V

MG-1597 03-MW-Q61 148 B, C, G, R, F, T, V

MG-1598 02-MW-Qn 104 B, C, G, R, F, T, V

MG-1599 05-MW-Qn 148 B, C, G, R, F, T, V

MG-1628 02-MW-Q31 148 B, C, G, R, F, T, V

MG-1629 03-MW-Q21 143 B, C, G, R, F, T, V

MG-1630 03-MW-Q75 73 C, G, R, F, T, V

MG-1631 01-MW-Q31 98 C, G, R, F, T, V

MG-1632 01-MW-Qn 98 C, G, R, F, T, V

MG-1633 01-MW-Q81 98 C, G, R, F, T, V
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Location and Physiography

The NAS is located in the Gettysburg-Newark Lowlands Section of the Piedmont Physiographic

Province. The site and surrounding area are underlain by sedimentary rocks of the Triassic age Stockton

Formation. The Stockton Formation is subdivided into three units known as the lower arkose, middle

arkose, and upper shale members (Rima and others, 1962). The middle arkose member is the lithologic

unit cropping out at the site. At the NAS, this unit consists of fine- to medium-grained arkosic sandstone

interbedded with red siltstone and mudstone. Quartz and feldspar are the dominant minerals.

The Stockton Formation is about 6,000 ft thick at the Bucks-Montgomery County border, with the

middle arkose member accounting for 70 percent of the total thickness (Rima and others, 1962). Bedding in

the Stockton Formation at the NAS strikes NE-SW and dips NW. Numerous faults are present in the

Stockton. Most of these are small, normal faults with displacements of several feet. Vertical joints also are

-._---.---cornlilon:-GroUnd~waterstoragean(f movementin the Stockton-Pormation-ocCUrs primarily·Within

interconnected secondary porosity features-fractures, bedding planes, and joints (Sloto and others, 1995).

Most deep wells penetrate several major water-bearing zones. Each major water-bearing zone generally

has different hydraulic properties and a different hydraulic head; thus, wells penetrating more than one

water-bearing zone are multiaquifer wells (Sloto and others, 1995). The hydraulic head in a multiaquifer

well is a composite of the heads of the several water-bearing zones it includes. In areas where hydraulic

head differs between water-bearing zones, water in a well flows in the direction of lower head (Sloto and

others, 1995).

Ground water at the NAS originates from infiltration of precipitation and inflow of ground water

from upgradient areas. Ground-water levels fluctuate with seasonal variations in recharge and also are

influenced by pumping of nearby wells. Ground water in the upper part of the aquifer generally is under

unconfined (water-table) conditions; ground water in the deeper part of the aquifer may be confined or

partially confined, resulting in local artesian conditions.

9/2197 - Ihomelrpulreportslpa262Jtext.doc • kls 14



Borehole-Geophysical Logs

Geophysical logs provide information on location of fractures (caliper and video log) and water-

bearing and water-receiving zones, intervals of vertical borehole flow (fluid-resistivity and fluid-

temperature logs), quantification of borehole flow (heat-pulse flowmeter logs), lithologic correlation

(gamma and electric logs), and data on well construction (caliper and electric logs) where unknown.

Caliper logs provide a continuous record of average borehole diameter, which is related to fractures,

lithology, and drilling technique. Caliper logs are used to identify fractures and possible water-producing

openings and correct other geophysical logs for changes in borehole diameter. Correlation of caliper logs

with fluid-resistivity and fluid-temperature logs is used to identify fractures, water-producing zones,

water-receiving zones, and for measurement of water-velocity.

The natural-gamma or gamma log measures the natural gamma radia!io~<Eh()tons)e~ttec!fr.Qm .
.._--------------- .._--------_.__._----~_._-~-_._-----_.- ._- ._---_.. ---- -

all rocks. The most common emitters of gamma radiation are uranium-238, thorium-232, and their

daughter elements and potassium-40. These radioactive elements are concentrated in clays by adsorption,

precipitation, and ion exchange. Fine-grained sediments such as shale or siltstone usually emit more

gamma radiation than sandstone, limestone, or dolomite. The gamma log can be run in or out of water or

casing. However, casing does reduce the gamma response. The gamma log is used to correlate geologic

units between wells (Keys, 1988).

The single-point-resistance log records the electrical resistance of a formation between the probe in a

water-filled borehole below casing and an electrical ground at land surface. Generally, electrical resistance

increases with formation grain size and decreases with borehole diameter, water-bearing fractures, and

increasing dissolved-solids concentration of borehole water fluid. The single-point-resistance log is used to

corollate geology between wells and may help identify formation water-bearing zones <Keys and

MacCary, 1971).

912197 • lhomelrpulreportslpa2621text.doc • Ids 15



Fluid resistivity is the inverse of fluid conductivity. The fluid-resistivity log measures the electrical

resistivity of the water column in the well. The fluid-resistivity probe measures the resistivity of borehole

water between electrodes in the probe. Fluid-resistivity logs reflect changes in the dissolved-solids

concentration of the well water. Fluid-resistivity logs are used to identify water-producing and water-

receiving zones and to determine intervals of vertical borehole flow. Water-producing and water-receiving

zones are usually identified by distinct changes in resistivity. Intervals of vertical borehole flow usually are

identified by a low-resistivity gradient between a water-producing and a water-receiving zone. Also,

zones of salt water intrusion and some types of contaminant plumes can be identified.

Fluid-temperature logs provides a continuous record of the temperature of vertical variation in the

water in a borehole. Temperature logs are used to identify water-producing and water-receiving zones and

to determine zones of vertical borehole flow. Intervals of vertical borehole flow are characterized by little

or no temperature gradient (Williams and Conger, 1990).

The direction and rate of borehole-water movement was determined by the use of a heat-pulse

flowmeter. The heat-pulse flowmeter operates by heating a small sheet of water between two sensitive

thermistors (heat sensors). A measurement of direction and rate is computed when a peak temperature is

recorded by one of the thermistors. The range of flow measurement is about 0.01-1.5 gal/min in a 2- to

lo-in. diameter borehole (Conger, 1996).

Some heat-pulse-flowmeter measurements may be influenced by (1) poor seal integrity between the

borehole and heat-pulse flowmeter, and (2) contributions of water from storage within the borehole. If the

seal between the borehole and flowmeter is not complete, some water can bypass the flowmeter, resulting

in measurements of flow that are less than the actual rate. Although the heat-pulse flowmeter is a

calibrated probe, the data are primarily used as a relative indicator to identify water-producing zones.

Borehole-television logging was conducted by lowering a waterproof camera down the borehole

and recording the image on video tape. The depth indicated on the video log may not correspond exactly

to the geophysical logs because of some minor slippage of the television cable.
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EVALUATION OF BOREHOLE-GEOPHYSICAL LOGS

The locations of boreholes logged are shown on figure 1. The reference measuring point for all

geophysical and video logs is in feet below land-surface. Depth of wells, casing lengths, and water levels

at the time of logging are given in table 2.

Table 2. Well depth, casing length, and depth to water for boreholes logged by the

U.S. Geological Survey at Willow Grove Naval Air Station, Montgomery County, Pennsylvania

USGS borehole-
Brown and Root

Depth of well Length of casing Depth to water Date
identification

Environmental, Inc.
below measuring below measuring below measuring water level

number point (feet) point (feet) point (feet) measured

MG-1585 OS-MW-8S 74 18 17.87 4/14/97

MG-1586 05-MW-81 149 18 17.72 4/14/97

MG-1587 05-MW-91 149 24 18.71 4/14/97

MG-1588 OS-MW-9S 74 24 18.32 4/15/97
--.. - -' .---. M~1589--'-- 'o5-Mw-3T' -_. -. _._---._----- ~_._- ---------- --' ------- _.- -_.. .. _-_._---_..

167 29 23.32 4/15/97

MG-1590 05-MW-U 84 184 20.73 4/15/97

MG-1591 05-MW-IOS 93 19 18.78 4/15/97

MG-1592 05-MW-I0I 127 19 19.24 4/16/97

MG-1593 02-MW-D4S 73 30 27.08 4/29/97

MG-1594 02-MW-D4I 148 24 24.34 4/29/97

MG-1595 03-MW-D51 149 27 24.60 4/29/97

MG-1596 03-MW-D6S 84 25 28.24 4/30/97

MG-1597 03-MW-D61 148 20 No data

MG-1598 02-MW-DU 104 13 37.00 4/30/97

MG-1599 05-MW-DU 148 24 21.51 5/15/97

MG-1628 02-MW-D31 148 13 12.44 5/15/97

MG-1629 03-MW-D2I 143 13 8.52 5/15/97

MG-1630 03-MW-D7S 73 14 10.97 6/5/97

MG-1631 01-MW-D31 98 19 9.66 6/5/97

MG-1632 01-MW-DU 98 25 11.62 6/5/97

MG-1633 01-MW-D81 98 25 11.38 6/5/97

1 Well reconstructed with plastic screen.
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MG-1585 (Q5-MW-8S)

The caliper log shows that the total depth of the borehole is 74 ft and that it is cased with

6-in.-diameter casing to 18 ft bIs (below land surface) (fig. 3). The caliper log shows major fractures at 56,

59, and 69 ft bls and minor fractures at 32-33,43, and 49-51 ft bIs. The fluid-resistivity log shows changes in

slope at 30, 44, 65, and 73 ft bIs that correlate to fractures shown on the caliper log. Under ambient

conditions, the heat-pulse flowmeter measured downward flow at 38, 46, and 54 ft bIs and no flow at 26

and 66 ft bIs (table 3). The borehole-video log shows the borehole water becomes cloudy abruptly at

66 ft bIs which indicates that no borehole flow exists below that depth. The geophysical logs and the heat-

pulse-flowmeter data indicate that water enters the borehole through fractures at 32-33 and 43 ft bIs and

moves downward. Most of the water then exits the borehole through fractures at 55-65 ft bIs; a minor

quantity of water exits the borehole at 49-51 ft bIs. The drilling log shows that the largest water-producing

~__~zoneJn thehorehokis~aLapproximately:DO ft his. A scr.een~was placed_at 26-3.6 and5s,,6_5JtbIsto include

the water-producing fractures at 32-33 and 60 ft bIs.

FIGURE 3.-NEAR HERE.

Table 3. Summary of heat-pulse-flowmeter measurements

for borehole MG-1585 (05-MW-8S) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

1ft bls, feet below land surface; gaVmin, gallon per minute)

Depth Flow rate under
Flow direction underambient conditions

(ft bls)
(gaVmin) ambient conditions

26 NoHow

38 0.28 Down

46 .75 Down

54 .60 Down

66 NoHow
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MG-1586 (Q5-MW-8!)

The caliper log shows that the total depth of the borehole is 149 it and that it is cased with

6-in.-diameter casing to about 18 it bls. The caliper log show major fractures at 54-62 and 93-95 it bls and

numerous minor fractures throughout the open-hole interval. The fluid-resistivity log shows changes in

slope at 22, 42, 108, and 133 ft bls that correlate to fractures on the caliper log. Also, the fluid-temperature

log shows a change in slope at 42 and 60 it bls that correlate to fractures on the caliper log. Under ambient

conditions, the heat-pulse-flowmeter measurements indicated downward borehole flow at 36, 52, 88, and

102 it bls (table 4). The borehole-video log shows that the borehole water becomes cloudy at 116 ft bls

which indicates that no borehole flow exists below that depth. The geophysical logs and the heat-pulse-

flowmeter data indicate that water enters the borehole through the fractures at 20, 41, and 60 it bls, moves

downward, and exits the borehole at 93-95 and 104-116 it bls. The drilling log shows that the greatest

____ water¥oducin&zone.irLtheb.oreholeis-.atapproximately.9.3-..95 ftbls.A.screen.was.placed.at.89~99ftbls.t.Q -.. -..

include the fractures from 93-95 it bls.

FIGURE 4.-NEAR HERE.

Table 4. Summary of heat-pulse-flowmeter measurements

for borehole MG-1586 (05-MW-BI) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gaVmin)

ambient conditions

36 0.96 Down

52 1.2 Down

88 1.5 Down

102 .90 Down
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MG-1587 (Q5-MW-9D

The caliper log shows that the total depth of the borehole is 149 ft and that it is cased with

6-in.-diameter casing to 24 ft bls. The caliper log shows a major fracture at 70-74 ft bIs plus numerous

minor fractures throughout the open-hole interval. Also, the caliper log shows a constriction within the

borehole at 101-103 ft bIs that may be caused by the shifting of loose formation rock. The fluid-resistivity

log shows changes in slope at 25, 42, 72, and 105 ft bIs that correlate to fractures shown on the caliper log.

Under ambient conditions, the heat-pulse flowmeter measured downward borehole flow at 35, 50, 66, 78,

and 89 ft bIs and no flow at 110 ft bIs (table 5). The borehole-video log shows that the borehole water

becomes cloudy abruptly at 120 ft bIs indicating no borehole flow exists below that depth. The geophysical

logs and the heat-puIse-flowmeter and video data indicate that water enters the borehole through

fractures at 25 ft bls, moves downward, and exits the borehole through fractures at approximately

105 ft bIs. The drilling log shows that the greatest water-producing zone in the borehole is at

approximately 104-106 ft bIs. A screen was placed at 96-106 ft bIs to include the water-producing fractures

at about 104-106 ft bIs.

FIGURE 5.-NEAR HERE.

Table 5. Summary of heat-pulse-flowmeter measurements

for borehole MG-1587 (05-MW-91) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gallmin)

ambient conditions

35 1.5 Down

50 1.4 Down

66 1.5 Down

78 1.5 Down

89 1.5 Down

110 No flow
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MG-1588 lO5-MW-9S)

The caliper log shows that the total depth of the borehole is 74 ft and that it is cased with

6-in.-diameter casing to 24 ft bls. The caliper log shows only minor fractures throughout the open-hole

interval. The fluid-resistivity log shows changes in slope at 26, 38-40, and 70 ft bIs that correlate to minor

fractures shown on the caliper log. Under ambient conditions, the heat-pulse flowmeter measured

downward borehole flow at 27, 36, 58, and 65 ft bIs and no flow at 71 ft bIs (table 6). The borehole-video

log shows that the borehole water becomes cloudy at 71 ft bls indicating no borehole flow exists below that

depth. The geophysical logs and the heat-pulse-flowmeter data indicate that water enters the borehole

through fractures just below casing about 27 ft bls, moves downward, and exits the borehole through

fractures at approximately 68-70 ft bIs. The drilling log reports 2 gal/min of water is produced between 60-

70 ft bIs. A screen and sand pack was placed at 27-32 and 59-74 ft bIs to include the water-producing

FIGURE 6.-NEAR HERE.

Table 6. Summary of heat-pulse-flowmeter measurements

for borehole MG· 1588 (05-MW-9S) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth Flow rate under
Flow direction under

ambient conditions
(ft bls)

(gaVmin)
ambient conditions

27 0.86 Down

36 1.0 Down

58 .99 Down

65 .97 Down

71 No flow No flow
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MG-1589 (05-MW-31)

The caliper log shows that the total depth of the borehole is 167 it and that it is cased with

6-in.-diameter casing to 29 it bIs. The caliper log shows major fractures at 71-75 and 119-127 it bIs, plus

numerous smaller fractures. Also, the caliper log shows a constriction within the borehole at 121 it bIs that

may be caused by the shifting of loose formation rock. The fluid-resistivity and fluid-temperature logs

show a change in slope at 39, SO, 132, 149, and 155 it bIs that correlate to minor fractures shown on the

caliper log. Under ambient conditions, the heat-pulse flowmeter measured downward borehole flow at 45,

60, and 100 it bIs, upward flow at 138 and 152 it bIs and no flow at 160 it bIs (table 7). The borehole-video

log shows the borehole water becomes cloudy at 158 it bIs indicating no borehole flow exists below that

depth. The geophysical logs and the heat-pulse-flowmeter data indicate that water enters the borehole

through fractures at about 40 it bIs, moves downward, and exits the borehole through fractures at

approximately 115-132 it bIs. Additional water is produced near the bottom at 154-156 it bIs, moves

upward, and exits the borehole at 146-149 and 115-132 ft bIs. The drilling log reports 30 gal/min of water is

produced at 128 ft bIs. A screen and sand pack were placed at 118-128 it bIs to capture the water-producing

fractures at 128 it bIs.

FIGURE 7.-NEAR HERE.

Table 7. Summary of heat-pulse-flowmeter measurements

for borehole MG-1589 (05-MW-31) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls) (gaVmin) ambient conditions

45 1.4 Down

60 1.3 Down

100 1.4 Down

138 0.09 Up

152 .13 Up

160 No flow No flow
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MG-159Q (FTAW-ll)

This existing borehole was already screened. Therefore, only the gamma log was run for the purpose

of stratigraphic correlation. The gamma log shows that the total depth of the borehole is 84 ft bls. The

gamma log shows a large spike at 53-56 ft bls that indicates a distinct shale unit and that may be useful for

correlation.

FIGURE a.-NEAR HERE.

MG-1591 (Q5-MW-1QS)

The caliper log shows that the total depth of the borehole is 93 ft and that it is cased with

6-in.-diameter casing to 19 ft bIs. The caliper log shows numerous fractures throughout the open-hole

interval. The fluid-resistivity log shows changes in slope at 28, 38, 86, and 90 ft bIs. Under ambient

conditions, the heat-pulse flowmeter measured downward borehole flow at 36, 44, 58, and 76 ft bIs

... _--------_ .. _- ---
(table 8). The borehole:'Videolog-showsthat the borehole water becomes-doudyat 86 ft bIS indiCating no

borehole flow exists below that depth. The geophysical logs and the heat-pulse-flowmeter data indicate

that water enters the borehole through fractures at 27-32 ft bIs, moves downward, and exits the borehole

through fractures at 54, 70, and 85 ft bIs. Screens were placed at 22-32 and 79-94 ft bIs to include the water-

producing fracture at 28 ft bIs and water-receiving fracture at 85 ft bIs.

FIGURE 9.-NEAR HERE.

Table 8. Summary of heat-pulse-flowmeter measurements

for borehole MG-1591 (05-MW-10S) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gaVmin, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gaVmin)

ambient conditions

36 0.39 Down

44 .51 Down

58 .34 Down

76 .22 Down
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MG-1592 (05-MW-101)

The caliper log shows that the total depth of the borehole is 127 ft and that it is cased with

6-in.-diameter casing to 19 ft bIs. The caliper log shows major fractures at 19-20, 27-30, 32-35, 74-77, and 98

ft plus numerous minor fractures throughout the open-hole interval. The fluid-resistivity and fluid-

temperature logs show changes in slope at 32, 80, and 122 ft bIs that correlate to fractures shown on the

caliper log. Under ambient conditions, the heat-pulse flowmeter measured downward borehole flow at 42,

54, 66, 82, 92, 102, and 117 ft bIs (table 9). The borehole-video log shows that the borehole water becomes

cloudy at 121 ft bIs indicating no borehole flow exists below that depth. The geophysical logs and the heat-

pulse-flowmeter data indicate that water enters the borehole through fractures at about 32 ft bls and at 74-

77 and 98 ft bIs, moves downward, and exits the borehole through fractures at 118-121 ft bIs. The drilling

log reports 4-9 gal/min of water production at 128 ft bIs which is probably produced from the fractures at

118-121 ft bIs. A screen was placed at 116-126 ft bIs to include the water-producing fractures at

118-121 ft bIs.

FIGURE lO.-NEAR HERE.

Table 9. Summary of heat-pulse-flowmeter measurements

for borehole MG-1592 (05-MW-101) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under Flow direction under

ambient conditions
(ft bls)

(gaVmin)
ambient conditions

42 0.12 Down

54 .13 Down

66 .13 Down

82 .47 Down

92 .62 Down

102 .80 Down

117 .74 Down
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MG-1593 (Q2-MW-Q4S)

The caliper log shows that the total depth of the borehole is 73 ft and that it is cased with

6-in.-diameter casing to 30 ft bls. The caliper log shows major fractures at 33 and 61 ft bls. The fluid-

resistivity and fluid-temperature logs show a change in slope at 60 ft bls that correlates to a fracture shown

on the caliper log. Under ambient conditions, the heat-pulse flowmeter measured downward borehole

flow at 36 ft bls, upward flow at SO ft bls, and no flow at 64 ft bls (table 10). The borehole-video log shows

that the borehole water becomes cloudy beginning at 56 ft bls. The geophysical logs and the heat-pulse-

flowmeter data indicate that water enters the borehole through fractures at 33 and 61 ft bls, moves

downward and upward respectively, and exits the borehole through fractures at 38-48 ft bls. A screen was

placed at 34-44 ft bls, and a sand pack was placed at 33-45 to capture the water-producing fracture at

33 ft bls.

FIGUREI~EARrf~-------------------------------------------------------- ------------

Table 10. Summary of heat-pulse-flowmeter measurements

for borehole MG-1593 (03-MW-04S) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

(ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(tt bls)
(gaVmin)

ambient conditions

36 0.43 Down

50 .12 Up

64 NoHow
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MG-1594 (02-MW-04!)

The caliper log shows that the total depth of the borehole is 148 ft and that it is cased with

6-in.-diameter casing to 24 ft bls. The caliper log shows major fractures at 25 and 31 ft bIs plus numerous

minor fractures throughout the open-hole interval. The fluid-resistivity log shows changes in slope at 52

and 60 ft bIs which may indicate water-producing fractures. The fluid-resistivity and fluid-temperature

logs show a change in slope at 131 ft bls that correlates to a fracture shown on the caliper log. Under

ambient conditions, the heat-puIse flowmeter measured downward borehole flow at 39, 51,72,95, 104, 114,

and 122 ft bIs (table 11). The borehole-video log shows that the borehole water becomes cloudy at 136 ft bIs

indicating no borehole flow exists below that depth. The geophysical logs, video log, and the heat-pulse-

flowmeter data indicate that water enters the borehole through fractures at 27 ft bls, moves downward,

and exits the borehole through fractures at 110 and 130 ft bIs. A screen was placed at 105-115 ft bls to

FIGURE 12.-NEAR HERE.

Table 11. Summary of heat-pulse-flowmeter measurements

for borehole MG-1594 (03-MW-04/) at Willow Grove

Naval Air Station, Montgomery County. Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gal/min)

ambient conditions

39 l.S Down

Sl l.S Down

72 1.4 Down

9S l.S Down

104 1.5 Down

114 .90 Down

122 .93 Down

9/2197 - Ihomelrpulreportslpa2621text.doc • Ids 35



\

\

FLUID·TEMPERATURE,
IN DEGREES CELSIUS

9 10 11
I I •• 'i' i , i

SINGLE·POINT
! RESISTANCE, IN OHMS
I

800 1,600
iii i , " i I

NATURAL-GAMMA,
IN COUNTS PER SECOND

o 100 200
Ii' a:::; , I ; , iii

(

FLUID-RESISTIVITY,
IN OHM·METERS

o 50 100
Ii' i , I j , • i

(CALIPER)
HOLE DIAMETER,

IN INCHES

0
5 10

10

20

30

40

50

60
ljj
wu.. 70
~

::i
~ 800-
W
0

90

100

110

120

130

140

150

~
---l

C5:
(/I

c.ven

3'
o
3

~
~
iil
"8
~
~
0)

~a.
8.

Figure 12. Borehole-geophysical logs for borehole MG-1594 (02-MW-041). Willow Grove Na~al Air Station.



MG-1595 (Q3-MW-Q5n

The caliper log shows that the total depth of the borehole is 149 ft and that it is cased with

6-in.-diameter casing to 27 ft bls. The caliper log shows major fractures at 58-61,65-66,67-69,74,78 and

86 ft bIs plus numerous minor fractures throughout the open-hole interval. The fluid-resistivity log shows

changes in slope at 60, 94,112,135, and 145 ft bIs that correlate to fractures shown on the caliper log which

may indicate water-producing zones. Under ambient conditions, the heat-pulse flowmeter measured

upward borehole flow at 46, 63, 83, 100, 124, and 140 ft bIs (table 12). The geophysical logs and the heat-

pulse-flowmeter data indicate that water enters the borehole through fractures at 145, 110-116,94, and

60 ft bIs, moves upward, and exits the borehole through fractures at approximately 30 ft bIs. The drilling

log reports 2 gal/min of water production at about 90 ft bIs and 4 gal/min at 135-145 ft bIs. Screens placed

at 80-95 and 130-145 ft bIs would include the water-producing fractures at 90 and 135-145 ft bIs. A screen

FIGURE 13.-NEAR HERE.

Table 12. Summary of heat-pulse-flowmeter measurements

for borehole MG-1595 (03-MW-051) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land suriace; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gaVmin)

ambient conditions

46 0.18 Up
63 .17 Up
83 .17 Up

100 .15 Up
124 .11 Up
140 .13 Up
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MG-1596 (Q3-MW-Q6S)

The caliper log shows that the total depth of the borehole is 84 ft and that it is cased with

6-in.-diameter casing to 25 ft bls. The caliper log shows major fractures at 39-44 and 80-83 ft bIs plus

numerous minor fractures throughout the open-hole interval. The fluid-resistivity log shows changes in

slope at 39 and 80 ft bls that correlate to fractures shown on the caliper log. Under ambient conditions, the

heat-pulse flowmeter measured downward borehole flow at 35, 52, 68, and 75 ft bIs (table 13). The

geophysical logs and the heat-pulse-flowmeter data indicate that water enters the borehole through

fractures at 31,39-44, and 55-65 ft bIs, moves downward, and exits the borehole through fractures at

80-83 ft bIs. Screens were placed at 26-36 and 75-85 ft bIs to include the water-producing fracture at

31 ft bIs and water-receiving fractures at 80-83 ft bIs.

FIGURE 14.-NEAR HERE.

Table 13. Summary of heat-pulse-flowmeter measurements

for borehole MG-1596 (03-MW-06S) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gaVmin)

ambient conditions

35 0.19 Down

52 .15 Down

68 .30 Down

75 .33 Down
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MG-1597 (Q3-MW-Q61)

The caliper log shows that the total depth of the borehole is 148 ft and that it is cased with

6-in.-diameter casing to 20 ft bIs. The caliper log shows major fractures at 35-37,103-106, and 118 ft bls plus

other minor fractures throughout the open-hole interval. The fluid-resistivity log shows changes in slope

at 60, 92,106,112,118,122, and 144 ft bIs that correlate to fractures shown on the caliper log and may

indicate water-producing zones. Under ambient conditions, the heat-pulse flowmeter measured

downward borehole flow at 47,63,82,94, 128, and 140 ft bIs (table 14). The borehole-video log shows that

the borehole water becomes very cloudy at 124 ft bIs. The geophysical logs and the heat-pulse-flowmeter

data indicate that water enters the borehole through fractures at 35-37 ft bIs, moves downward, and exits

the borehole through the fracture at 143 ft bIs. The drilling log reports the greatest quantity of water is

produced at about 103-106 ft bls. A screen placed at 100-115 ft bls would include the water-producing

FIGURE 15.-NEAR HERE.

Table 14. Summary of heat-pulse-flowmeter measurements

for borehole MG-1597 (03-MW-061) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

eft bls, feet below land surface; gaVmin, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gal/min)

ambient conditions

47 0.24 Down

63 .19 Down

82 .19 Down

94 .19 Down

128 .23 Down

140 .25 Down
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Figure 15. Borehole-geophysical logs for borehole MG-1597 (03-MW-061), Willow Grove Natal Air Station.



MG-1598 (02-MW-Oll)

The caliper log shows that the total depth of the borehole is 104 ft and that it is cased with

6-in.-diameter casing to 13 ft bls. The caliper log shows major fractures at 14, 15, and 74-78 ft bIs plus

numerous minor fractures throughout the open-hole interval. The fluid-temperature log shows a sharp

change in slope at 98 ft bIs that correlates to a fracture shown on the caliper log which indicates a water-

producing zone. Under ambient conditions, the heat-pulse flowmeter measured upward borehole flow at

43,68,81, and 93 ft bIs (table 15). The geophysical logs and the heat-puIse-flowmeter data indicate that

water enters the borehole through fractures at 97 and 74-78 ft bls, moves upward, and probably exits the

borehole through the fracture at 46 ft bls. A screen was placed at 70-80 ft bIs to include the water-

producing fracture at 74-78 ft bIs.

FIGURE 16.-NEAR HERE.

--_.------._--- ._----- ---_._-_..__..---_ _._-_ .._-_ - ..- _._-_.. --_._.

Table 15. Summary of heat-pulse-flowmeter measurements

for borehole MG· 1598 (02-MW-O 11) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min. gallon per minute]

Depth
(ft bls)

43

68

81

93

9/2/97 - lhomeirpuireportslpa262Jtext.doc - Ids

Flow rate under
ambient conditions

(gaVmin)

0.77

.89

.76

.73

43

Flow direction under
ambient conditions

Up

Up

Up

Up
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Figure 16. Borehole-geophysical logs for borehole MG-1598 (02-MW-011), Willow GroJr Naval Air Station.



MG-1599 (05-MW-Oll)

The caliper log shows that the total depth of the borehole is 148 it and that it is cased with

6-in.-diameter casing to 24 it bls. The caliper log shows major fractures at 27, 72, and 76-92 ft bls plus other

minor fractures throughout the open-hole interval. The fluid-resistivity log shows changes in slope at 38,

102, 108, 112, 120, and 130 it bls that approximately correlate to fractures shown on the caliper log which

may indicate water-producing zones. Under ambient conditions, the heat-pulse flowmeter measured

downward borehole flow at 42 and 66 it bls and no flow at 95 and 118 ft bls (tableJ6). The geophysical logs

and the heat-pulse-flowmeter data indicate that water enters the borehole through fractures between

30-62 it bls, moves downward, and exits the borehole through the fractures at 76-92 it bls. The drilling log

reports 3 gal/min is produced at 126-130 it bls. A screen was placed at 125-135 it bls to include the water-

producing fracture at 126-130 it bls.

FIGURE 17.~NEA~liERe:--~--

Table 16. Summary of heat-pulse-flowmeter measurements

for borehole MG-1599 (01-MW-01D) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gal/min)

ambient conditions

42 0.37 Down

66 .69 Down

95 No flow

118 No flow
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Figure 17. Borehole-geophysical logs for borehole MG-1599 (05-MW-Oll), Willow Grove Naval Air Station.



MG-1628 lQ2-MW-P3D

The caliper log shows that the total depth of the borehole is 148 ft and that it is cased with

6-in.-diameter casing to 13 ft bls. The caliper log shows major fractures at 13-16, 24-27, 64-70, and

144-146 ft bls plus other minor fractures throughout the open-hole interval. The fluid-temperature and

fluid-resistivity logs show changes in slope at 44 and 51 ft bls that correlate to fractures shown on the

caliper log, indicating a water-producing zone. Under ambient conditions, the heat-pulse flowmeter

measured upward borehole flow at 35 ft bls and downward flow at 61, 98 and 130 ft bls (table 17). The

geophysical logs and the heat-pulse-flowmeter data indicate that water enters the borehole through

fractures between 42-54 ft bls, moves upward and downward, and exits the borehole through the fractures

at 14-32 and 144-146 ft bls. Screens placed at 40-55 and 140-150 ft bls would include the water-producing

fractures at 42-54 ft bls and the water-receiving fracture at 144-146 ft bls.

- fIGURE-18;-NEAR HERE.--

Table 17. Summary of heat-pulse-flowmeter measurements

for borehole MG-1628 (02-MW-031) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth Flow rate under Flow direction under
ambient conditions

(tt bls) (gaVmin) ambient conditions

35 0.16 Up

61 1.4 Down

98 1.3 Down

130 1.4 Down
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Figure 18. Borehole-geophysical logs for borehole MG-1628 (02-MW-031), Willow Grove Naval Air Station.
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MG-1629 (Q3-MW-Q21)

The caliper log shows that the total depth of the borehole is 143 ft and that it is cased with

6-in.-diameter casing to 13 ft bls. The caliper log shows major fractures at 13-21 and 22-24 ft bls plus other

minor fractures throughout the open-hole interval. The fluid-resistivity log shows a change in slope at 25,

62, 82, and 92 ft bIs that correlate to fractures shown on the caliper log which may indicate water-

producing zones. Under ambient conditions, the heat-pulse flowmeter measured upward borehole flow at

28, 87, 106, and 130 ft bIs (table 18). The geophysical logs and the heat-pulse-flowmeter data indicate that

water enters the borehole through fractures between 140-143 ft bIs moves upward and exits the borehole

through fractures at about 24 ft bIs. The driller's log reports a 2 gal/min water-production zone at 60 ft bls.

A screen and sand pack was placed at 55-65 and 134-144 ft bls to include the water-producing fractures at

60 and 140-143 ft bIs.

---FIGURE 19.-NEARMERE.

Table 18. Summary of heat-pulse-flowmeter measurements

for borehole MG-1629 (03-MW-02I) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
(ft bls)

28

87

106

130
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Flow rate under
ambient conditions

(gaVmin)

1.2

1.2

1.1

1.0

49

Flow direction under
ambient conditions

Up

Up

Up

Up
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Figure 19. Borehole-geophysical logs for borehole MG-1629 (03-MW-021), Willow Grove Naval Air Station.



--------------- -

MG-163Q (Q3-MW-Q7S)

The caliper log shows that the total depth of the borehole is 73 it and that it is cased with

6-in.-diameter casing to 14 it bls. The caliper log shows a major fracture at 40-41 ft bls plus minor fractures

throughout the open-hole interval. The fluid-resistivity log shows changes in slope at 20, 42, 58, and

64 it bls that correlate to fractures shown on the caliper log and indicates water-producing zones. Under

ambient conditions, the heat-pulse flowmeter measured upward borehole flow at 31, 45, and 56 it bls and

no flow at 62 and 68 it bls (table 19). The geophysical logs and the heat-pulse-flowmeter data indicate that

water enters the borehole through fractures at 58 and 52 it bls, moves upward, and exits the borehole

through fractures at 40-41 and 14-30 ft bls. The drillers log indicates 5-7 gal/min of water production at

about 44 it bls that probably is derived from the fracture at 40-41 it bls. A screen was placed at 34-44 it bls

to include the water-producing fracture at 40-41 it bls.

. - FIGURE20.-NEAR HERE.

Table 19. Summary of heat-pulse-flowmeter measurements

for borehole MG-1630 (03-MW-07S) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls. feet below land surface; gal/min, gallon per minute)

Depth
Flow rate under

Flow direction under
ambient conditions

(It bls)
(gaVmin) ambient conditions

31 0.19 Up

45 .33 Up

56 .13 Up

62 NoHow

68 No flow
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Figure 20. Borehole-geophysicallogs for borehole MG-1630 (03-MW-07S), Willow Grove Naval Air Station.



MG-1631 (01-MW-031)

The caliper log shows that the total depth of the borehole is 98 ft and that it is cased with

6-in.-diameter casing to 19 ft bIs. The caliper log shows major fractures at 19-20, 70-72, and 84-86 ft bls plus

other minor fractures throughout the open-hole interval. The fluid-resistivity log shows changes in slope

at 24 and 93 ft bIs that correlate to fractures shown on the caliper log and indicate water-producing zones.

Under ambient conditions, the heat-pulse flowmeter measured downward borehole flow at 30, 54, 68, and

80 ft bIs (table 20). The geophysical logs and the heat-pulse-flowmeter data indicate that water enters the

borehole through fractures at 19-28 ft bls, moves downward, and exits the borehole through fractures at

40-50,70-78, and 94 ft bls. The drillers log indicates 20-25 gal/min of water is produced from 50-98 ft bIs

that probably is derived from fractures at 70-94 ft bIs. A screen placed at 69-79 ft bIs would include the

water-receiving fractures at 70-78 ft bIs.

Table 20. Summary of heat-pulse-flowmeter measurements

for borehole MG-1631 (0 1-MW-03/) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gaVmin)

ambient conditions

30 0.32 Down

54 1.0 Down

68 1.1 Down

80 .51 Down
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Figure 21. Borehole-geophysical logs for borehole MG-1631 (01-MW-031), Willow Grove Naval Air Station.



MG-1632 (Q1-MW-01 !)

The caliper log shows that the total depth of the borehole is 98 ft and that it is cased with

6-in.-diameter casing to 25 ft bls. The caliper log shows a major fracture at 38-40 ft bls plus numerous

minor fractures throughout the open-hole interval. The fluid-resistivity log shows a change in slope at

93 ft bls that correlates to fractures shown on the caliper log and indicates a water-receiving zone. Under

ambient conditions, the heat-pulse flowmeter measured downward borehole flow at 31, 43, 56, 70, and

88 ft bls (table 21). The geophysical logs and the heat-pulse-flowmeter data indicate that water enters the

borehole through fractures at 27-30 ft bls, moves downward, and exits the borehole through fractures at

33-40,60-66,80-83, and 94 ft bls. The driller's log indicates about 4 gal/min of water is produced from

82 ft bls. A screen was placed at 75-85 ft bls to include the water-producing fracture at 82 ft bls.

FIGURE 22.-NEAR HERE.

Table 21. Summary of heat-pulse-flowmeter measurements

for borehole MG· 1632 (0 1·MW-011) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gaVmin)

ambient conditions

31 1.4 Down

43 .68 Down

56 .63 Down

70 .37 Down

88 .24 Down
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Figure 22. Borehole-geophysical logs for borehole MG-1632 (01-MW-011). Willow Grove Naval Air Station.



MG-1633 (01-MW-081)

The caliper log shows that the total depth of the borehole is 98 ft and that it is cased with

6-in.-diameter casing to 25 ft bls. The caliper log shows numerous minor fractures throughout the open-

hole interval. The fluid-temperature and fluid-resistivity logs shows changes in slope at 26 and 80 ft bls

that correlate to fractures shown on the caliper log and indicate a water-producing and a water-receiving

zone, respectively. Under ambient conditions, the heat-pulse flowmeter measured downward borehole

flow at 30, 44, 58, and 76 ft bls and no flow at 86 ft bls (table 22). The geophysical logs and the heat-pulse-

flowmeter data indicate that water enters the borehole through fractures just below casing at 25 ft bls,

moves downward, and exits the borehole through fractures at 64-73 and 80 ft bls. The drillers log indicates

about 5 gal/min of water is produced at 80 ft bls. A screen was placed at 76-86 ft bls to include the water-

producing fracture at 80 ft bls.

FIGURE-23~-NEARHERE;- .

Table 22. Summary of heat-pulse-flowmeter measurements

for borehole MG-1633 (01-MW-OBI) at Willow Grove

Naval Air Station, Montgomery County, Pennsylvania

[ft bls, feet below land surface; gal/min, gallon per minute]

Depth
Flow rate under

Flow direction under
ambient conditions

(ft bls)
(gaVmin)

ambient conditions

30 1.2 Down

44 1.2 Down

58 1.1 Down

76 .50 Down

86 No flow
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Figure 23. Borehole-geophysical logs for borehole MG-1633 (01-MW-081), Willow Grove Naval Air Station,



CONCLUSIONS

Water-producing zones, water-receiving zones, and intervals of vertical borehole flow were

identified by the use of geophysical logs, heat-pulse-flowmeter data, video logs, and drilling notes. This

enabled Brown and Root to place screens at selected water-producing intervals so that these intervals

could be sampled.

All boreholes flowmetered near NAS Site I, NAS site 5, and wells MG-1596 and MG-1597 at NAS

Site 3 showed downward ambient flow. In these boreholes, water is generally produced through fractures

between 18-49 ft bls, moves downward, and exits the borehole through fractures between 53-128 ft bls.

The deepest borehole [MG-1589 (05-MW-3I), located at NAS Site 5], showed downward flow from the top

and upward flow near the bottom.

Boreholes MG-1595, MG-1629, and MG-1630 in NAS Site 3 and borehole MG-1598 in NAS Site 2

showed consistent upward borehole flow. These wells are located topographically lower than wells at

NAS Sites I, 2 and 5 and are in areas of ground-water discharge.

Not all water-producing zones in the wells at NAS are under different head pressure. For example,

during drilling of MG-1599, well yield increased about 8 gal/min from depths of 88 to 129 ft bls. No flow

was detected between the water-producing zones at 95 or 118 ft bls with the heat-pulse flowmeter. This

indicates that the water-producing zones reported on the drillers log at 90, 100, 112, and 127-129 ft bls are

essentially under the same head. Identification of zones such as these are correlated between the

geophysical logs and the driller's notes.

The video logs show that most wells become distinctly cloudy immediately below the last water-

receiving or water-producing zone. Heat-pulse flowmeter data indicate all boreholes penetrate 2-3 water-

bearing zones depending on well depth: a shallow, unconfined zone and two semi-confined or confined

zones. The shallow boreholes near NAS Site 5 are reported to produce 3-20 gal/min, and the intermediate

boreholes produce from 25 to 70 gal/min. Generally, water yield increases with depth to about 150 ft bls.

The vertical direction of ambient borehole flow in an open borehole is dependant upon depth and

elevation of the water-producing intervals.
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OFF-BASE WELLS



,

PROPOSED OFF-STATION HYDROGEOLOGICAL INVESTIGATION
PHASE II REMEDIAL INVESTIGATION

NASJRB WILLOW GROVE, HORSHAM TOWNSHIP, PENNSYLVANIA

The Navy is performing hydrogeological investigations under access agreements between the Navy and the
respective owner listed by borehole below. This document proposes action at two boreholes where
geophysics has been performed.

Borehole No.1 - 73 foot irrigation well located on Lot 1 (owner - Advanta Service Corporation)

Geophysical investigations were performed on Thursday, March 5, 1998. This work was
performed by a United States Geological Service (USGS).

The results of geophysical studies indicate that the borehole has a total depth of 73 feet, not the
450 feet previously reported by ERM. Based on the geophysical log data, there is only one
significant water producing zone.

Based on the hydogeologists recommendations, the Navy will obtain one sample for VOC
analysis from the flowing borehole to verify previous sampling results and to determine if there is
a trend in the concentration over time.

Borehole No.2 - 150 foot test borehole located on Lot 8 (owner - Comrock Associates, L.P.) (MW-2)

Geophysics and borehole video logs were collected on Wednesday, March II, 1998.

The results of geophysical studies indicate that the borehole has a total depth of approximately
150 feet, in agreement with the depth previously reported by ERM. Based on the geophysical log
data, there are three significant water producing zones. There is not sufficient space in the
borehole to install a separate monitoring well to monitor each of the three water producing zones.

Previous borehole sampling results (ERM 1996) did not find VOCs in the groundwater obtained
from the 120 to 150 foot interval using packer technology.

Based on the hydogeologists recommendations, the Navy will obtain one groundwater sample for
VOC analysis from each of the three significant water producing zones in the open borehole. The
modified EPA low flow purge and sample technique used in the Phase II RI will be used to obtain
samples. Results will be used to verify previous sampling results.

•
By not installing monitoring wells at up to two of the water producing zones (thereby losing
access to the third), the Navy will retain greater options for future utility of this borehole.
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CHAIN OF CUSTODY RECORD

PROJECT NO.: SITE NAME:

set fcfo· 0105 NA.sJR.~ Wd /()vJ 6r olJ<Z......
i. <Q t.

SAMPlERS(SIGNATURE):~ NO. 1. v" ....
OF ...;~ ""U."~ " .......'? /.I" J REMARKSCON· 11 0 f' 0'" " '"

TAINERS J~ ] ~ )~....... J~ r<0.
STATION v <;) Vj 0 ","1)..<J " vc}:

DATE TIME COMP GRAB STAncN LOCAnON rr: :;... ").~ '" ~NO.

I ~1 11:'>'5 ~ OSSS3/ I I~1 I

2- ~Yl1 13J-,Y
/"

I;J:)Bo~~ 600;>"'" 4 I I I J

3 ~~7 133'"
~. I ;;2.S~O~- OOlotf 1 I , I I

'-I ~J97 /3311 V /;)-.550)....- otjo b '-/ I ( I I
S ~~7 )3'1)", v" Id--S60d-. - Dba ~ '-/ / I / I
0 l>5Jrl liJ)D V-- Jd-.S5 o;z. 4 / , I I
7 ~% 15~ ~ 03s8c'· o~"1 I I'"'17

S ~~ 15)Q V' 03~801' O"C1r I I
1 ~J;;, $'-" v o"3SB c l-/41' I I

R~U;5tY (SIGNATURE): DATE /nME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE):. t J.•)1 C; r1/700 1
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE):

I 1
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: ,.<~ ·,X /f,r",11

I
(SIGNAlURE):

1 tL ;).1 <t ")..r 'J-. (J 5;L :J-.
Order No, 10440 (0693)



~~

CHAIN OF CUSTODY RECORD
cFcfF)

PROJECT NO.: SITE NAME:

5'1fob- tJIO$ Mt.5JRB 0, lib.,...) &Io\,)c- ..( { (

SAMPlERS(SIGN~ NO. ~ ~ ~ «;" .....~
OF of q,,:.C' t) ....."?

REMARKSCON- ~~ ( V ( "," { ~ ....,.."l
TAINERS ~<> 0 :.tV ..,

STATION STAnON LOCAnON ~ ~ " ~ , ...., '" '" ~DATE TIME COMP GRAB \i .... I.j .....~
NO. " " "
J {~1 D'i4O

/- TrIP Bll~k J. ;;l.

;Z ~~? /4co /" uJG Rl:> [) 5 c:l." b d.- I I I I HoI'! - ,-,00 /lo+ r)"'G1yz<:-

i t

i " ...

f

RELlN( UI HED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /nME: RECEIVED BY(SIGNATURE):

W~··5z f-.l711In\,li:> I
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE):

I T
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LASORATORY BY DATE/TIME: REMARKS: t:~J Fx H,rJ,,/{(SIGNATURE):

I I 11 ~99 ;;L7 ;;...0 S ;;l. :2-..
Order No. 70440 (0693)



CHAIN OF CUSTODY RECORD

PROJECT NO.: SITE NAME: ,,"

"5 1-/ ~ ~ WI 1\ ()~-.) Grove: "1
"

\-

0' ~" I' -'/SLV.-~IL/-
NO.

~' '\)
SAMPLERS (SIGNATURE): ,~

~~~~if
,~! I OF ~ I

REMARKS
, ,;,/

CON- 'J,-. ~.. : . TAINERS ~, v
", <.

STATION DATE TIME COMP GRAB STAnON LOCAnON IV "NO.

i' I g30 v' Trip Blf\N~ 2 v f~I) •..;J('(1fn '1 r i (J

(1 L/O V 01 MlAJ 0/ S 2 ./ '9 V0V()Jv')/'11{V'6/d.J~;''l

/,/./ .lit/,; lOIS V 01 MwO I So 1 V '-11 IV.... ' J(> '2 S ~ I ()(;/1vh",:·r\ I, ...,

( !!/If? II)~ v'
01 MvJ 03 5 2 v' J' L"';".,,'r' \I) ~...! /1 f{,..--...

6!LlI'I; 12 1S v 0 1 MI.0%l})Z 0'1 S t v 01 MI.0 OLI S 1rOil (l(,h'j III "--..

(./Z '~YJ 12 SS V Oi MIN oLl I 2 V

I.:Ji.)~J 131~) v W&R.B0219? 2 v '~, (VIS f~,l\:, B/IlI"0k'

~/2/ff) l'-j '20 V 0/ MvJO~ S 7 V
i--

I'/l)~ ISID ..I 01 MW OcPI 2 V

G/· l;. 1016 ,,/ 01 i"f Uj 0 A I:' 2 1..'. r,)

(:I/~ IllS v U I ~'l! tV 0 l- S 2, )..

('/iJ/rf, /).]14 V OlrtuJOS r :z L-
I..-

t)/ ttiWO S SIl'An Ij'10 ;/ ..,.
LI.....

6/))kr) 1Ot.{{) V O(II1WIOL :J... 2.-
RELINQUISHED BY (SIGNATURE): DATE /TlME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE):

~./
-~~ .:.// //1'71/(,4S T;:...'"

RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE):

I T
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED fOR LABORATORY BY DATE/nME: REMARKS: 5 W / j-//.?.r'.,--/ Y-'"'( f> ",//"",;,. ,/ ,( <,',.'7/(' ,:':-5-

(SIGNATURE):

I I AI( 1:1/// A.J(')<;·{~Fj/'1002z..5

O<det No, 70440 (0693)



~

CHAIN OF CUSTODY RECORD

PROJECT NO.: SITE NAME:

G rov/? ~t~015L.-jCR~ l'Jdlow " .,r .,j, tt v, .,;.,- ;}j
~ ill r..':' ';)'" ,..- V "? '

SAMPlERS (SIGNATURE): NO. ~ (., ..f i, I,: e ~ ~.{
OF v ~,-,...ti:'

(::}' -f/ ~, ,~ ~ i ~ .'() Q..~ (, REMARKS
,}; ,'1 I' (.) ()/f1~.v.,,' 1 .,:'} CON- " f!;i"TAINERS ,,::,0 I,

.-t '" '0 ~o" ,'j j v.
STATION C~P STAnON LOCAnON

-....Iv' ....."y"" ..

DATE TIME GRAB ," " 1.1) '1 t " J...~ ., ,....
NO. (Iv '" '" I............ ......

o/2i~1 'IOU II t'y If B IAN K 2 V -I ' t (i P/f' r j K

120V V 02 ('A\.IJoy I &> V vi v' i/ v
q I ()VNJ Wfl! (-V"

/
v

\2'1'1 V 02 Mw oy 5 (p It"" v' V V I'

1l-{iiL v O"?, IV' If\) 0 2 S V v v v V h
<w

ISIO WbKB~20> it (." v' ~/ V v' V K.IN( ('} f!:,)fl rJ t

/(cD'f vi 02 MWOl S (p vi V- Ir'" V V q¥ v .... rvJ "q A I i'.y-

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE):

-8} I ,i. I' Co 7rd<1"J..II9,2n I(; ((1 ")i.-VV1'\w. I

RELINQUISHED BY (SIGORE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE):

I I
RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED fOR LABORATORY BY DATE I TIME: REMARKS:

(SIGNATURE):
f ('u Ek' Ad b.\ \. 50 '6 I LI 00 { I YI I

O,der No, 10440 (0693)



CHAIN OF CUSTODY RECORD

STATION I DATE I TIME I COMP I GRAB
NO.

-", ..'

REMARKS

I.,

;;.(:fl=? MIJI If) <;"

SITE NAME:

(..u,l/(.~v (>""c (,..Ie.. tV!"'l.:$

L/

," NO.
.,..../~,6. ;:-:I';;.f"~::'/ .."./', r OF
. ',"" ". - ,"''': I \" I " Lt)C~" CON-

"\;\ J~ 1-"' , / (A,I. TAINERS

STAnoN LOCATION

':/"""" 71 1630t,.
,,") r.

SAMPlERS (SIGNATURE):

PROJECT NO.: C. r (J Z 77

_-s- L){~ [, 0 I I /

;(. ,,1 • f (

I ~/r< -" L-
t·'<::iIY7 !J.6'{5'" v I.i II':- N t:l OJ:,::J.. <;-0 , ~ ..2 1 .... (

·':/.!.51f71/3i./U V l()i.5G3<1-006z' .:: (f~:' /., ""J:-'.) I G-

I(~ t.;p.~~~(

1',/1 ,,' Ii'" If> ~~ <~.;.".~ oS i/" I IJ! [, Q I~ /J t. ;l. <;-' I -','"G! /, J.. I'" J ,,', "" 1/

RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED IY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED BY(SIGNATURE):

":~:'::'~~:j<.:~~;~:~ .?~~;;/ ';N51-111/8l/0 I
RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED BY(SIGNATURE):

I I
DATE I TIME: I REMARKS: S?I,;.·,p,',,-1 "h", 1', .''ll",,~( ,. 'f,""f:>SRELINQUISHED BY (SIGNATURE): I DATE liME: IRECEIVED FOR LABORATORY BY

(SIGNATURE):
I /1,. £,./1 /U(> ~ (i ~'I c/[)[..l 2. (:;.:>

Order No. 70440 (069])



CHAIN OF CUSTODY RECORD

PROJECT NO.:

E'-J Co to
SITE NAME:

W tl/ 0 iN C7r01/2 rlJ 1\ :5

.s.-

REMARKS

STAnOH LOCAnONCOMP I GRAB

) /' /' . -.' " . NO.SAMPlERS(SIGNATURE : ;,<,...•..,.'v.~e;.,· ,.' ,.~,',\/ OF

CON·
a::::::::"::;':"':":~~~~~r---r-- ...-------------., TAINERS

STATION
NO.

RELINQUISHED BY (SIGNATURE):

RELINQUISHED BY (SIGNATURE):

'>f:::'<-"'" ';<;.,c-

DATE /TIME: I RECEIVED BY(SIGNATURE):

IV V V V V Jr' .,,,), \;'\1('..-
t,: \.. (,.,' ....Jl'r v .." .

v" :.J,I~ i (' i r='-.,

IV v V V V <:} I Gv N J L'~I /1 I c ...-L,

vi' V V V- / K,/"J«( J31/ttJK,

C I V· ii' V' "./ V li,IJf;/nt0K
I vv V V· ,... 'lu." (.. (\() kJ fi k v:. "

V V v VI v1 I II
c-,

I' V V/ V V Vi I l,"
.....::~

" I I I I , I,'. ,i r'U ,.....,.

(., I ' r I \ I I.-

.,.~.

I ,_
I I i I '<, !

I ,,::( \ \ I \ I I .. /

.",,\

I I i I",;i'

", I \ \ Ic, ,"" ',"':' / ,';/

RELINQUISHED BY (SIGNATURE): RECEIVED BY(SIGNATURE):

RELINQUISHED BY (SIGNATURE):

L'S fV1WeL.1 S

/' I 03, Mw 0(0;1

, '.' If:< 'Jc ....., ,J

vi C; Ml-V03 'S

DATE /TIME: I RECEIVED BY (SIGNATURE):

vi VV(-, F ~ ~2S crT

V I 0'3, MW 03 SI.

V I WGRB~.2sGtl

/ 103 ,',II-VOl'; SI

y'

/1 0 3 /1,fLUOI S

/ 103 /'/L-UOJ T

vi' I oS MlV 0<0 £;

/ ....,
U.-J j'--lUJ 0 W <.:

i/ I -.OS' LL{w {} (; 5

V I 0_"> It.-lui t1b r

/ I -( rip b 1/1 tJ k. -0 I

",::",

" .-, JlI ';J '::>.. ~h

<S;~h lIE, I '

." I I. ->"'7 I : I)

/Se I/C~"''l',,;'' '~'.,..., 7

'.·-,11353

.1,";(;,1;<)1.:1

/ /~~ \4("") II(>.-)/)

r f, '-h II? -::- '1;ry .'

. l':'/;~,112 \.If}

'/e', >, j ,10800

.,: j,.':;'h loYs'IJ

,. !., '.:~;,. III L.j~,
cO"':'> ~,

['.-.1:«;71 1505

'12:)/~IC 15,

.~

::..

." 4~

l (

I"~ "

i

I'"

.' .<

I,

. "<!

. I

l.'·J ... (:

/', ~.

(.

.'/~"·cui:

," :7,

I
DATE /TIME: I REMARKS: ..,; /, ,RELINQUISHED BY (SIGNATURE): I DATE I jIME:IRECEIVED FOR LABORATORY BY

(SIGNATURE):

1 I ,. ,(..., .. 1/ r) l " J Lf (,. , .5

~

Order No. 70440 (0693)



CHAIN OF CUSTODY RECORD

PROJECT NO.:

c r ( '"" / I

SITE NAME:
NAsJ ji /3 : Jj I II/t.. .~';J t.>. /',.: j v <:-~

". NO.
"'",.. ,. ..// \ ." \. :.. '. OF
/'."- " , <I CON.

\ TAINERS

., REMARKS

~.;1·"'·'1 JI. '...c•. :)

!/11'1"0 IJ),lJO

'I'~/"!/1)61>

'jiFh] IJ~'1L

,: , ,1 ~: .", f, t: 1;:_ ... 1

r 1", P elc,~k

-h if. 1(~ J.5 ~ s 8

t.. II' 1/",/ /' ,/I" .., I{'

,).

~

l.

,2,

).

.1.

r" ')-' e. I"" .. k:

STAnON LOCAnON

0; ",.·tu.) "OS- 1:

() J . j"-IW - () 5 S

03 . "'ft.V ~ 06 sr

",I (':'" l. ...... !' Ii ,'0':: j

~. ~'13 - ,A, I ;f' '7' J

LV 6- . J\ 6 " ,)6 i<i"? "I

COMP IGRAB

\,t~

-
,.,.~

-
V"-
V
-
i.....·--
v'

13'
;'/i/il~ I

({Ifiy) 10:10,)

E BY (SIGNATURE):

/~I )....M;.."J';'tC::" ( -'

DATE /TIME: I RECEIVED BY(SIGNATURE):

1,- t,(.'nll~1c

RELINQUISHED BY (SIGNATURE): DATE' nME: I RECEIVED BY(SIGNATURE):

T
RELINQUISHED BY (SIGNATURE}: DATE/ TIME: I RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: I RECEIVED BY(SIGNATURE):

RELINQUISHED BY (SIGNATURE):
1I DATE 'liME:IRECEIVED fOR LABORATORY BY

(SIGNATURE):

I
DATE/IE:IREMARKS: 5; 'JJt>,rd Vlt( ;'>'(1; --"I ;:;"J<.t'''",-.::;..$

/)1,/bt / / No =>0 '(f I ~ d() I '-14
Irder No" 70440 (0693)



CHAIN OF CUSTODY RECORD

REMARKS

SITE NAME:

tJJ\~'I~~ w,'b...;,) 6-ttll"'ct.-

GRAB I STAnON LOCAnON

NO.
~AMtIjRS (SIGNATUR.~~:, , ...' ,.:..:' ::i~~. cg~-
~~.. :,:",;.""~" .•,,, TAINERS

STATION I DATE I TIME I COMP
NO.

PROJECT NO.:

S~,(, I CTo~'11

I ~"114r~

;{ ~IO'4fi:l

3 r,t~11/(l'5

tJ ~11435
5 ~1~AOO

..,,/ I Trip 13'c!~k

.,/ I oJ t\1~ 0 ~ .s r
y"" I 03 '"~ 0:2.. I

~ I 05~ wo,.t>
v/' I 0 I Mv..l ;2.3 I

;:l. 1;;1.

" 1;2-ltll

" I?-I' I ,
"I;tl III

;l. I,.

I I I

, I I
I I I

Tr.p OI~Aj(

(, 19!t1 11;158 tI'" I 01 MuJ OJ]:
" I'

4)0 M's/MJ..l)

1 ~1IJ'fOo V I 0/ t11WO/:r ;J.. 12

f 1~1IJV;'o

1 1~~0I-5
Ic I~111o'U>
II 1~}lu'ts

/*' I wG-RB¢1ar

V I o,,"l'tw0:51

V I O~~ '-",) ,~

V 1 0;\1'\-...)0,3.5.1

, 121'llllll

18 1-1313 13 ~

b 1;l.111 11'11
, 1:2.1 I I t II II

1)0 ~BI t11JJ)

t;l. 1~11"";l. /' I o3",W 01-5 " 12.1.1 'II If
13 ~11J1o.S
J'i 1~~~'155

V I O. "14oUOB' L

ttl" I w '" "&01 01 ~1

;t 1;(

~ I ;11 f I I I I I J
DATE I TIME: I RECEIVED BY(SIGNATURE):

01·o7·,ij/1oQ

RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED BY(SIGNATURE):

I
RELINQUISHED BY (SIGNATURE): DATE' TIME: I RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE 'TIME: I RECEIVED BY(SIGNATURE):

I I
RELINQUISHED BY (SIGNATURE): I DATE 'liME:IRECEIVED fOR LABORATORY BY

(SIGNATURE):
I DATE'iIME: rEMARKS: F<,...l E K A.r',,11

.# 5081'10 o:t..'iD
Order No. 70440 (0693)



CHAIN OF CUSTODY RECORD

SITE NAME: '" -./~...J"" vPROJECT NO.:
'i6 ~ 1..f.Q;'- '

"51-1 Co Co Wt/I O l'0 G, ovE' '-.i Q;;I or ","'-Ji
A '\' ~ ''J' Q. ,. ."........ ......., ...." ~ ~, ~

~ C -...( - Q' ,-,Of ... ., ".' ~ ..., 0::;
SAMPLERS(SIGNATURE):~ . \ >, _\"...'"--''' NO. "/-1. S' \"Q':"" "" '\"} .:l.." v

OF -.J~ (...~I.!J .. '".,.-:- ... ,~
, , - \ ' /

CON· .:t, S" 0 v <" f'v ,-:.~ ;:" ;. ~ __) REMARKS')\", j ,t,y,~.,) I" ..../ ~..-, '- ,~~/ )" .. ..::l: <" • -" 'i .' ", .""'... ' 'f" . " ;., _ .::. . ."'. ./ TAINERS ;.~ \ ::J' . ~ i ~ c~ "k:' /i'-"V "A.~' oJ" '-J. ..;~ Q" .:. '" J' ~. .:;:.v ~ ~ ~.STATION DATE TIME COMP GRAB STAnON LOCAnON rv ~;....C --..1-", f-.._" Go:? '. ," ...... ;.. .,NO. " N ,tv :"'"' " ... .~ .-........" ......

~?DA~ O1{)O ./ l'y; \; BlllrJ (.. ~

[..1 ?'oJ'f.i lo'3t; vi \2 MWOL .,; V V ...; v' V ../
Inl ;"in. IIYl V 12 IV\k) (> I V V .,; Ii V V- I/'

:,..
I/'1',t1(fl n7t.> v· W(:r f B Co 3 0 11 V V V V vi v'

I~c.'fn n LtC> ~ Wb RBG:, 30 '11 vi' V V ..; V V V

'1'1n Ill3f1 V 03 Mw ()~ S " V I ../ V , ~\~1-'
t''"'frt " S V I j -; 7 -C!5Tq 1\1l ·ISr;Q OJ Mw 0'0 ""V l' .. Y

·".':.,l,.
/039 v/ 1;2. "t.! ~AJ 0 4 b 6 3 3

...,
3 -~/

",?
J..7 -J 00 1'15//"(51)

.'/';-7 1119 /' 1;<' ,.1 t.-U CJ S- '1 -, ~), j t I I I'".,
V I~ l~'f(,J () 3"!'1') U/O tj 2. , I t I l I...."

, 'Ct1h 1:505- V- a::: 1'/ uJ () 3 I. I?? G 3 3 3 3 Do 1'15/;"'/$0
" f -"i1l;;7 ,54:S i/" GJ 3 f'-/l-v I 7 r L t:l.. J I ,
( 1~3i..J!'tt) J{;, 15"' ./ 03 /"oIW 0'-1 r G J. I I I I

'::'/';#"7 17/5" V W Cr- IL 13 06 :500 I q .2 .2 I I , I I
RELINQUISHED BY (SIGNATURE): DATE InME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE):

,:~:~/1~'o<-/;;"'"~ ,~~,,,,,,
"/:tu./o'f' 7 Iw,k) r

RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATEITIME: RECEIVED BY(SIGNATURE):

I 1
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE /TIME: REMARKS: ..5' t. i '/:/,,-./ 1./' ",' /',- d>. ,', / t . /.",,,, :;''':;:

(SIGNATURE):
I T /1,/(",1/ !t.Jp' ;:;(.' PI !..j(;>u ::r. 3':::;:

Order No. 70440 (0693)



CHAIN OF CUSTODY RECORD

PROJECT NO.: C r () 2-77 SITE NAME: ~

:5--.II(;{;, ,)111 IV,llc..· .....-- tr ,-"C· ~ <:. IVA> \~~ 1;"
~ \

SAMPLERS (SIGNATURE): 5t, vI lCf.-·~·\·I,·,t NO. ~~ \

OF I. X

"''''''''"L~'''''''' .- CON·
,''l' \ ~: REMARKS\' , .

.?::";1"$-,r."'",,*,;':'~ ."'~.?:« ~I" TAINERS \if

STATION DATE TIME COMP GRAB STATION LOCATION t v
NO. j) t..'v

Gl.;'l,,,
/4.JS V OII"'fW07 r 2 21';"7

<.!.....~,
JSOt:. V- Ol ,A.fW07 .s 1. 2-

</, I/' /.{} G- iZ. 13 0 6. ~ ') 0 I :::... L /<.' I ~.'1 /t It:... /3 I~.,...., /r''?I'il /525

.

RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED IY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY(SIGNATURE):

~~ ;/"T~~ 6/';."7('rJ 1/611S I,~.~~

RELINQUISHED BY (SIGNATURE): DATE /TlME: RECEIVED BY (SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE):

I T
RElINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: 5 ~ '///'r <':! v/ .. , r:/ .-,'.""'r •. •~ .. , ../ ,f:"''''.,''- / J ,.~/ :5~ 5"

(SIGNATURE):
I 1 /I'''?/ // Pc:> .:; 0.9 I it'. (., 2 z.. S

Order No. 10440 (0693)



CHAIN OF CUSTODY RECORD

NO.
OF

CON
I---_-....,~ ......T_J.......;;...,.--__-------------~TAINERS

STATION STAnON lOCAOON
NO.

PROJECT NO.: ISITE NAME:

(\ (1 (C., I (n::> . J "l'{.·- Idt\ ~Tt«~ LJ, \\o.J l~ I oJC-

If;,<-{ '~;:JI) ~..,.-::

'~'ff.10 I ,Xt~d /lin!"'>

REMARKS

I J

) I<;2

4 I I I I I J I I I J

~

~--I t:J3 SS /3

v/I LU~'R. p.., L) Lj 0 'R

v'''--I 03 S.$. J')"

..,.//

/' r

/'
V/ "

n·

V /)~<.,soS

V· ,:A

V/ I :2.

..,./'" .s-...) 08 -:J

v-' ;" ..... ')("Jc, 2-

~'

/'

D 3.SS II 2v ...

k:.:b:d JU <<

Y'~-;,IJi'(1

Xr::U'::l.1 ), .... <

y.~
ft1::] ID41"R.

~:'1'IIIt.Jj

~~;~>21 /1/, r:

X,AJI/;,\<::

'~+I 144<'

'}f;~
':/<;l:71 h ~.t::

I.j..
/,5/~ '7.1 j 7 .....·~

h
'

~., <.
:Xi:2.1 !'~...,

:h,. I
~:1 r-'r,U

I

II

7

<:1

8

1'2

'"7.')

"

1'<,

r
-...)

LI

:l

RELINQUISHED BY (SIGNATURE):

( O'lll"aJ
RELINQUISHED BY (SIGNATURE):

DATE ITIME: I RECEIVED BY(SIGNATURE):

14.)(· '(7L~,;->
DAn 'TIME: I RECEIVED BY (SIGNATURE):

RELINQUISHED BY (SIGNATURE): I DATE/nME: I RECEIVED BY(SIGNATURE):

I
RELINQUISHED BY (SIGNATURE): I DATE' TIME: 1RECEIVED BY(SIGNATURE):

RELINQUISHED BY (SIGNATURE):
I

I DATE 'liME: IRECEIVED FOR LABORATORY BY
(SIGNATURE):

1
DATEIIU : rEMARKS: .' ;:eJ F,l H" b,',II

tf-}..<1 q 2 7./... () 0 ~ <-
Older No. 70440 (0693)



CHAIN OF CUSTODY RECORD

PROJECT NO.: SITE NAME: (

5'1 (;;10 I CTD- .). 7- t fJ A~JKf) WI Ilo...J 61 DJC- 1.( :..5
SAMPlERS (SIGNATU,)E)., ',,' NO. 1'-,' 'i'..f

I 1
~":' OF e,; ...

I 1"~ '0 CON· ~ Q," REMARKS
\ \, c..?:A..---- TAINERS J" '--::~

STATION DATE TIME COMP GRAB STAnONLOCAnON \l- .....
N~ ,

'1 '" I I II ~7 IILJ I 1-/ 0 3s S0 Lj I

~ ~~/"1 J101 ~/ D3-Sso3 I I
-=) ~j"1J~2"t,' v'" (~(fRD D9c/f{ I I JlolJ· ,DD Ilo~ ),A 2 LJ 7(>

J

RELINQUISHED BY (SIGNATURE): DATE I nME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I nME: RECEIVED BY(SIGNATURE):

(J·v'/9 4· ~ Tfl I 7<x I
RELINQUISHED BY (SIGftATURE): DATE I TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE):

I I
RELINQUISHED BY (SIGNATURE): DATE I'nME: RECEIVEDFORLABORATORYBY DATE I TIME: REMARKS: 7::,':', \ (.: v t' I (f f,~I.11

(SIGNATURE): ~ '-'...... ,f\ n u
t-----rl~ I#--;;;"9 '1 ;J.l;2..605L/

Order No. 70440 (0693)



CHAIN OF CUSTODY RECORD

("/oFt)
\ _ -, _ .

SAMPlERS (SIGNATURE): NO.
OF

CON
I---_---I..~~.,..-i.",;;;;;;r;.-.....,F-------------__t TAINERS

STATION STAnON LOCATION
NO.

PROJECT NO.: ISITE NAME:

5'1 (~)t:, / c"'!o ,;J t 1 jJli Yl R3 W·llb-J 6\ ~JC-

'r
J 1/%11 ('1S'~

::J.. 1~111DJB
(I

..~ I~+ I JU/D

I ~LI A-; 1 III u t:;

If
5 17h/:7.1 WI,)

I
'1,-

o '%11/1/1L/
'I

-; 1/h'11 J:1. 5c,

'Ie',., 1Yl'
?; J€{:;tl/ ." J

'-I Ij~/71t ~ (S

'/.'
)0 1~~ln~<

h
JI 1 ;<;f1 /'I.1L

Y;
IJ-. I ~'1INH

/3 1~~1141J~
) 1.1 I~ I Ji;,IV"

RELI(~~(SIGNATURE):

RELINQUISHED BY (SIGNATURE):

~I BGS5 OJ

/1 [j6- 550;2..

v/ I (~G- s_~ 0 cf

j.,••/ I b(:'" <; <; n 7-

V'. I (1) (-r- S <.., 0 4-
/1 -1/ [J.('--c S5 In

/ I f-\G s<, n9

t./ I fJ..(r·5S6~

V"'. 1 Kf.,-<;.<: I J..

v-I f",:,- .;; <: (,\ S

1.1'//1 [<-i'.,- ,C:; <; (J C-.

/'-1 (~c;<; I J

~'I [J" c,. sS I?

~I LA)0- RR 0'-/01-
DATE/ nME: I RECEIVED IY(SIGNATURE):

t70L) IIf.l9:

DATE/ TIME: I RECEIVED BY (SIGNATURE):

I

13
.;). I

~- I L

RELINQUISHED IY (SIGNATURE):

RELINQUISHED IY (SIGNATURE):

I

REMARKS

j) D ,~! ~ /1'1 s D

( 1Jlc.,/J . Do ;\0+ A.-IA)/lJzc....
DATE/ TIME: I RECEIVED BY(SIGNATURE):

I
DATE /TIME: I RECEIVED BY(SIGNATURE):

I
RELINQUISHED BY (SIGNATURE):

Order No. 70440 (0693)

DATE /llME: 1RECEIVED FOR LABORATORY BYr-----r-i (SIGNATURE):
DATE/IE.: rEMARKS: p:J E)( rl iT hili

#. ,;1..'i Cf ;). T:;}... () I /~#\



CHAIN OF CUSTODY RECORD

CGT-----}~9J~·~~

PROJECT NO.: SITE NAME:

S4bfc, eTD - ? 7- t i\JASTRB v.J,I/o...v G(olJ~ I L {...,

'...... -'SAMPLERS (SIGNATURE): lA--.Il~~
NO. ""ol .-JY
OF {~V ",.Y

REMARKSCON- U V( \I~\ "-_..

TAINERS 0:2, :::,O~;Y , LJ '-!~
STATION DATE TIME COMP GRAB STATION LOCATION '--; .::'q" :::~

NO.

I ~f 1155 v/ 035w 0'1 0 ;;z.. I ( ( J

~ y~ -/ o3Sw II I
;2 I I I II~') Co

3 ?l;l" v" o 3.bWD3' b ;l., I I I I?<it /)LI4(

LI ~t 1]05" V' o;J.-sPo I L b ;2.. I I I I

5 ~A 1530 / WGABo3.?o b ;L I I I ( Ht>IJ. - .Do 11 <:. f ,.1 r'1d Iy 2 e....«(1-

b ~X / Tr If' l)la"k' ;J.. ;;2..C{1 O~,)i:>

RELlN~ED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE):

l'''~?:~ 3 '.)0-971/"'D I
RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED BY (SIGNATURE): RELINQUISHED IY (SIGNATURE): DATE I TIME: RECEIVED BY(SIGNATURE):

I I .I

RELINQUISHED BY (SIGNATURE): DATE I TIME: RECEIVED FOR LABORATORY BY DATEITIME: REMARKS: k::ll:::x Htl'b,l}
(SIGNATURE):

II J.-9927-/1 b93I I
Order No, 70440 (0693) ~~



CHAIN OF CUSTODY RECORD

--~---

~-~
PROJECT NO.: SITE NAME: 6 ill -Ji- .5Lj b b eTo· .)-71 /J/1,:> 1 iQ g W,llu....) 6-\ u J~

IA I

NO. ( (- j,

SAMPLERS(SIGNATURE):LJ--ffS;;~ . 10 ~ ,0-.:; r.
OF 41 !-;~~..JI.-

REMARKSCON- ~ ... 6- t"!-- \.-

0'" " ..TAINERS ) r v. ~ )
STATION DATE nME COMP GRAB STAnON LOCAnON t{ 0-0 v,

0 ~/J: t>:.>Jj
NO.

I
.~

~ 035J)O/ 4 I I I \At? JJ,05

.~ ~/9] 1,}.50 / D 35J) D:>.f '--I I I I l-,
V' L( I / I:j })%

13/5 O~-.5 Po \S I9f

RElI~4-D)!(SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE): RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED BY(SIGNATURE):. <c___-,.,

J - )..0.,;71" Ir(.Ji> I
RELINQUISHED BY (SIGNATURE): DATE/TIME: RECEIVED BY (SIGNATURE): RElINQUISHED BY (SIGNATURE): DATE /TIME: RECEIVED BY(SIGNATURE):

1 I
RELINQUISHED BY (SIGNATURE): DATE/nME: RECEIVED FOR LABORATORY BY DATE/TIME: REMARKS: (-e -1 1=)( A· ( b.i I

I
(SIGNATURE):

I #;)..9/;;l. 7- r-r fc 93
o,~No. 7G440 (0693)



CHAIN OF CUSTODY RECORD
J (; \. ;L.)

PROJECT NO.: ISITE NAME:
,,' ,"1 " " ' ,

i.) '-I l'b I C"l c> .' j,7: T i'Jr\,\,i!"'~:J \t ..!, t I ('..w (., I (j vC

SAMPLERS (SIGNATURE): \ .... /) ':>~.

I t)1~' <-." l.._....~._ CON-
V'..-: '~- TAINERS

STAOON LQCAnON

J

'1
,.,..:-...

3

c'
'j....../

.~

,,/j~ Ie, '1·".(1"1':\ . l~~ ,>

.~

/~ :;.I~':'l?'::)
,.1;",
'-Q,,",/ II,,,<:;JC ~rtf ,JI·.')(./

i
)ft'" " 'I'
~n If) 'I'" ,

1,

/I}o'1 1;0 (0

v/
/~.

V

11'/'

v/

v.....'

\."', . C) -z.,':(" _.)...J 0 r

",< "",- ~7
J,)(, ».,:'1 0 r

.' or _ c""
l'J<:, ';, t.u 0 .,..J

, , ('... r'r:::(;r ,.::> .'> 0.;>

~:Yv~)WOS

(
K.)

,2

b
.')
Ir--'

"

1 I I

l I \

d--I f II

,::1. I J I /

:;2- I 1

J I I

J f I

1\ j

i 1'-:13o ~i:ilj()l" 1"./ I be'! \$c, Y ")
:?"" f I l

7 );'')..,t "It "j."h)
/J, '". If/' I l~ Swof, t7 ;;z.. I I I t I (

<"t
')

i"

y

~'~ -; II., '~e:

~t 1

1,>J-. "II'; (,' "F'J'l' •. "-.'

v''-'

(,//'

t.. ,<. c C 7', {~
) ,) ') ../ ......,..' '-.,..;.

o b <;IW O,-~

'!
,':l"'o.

j ,,".
J '1

I (

~ 3 ,3 1.3 13 l fL, /jL~/ "I:J Sf)

Ihl
j ;l., ~ f Il.;l I 0

It I;:-/~ f II Jo.>

10 )i~i71 jJ I ()
/'

it'

\,/

v...

(, "" <: ",'Ub ,'., U '3

L;.G ~vJQcf

j,,,. (~. '.:;" \: n c,
I... ..' ,,-/, ) ..... ,

b 1.,3 13

h

~ I I I I

;J... J

J}) ril ~\ / III ,:>j)

I IiI I

',,>

,3 FlI/~711 i ]"

1'1 1}~:j111.35

v·

v

I" ¢" <;' 'j , I\.b }\,.~c '1

j::'),..-:.S\"Od
_~\',...I ". -," I

?]
;;L , I (

?- I

RELINQUISHED BY (SIGNATURE):
'~ . ,

I, ;1 d <. f)
\A/ ""..,.1;-":,

RELINQUISHED BY (SIGNATURE):

DATE' nME: I RECEIVED IY(SIGNATURE):

':i~'\({ ,1':"'1'·1/' ,-'i:"
DATE' TIME: I RECEIVED BY (SIGNATURE):

r

RELINQUISHED BY (SIGNATURE):

RELINQUISHED BY (SIGNATURE):

DATE' nME: I RECEIVED BY(SIGNATURE):

I
DATE' TIME: I RECEIVED BY(SIGNATURE):

I
RELINQUISHED BY (SIGNATURE):

Order No. 70440 (0693)

I DATE'iIME :IRECEIVED FOR LABORATORY IY
(SIGNATURE): DATE 'IE:IREMARKS:'~ (' \ i "< f L( 1:)1 II

:i-' ~s'(') 5"/'3 -." r") c;> -J..
(:~,_ .," "-)'("~"" t~:.



CHAIN OF CUSTODY RECORD
r -::,L \

"-]•. \",':.1 '\ ~ .. , '. .j
.,,'

NO.SAMPlERS (SIGNATURE):I~ . . OF
I ~ V t \\ '--.. ( " CON.V ...,,- \,; .)~._.------ .. --- TAINERS

STAMN LOCATION

I \,- f.,. ... '.. - ' -.'
,J,J.(.]" I \ i-, c ,,) I.)

) /' f" ~ ._,V . \e~- .' b C.;I ( •.::i

r--
Ii. '

J . J \
.:~ 1

\ I I \

-21 J J J+Y
I t

2~,

....."\
.....;.,.

I

'-') I L_l_~0-'....

\ I
\

I
I I
J !

t
I

!

/ /" .
.5 < " t' "'J"I

........ " "'; "/-<':' ,,,-_ }. t. ~ .L1,j ,.',,,' .

.... ~.'. ~..... !, I:~' .' REMARKS
'I' .......~ tit l'" •

;- ~ .. ~ ( • r'

V ~~/ .~:. "

II.... ,i'

b

;;
~:.j

,....,
'''j

.""l_.

b

"j
,--r--

~:l

(; (~:.) \..t~•.\..,\..1,/ / "" '.......

l')6.)wo2-

i )(~ ..~ "lc· ,;;1-

bl~,C;UJ 0 I

L)C,:::;50 I

Tr ~-l~; \~),k

STATION ~ATE I TIME I COMP I GRAB
NO.

') "

/i}t; 711:35<;1 1 1./

N{,~ 1 IV

I t/

1'< '}/If, i ( ~.'d I "~<,,/

I £,,<"
.,"

it

-'") I/'h? jS~cJ I V',.........",.

'2\ I}j 7"'<11 "'''' I I v'

P~~{El~ ~): / <: r c - :=l7"t IS~~,Ei~:~~~ ~~

I I

RELINQUISHED BY (SIGNATURE):

f !\ 1/": ,.~'') -\ ;+1"(,.,,..\' ,

DATE /TIME: I RECEIVED BY(SIGNATURE):

'3 i] \rll Jt -',u

RELINQUISHED BY (SIGNATURE): DATE I TIME: I RECEIVED BY(SIGNATURE):

I
RELINQUISHED BY (SIGNATURE):

RELINQUISHED BY (SIGNATURE):

DATE' TIME: I RECEIVED BY (SIGNATURE):

T
I DATE 'IME : IRECEIVED FOR LABORATORY BY

(SIGNATURE):

RELINQUISHED BY (SIGNATURE):

DATE IiIME: IREMARKS;;f

DATE I TIME: I RECEIVED BY(SIGNATURE):

T
'~, 1- i. I I .. 'r \. <.~ - .>( ! ~ ,! ,,! I
2 ,:~' (" /-~;' I.:;' ~'? :t, \' -2.

Order No, 10440 (0693)



Severn Trent Laboratories, Inc.

Chain of
Custody Record

SI'\'FI~:-"';

'IRENl STL

Telephone Number (Area Code)/Fax Number

6'/ ,).. 'f q I.. '1 { r (';7

Project Mana~ ',,' I I T' lJ V II eVr· \1/ .."" ,
Chain~!~V~Uf4

STL·4124 (0901)

Client

1ef .. Vl Tt( h NUS
Address "'''J, . k Av r>' , ,r', , ,~"c. ' .' .
9ty, (' {) T1(a~ Zip Gode _

f<. II jot If III :.~; IJ IV,I\- I Iq I ! i,' ~
Site Contact Lab Contact

I ~ h,.. ,

Date.

1-/ / ~ r) .." :;z..
Lab Number

Analysis (Attach list if
more soace is needed)
r1>

Page of

Special Instructions/
Conditions of Receipt

Tv, f t ',., k

~

DU~ O>"T~D ~ -09/0'02

'f

c I,,,: I 'J
..I 1.·_' :.

:>
\-

I Containers &Matrix Preservatives

~
i 'i "~ V> <Il

'%vi \j

-

/1 1TIt-t--b'':;' ;-,'

Time

}'S I'>
IS 5\\

II.:? I)

Date

\ Ii I' J~ '1I ,

ill· !' 7

li!?o},j7'

'1/1.'j 10 7-',,' I·,

0 7'" r ?j 1 t,' 0:;. .. ,', I \' ). - (', ,

C' '7 ...... I: ". I'j I ' - :,,1 \

() '7 l' fJ 0 ~'- ". d I i',.. C ')" .>, ~ .' " '. .. -<,

r- -; ..,.. {> r'''''' '\~' 11 I' ~ (' I
{ ,: )- , 1 \) > -' {.) .,1 ..... b .').--

Sample I.D. No. and Description
(Containers for each sample may be combined on one line)

Possible Hazard Identification

o Non-Hazard o Flammable o Skin Irritant o PoisonB 1Sample Disposal

o Unknown 0 Return To Client o Disposal By Lab o Archive For
(A fee may be assessed if samples are retained

Months longer than 7 month)

Tum Around Time Required

o 24 Hours 0 48 Hours 0 7 Days 0 74 Days

, Relinquished By :-f; ,;:, .....U\'; )....1-...,
;,.......

2 Relinquished By

3, Relinquished By

027 Days o Other.

Date TimeI'! h r, !!'7 I 1/
IDate ITime

IDate ITime

:('

OC Requirements (Specify)

1, ReceIved By

2 Received By

3 Received By

IDare

IDate

IDate

ITime

ITime

ITime

Comments

DtSTRIBUTlON: WHITE· Returned to Client with Report: CANARY· Stays with the Sample: PINK· Field Copy



Severn Trent Laboratories, Inc.

Chain of
Custody Record

SFVER~

TRE;\jT STL
STL·4124 (0901)

./,

:>

Client Project Manager Date Chain p.{. Cfst'V-s'uf~T" ..- I "'-, liS K,,; .', 5(' (J 11./\-·kT ev r- /' j ,. '7t: j v,·~( \ E> '. >~ : J (, " .j..L ..... v ... v
Address Telephone Number (Area Code)IFax Number Lab Number

I(f (: ( I,.". k ;\ V( t'; !D - ({ q { - q f T\ If Page of I
City IState IZip Code Site Contact Lab Contact Analysis (Attach list if

1< :""'i {' / fVV'($;a fA I t{ iff' (. "
more SDace is needed)

t ,,,-
Project Name and Location (State) CarrierlWaybill Number

"
(:

j\I'\'j(<.iM/11 /) f'\ IeI' (I r 'I .)' r I ') .. ',7,' \ .-" .3' ~) C J
" -

L..'
1 ?-: j Spec/allnstructions!I I ' .:'. " ,. 'v (.~ Y 0 v (, . ,... _' , '- '. / 't'-
.~ --<..

ContraCl/Purchase Order/Ouote No. ," ,~~, " ~

Conditions of ReceiptContainers & -" .,..
Matrix I",

~
.

Preservatives
~

t

v; 0
\,-.~ )l ,j

Sample I. D, No, and Description ~ j c .., 6 °6
-J ...

Date Time ] (J) 0 <;:, ..).

'""
0

(Containers for each sample may be combined on one line) ~ ~ ~ ~ ~
G

~ ~~ :> r::. is '.>:t: ,...
{/-:: T f 0 (, - (' > ,! - ~,:,) ,,:1, I c 7 CCf?r; .J 1 ( ", r r'. f·A '.;, ~ \ ))., ..

O:;,yC( -C1['::-- C'// ,-, J '7 I C' If '> V .~; -- I I
-' /! (' " I

() 3 TrCf -: .y,:q- »)1/(7 J ~ \ I
;k * r .r: :; I J I ( v' " 1) \~ t" F.' t, . t'\,'. ; .... ~ .." /, .... ,"

C5TPCi / /:( - <' 1...1 ~. (/ I( '+ ..; ./
.... ,

I- (,' 1,-. :''. .,~ .,.. '.' I

(;. ? 1" e c G - ," I :- .2 ' r· ,.... '/fl'-' I "1 ~:' ) J I D,,;F Ii 3Tf'oC - O~DC{- o~c' -" ..' I.' or

o '\-f\; - 1';< 5° ;.'f./,. 7 -7 :./( 1,/
I /... + r r f!,;. k...> .' \)

Possible Hazard tdentification ISample Disposal (A fee may be assessed il samples are retainedo Non·Hazard o Flammable o Skin Irritant o PoisonB o Unknown 0 Relurn To Client o Disposal By Lab o Archive For ___ Months longer than 1 month)

Turn Around Time Required

o 24 Hours 0 48 Hours

t. Relinqwshed X'! C I",Ij
2. Relinquished By

3. Relinquished By

OC Requirements (Specify)

o 7Days o 14Days 021 Days o Other.

~.I),.)", \
Date Time 1. Received By Date Time

T/J)ll- 1(1'')12
Date Time 2. Received By Date Time

IDate ITime
3. Received By IDate ITime

Comments

OlsTRIBunON: WHtTE· Returned to Client with Report. CANARY, Stays with the Sample: PINK· Field Copy



Severn Trent Laboratories, Inc.

Chain of
Custody Record

STL-4124 (0901)

SEVER:\:

TRE;\iT STL
Client Project Manager Date

Chain~!t~v~l1j-........
Te(~ NU.s- QZ v S ':' €1/ TVV., tv ~/;'!c7LI (-I Vd,

Address Telephone Number (Area Code)/Fax Number Lab Number

( It.. ,:~ ,"- Clov k Ave, r I r ' q ":?f • q ( 6' 0\) Page of I

Cik, 1rte lZip Code
Site Contact Lab Contact Analysis (Attach list i:

1I "!'1 rJ
1"'
t~'v~SIO 'A Iq'lr 6 ~ more s ::lace is needed

'- :r- rli
Project Name and Locahon (Slate) CarrierlWaybili Number ..

"-
c

::' 1<.:,

r i r '.~,' ,{.,- ~7 r ~'~ c' -~ :r :>
~! II S J K f, Wi!ICt..; cS'v',vC ; ;',' ~,( ,~.,.: .> (~-7l_ r - -- Specjallnstructions/l.i.. -j. It.

Conlract/Purchase Order/Quote No, Containers & .~ '- ,7: ;- Conditions of Receipt
Matrix Preservatives L,', ';:.,.

'~

v -.
Sample I.D. No, and Description ~ ~ <3 § 6 U6 V '~ IJ

Date Time li "" ~ G ~ > ' -,
(Containers for each sample may be combined on one line) ~ ~ 0 c:

~ ~~ > v\ 1';1U) U) ::> :x: :x:

03' T l7 (J 7' o~,r.(/. C I t:: /7 !I'"1 " 90> V "I ? I 1~

0; T'f 0'7 .' C,) 0'. .. s,;< ';)J, /e+- crfH' vi .; :; I I
n '4 1 r ,', -;' - ,.. 1.( ,. -: ':' (

.' [ / III r ~/
, ') I i" ,;' "'::;1I ~., " (,I '.. p" .- ."", ,. v

.( ~ -rr :~ ~,. - r~ :, (' Lj - 0 ") :--/;{<7 i ;:: S () v ,. .~ I I
"'. "" .... I". .'

r· T r'; z::- C:}~,~:~- G· .~ Sf? leT f ~ ~r V .; " I I,. ,J • , >

C: .< 1 f5 - n,:? 7h /.... 7- 7!{C 1/ .; ", '. r i I ,k..-: '; V t ' );~'LlV •

Possible Hazard Identification ISample Disposal
(A fee may be assessed if samples are retainedo Non·Hazard o Flammable o Skin Irritant o PoisonB o Unknown 0 Return To Client o Disposal By Lab o Archive For ___ Months longer than I month)

Tum Around Time Required

o 24 Hours 0 48 Hours

t. Relinquished By

2. Refinquished By

3. Rel'nquished By

Comments

(}.

;-"1

QC Requirements (Specify)

o 70ays o 14 Days 021 Days

" (, '. l
Time I. Received By Date Time

·.IV Jj..JJ;.,.. 1<7C
' ..

Time 2. Received By Date Time

ITime
3 Received By IDate ITime

DlsTRIBunON: WHITE, Returned to Client with Report. CANARY· Stays with the Sample, PINK· Field Copy



Severn Trent laboratories, Inc.

Chain of
Custody Record

STL,4124 (0901)

S E V I: H "

TRENT STL
Client Project Manager Date

Chain~:r~V~Ufb~Tc~. ,c~ Ttl Ii f\I U.:; K "11""1' S" /:, ;- ::;v)Se: IJI'q€\" ..~ ....' J. I

Address Telephone Number (Area Code)/Fax Number Lab Number

! I
{t\O (/:n, ~ Ave I: i r '-I'Yr '-/(yy I

Page of I

City

:)( Pvv:)';Q
Isr.~te IZip Code I

Site Contact Lab Contact
'i)

Analysis (Attach list if
I ' more s Jace is needed)K,h q fA /1,(.(1(, . '::- ~ - ..

Projset Name and Location (State) CarrierlWaybill Number .
fA \~ "tI,LI) JPe \",/: f/;,.; c~ f('Vf. r" ,) ~ -E\ "'X - VS- ,~ --" '/I "1' ). ,- i

,.(,~/ ,''I.. .\ h lS ' '. '~ Special Instructions/~ '- '...
( ""w

Contract!Purchase Order/Quote No, "' -.:. Conditions of ReceiptContainers & LA ~ ":Z: ~ I"
Matrix Preservatives <:., ".~. ::;-

i~v V
'.)

J
.. " V <:;0 .... ) '.,.

Sample I.D. No, and Description '" 0
~ 5 ~~

r", "'\
Date Time ~ "" ~ ~

CJ ;. ""- 5- .>
(Contain9rs for each sample may be combined on one line) " 0 G

~ > ''''\ :2 '"'\ ',,,,,- <..

'" V) V) ::l :t: :t: ~<:

O~1PDq- f)5'u0~OI r:- /-/""1- (..., ~?;( \;' ..; ," "3 I I.' 5 C

,t' ) ! f {) q - 0 S 0 ( - 0;( '::/.1/['7 r:,,;~-~ 0 J J ") I I
r~ " j'F I () - t '-I C' c; - t) I C'}, ( '1 '(,10> ,j J '. I i" ,I " ., "-'

.> !: t,

o :', "\ r \C - ( ;1 c "1- D?, ~·'l-(:'1 I i I 'J t, J v' I !.,•., I.,

e '71i'- C' if :;hh:z ,: ;t ~ J C ,/ .j .',
TV"!:! k" f ,;' ,:. I"

G .~. - Fr: ,. c - ,~,' ,:::r 1:" i-, j :7 v' ..; ,j 3 -,
I F- J'" k'5 :'" 'J i ,:j, i!;, "" i ..' , (. \. ,. ,<:

Possible Hazard Identification ISample Oisposal (A lee may be assessed if samples are retainedo Non,Hazard o Flammable o Skin Irritant o PoisonB o Unknown 0 R~turn To Client o Disposal By Lab o Archive For Months longer than 1 monrh)

Tum Around Time Required

o 24 Hours 0 48 Hours 0 1 Days

/', (; , ,;; DRelinqUished By (j J nIi 1'/ I'd"",
I. // ',,,,,,,,t:,( r' • ....

2 Relinquished By

3. Relinquished By

Comments

QC Requirements (Specify)

o 14 Days 021 Days

Time 1. Received By Date Time

f'i]c>
Time 2. Received By Date Time

loate ITime 3. Received By ,Date ITime

DtSTRIBUTlON: WHITE, Returned to Client with Report; CANARY, Stays with the Sample: PINK, Field Copy



Severn Trent laboratories, Inc.

Chain of
Custody Record
STL-4124 (0901)

SFVI'RN

TRENT STL
Client Project Manager Date

Chain~!t~VjU2()
re f,~ Tee A f.-l us I~ JS S T''-J,,'/Je,., s-i t..f / {) 7

Address Telephone Number (Area Code)/Fax Number Lab Number

/,00 c:. /4,· k A Vp /J (.,/~ ,S,-/ f f ~ " 6 f l) <-{ "f I ''1 6,<;j,CP' r.;/UL.,j'f! ~l'6 4' .S-' Page J of-'
City Is~ate IZip ~ode Site Contact Lab Contact Analysis (Attach list if

k', ,r,' "1 ,0"': l' >'~.JSS', .r<. c./,v<:.!.:. fVfeyc/ V,:/I/P;"il<:"..( f~o,,'fol ma e s ~ace is needed)III "ff_jot
" 1~

I~~
Pro;ect Name and Location (State) Carrier/Vl!aybill Number ~S-'i5" 6 B' 66'- p 6. II ,

~ ~J \:

fVRSJ{<.S L.~ ) I I I J:.; f...../ t'r I' c:- U t::'- /'">A 6:d,::v«I'/ Exp I"<::_~'> ~.J ~J~~
f':, '\

Special Instructions/, ~
Contract/Purchase Order/Quote No,

~~
.iJ ~ ~ '-1 ·v Conditions of ReceiptContainers & t-)

,; "I

~"1Matrix ~ ....
Preservatives

~.j ""
'I'

\\.-1 ~

Sample I,D. No, and Description i '" " .,/ :.~ \J oil\) "' .....
~ 0 .., 6 °6 ,~Date Time Ii '" Q.

~
0 13 I.h '\... :)l-

(Containers for each sample may be combined on one line) ~ '" VJ ~ § ~ J: ~ ~~ 1- I.."l 1 111 ;;-(,

rR -05"1')'-'07 S'I'l/07 0730 X )( .1

03 rPI z. - 0405'- (J I 5" / I.f Jc-'? OS-loS X X 3 t I

O.3TP/Z.- O~O"i·02.. .s°/ii/C:' 7 o~S-S X. )\. 3 I I

D~rp/;l..- 0102.-03 ':)- J'iIt) 7 0"5':5 )1, X 3 I f

O.3rr-"ll- O::'O~-()I S,/ /..f J,c" 7 II SS' ,'<, X 3 , I

o 3 rP 1/ .• 0 '-f () S" - 0 2- 51'!.'!) 7 123S- )<. )(., q 3 3 Do r-fS//....I'.5D

03 iPI":l.'· 0..:2.0$-0 I ::.-:; II./ Ie! 7 IS-ZO )'. ;<. 3 I I

03 rp Ii...( -CJ~03-C I .,-J4Jt.).., /6/ () ,11' )( .:t I t,.) .,I ,

Possible Hazard Identification ISample Disposal

o Non,Hazard o Flammable o Skin trritant o Poison B o Unknown 0 Return To Client o Disposal By Lab o Archive For ___ Monrhs
(A fee may be assessed if samples are retained
longer than I month)

Tum Around Time Required

024 Hours 048 Hours 07 Days 0 14 Days

t, Relmquished By

.-:.L' ~ 4'1"/'/ 4"/.
..e-~~...£... t;/ ./ .r'I-.t:-~.....~C~

2. Relinquished By

3, Relinquished By

Comments

OC Requirements (Specify)

021 Days

Time 1. Received By Date Time

11..10
Time 2. Received By Dale Time

ITime
3 Received By IDate ITime

DlsmlsunON: WHITE, Returned to Client with Report: CANARY. Stays With the Sample, PINK, Field Copy



Severn Trent Laboratories, Inc.
•

Chain of
Custody Record
STL-4124 (0901)

S F V ), I~ :\J

TRENT STL
Client Project Manager Date Chain~!!vgm

r.,...-f".a.. Tee.-h ,It.)U S /? v ~5' r-U 1',-? e'r ~/7/cJ7
Address Telephone Number (Area Code)/Fax Number Lab Number

~ 0<::) C /?),-{f:::. A 1./t!!-/7Ve. 5(.//{t:;. :=: blP! tt~/ qtfetf' 6/C L(~I ?,6YS- Page I of f
City IState IZip Code Site Contact Lab Contact Analysis (Attach list if

/C",,-,.-r pI Prvf'>/~ PI"! /<9 tit? 6- Chi/etc. Mevel V-.:::/~..-?/c..~ l3~rf?'f
more soace is needed)

"- \I ~~ S~Project /l3ame and Location (State) Carrier;Waybilf Number \ \

~ ~ ~?~~NIiSJIZ B WII/pl(/ Gr.:?/./c.. PA S'S£.I5 6'i?bS- ?6' <.( 4/ ~

~-J
~ \\ ~ Special Instructions/

Contract/Purchase Order/Quote No,
Containers & ~-J ~ i

\ ) Conditions of Receipt
Matrix

. t; "-~li ~"Preservatives
~~

\l -{I)
~ ~~

\l'

~ ~
.. ,

Sample 1.0, No, and Description 0 '" ~ uJ: ~ ~ 'lj"-
Date Time ai '" Q Vj 0 G «0 ::- I., ~~

I:) ;;
(Containers for each sample may be combined on one line) .!< & ell :5 ~ ~ ~ ~~ v.,t« '< Vj J:

TA - OS"07CJ"7 S'/71?' 7 0730 X )\ 2.

03TPIS -04cJS--O ( S/7/t!.J7 Oq~o
)I. X 3 I I

O.3Tf'I'- -0102- -01 S/7fLJ7 1l..5-o )( X 3 I i n~ --/I, ) -02-

I (
..

03TP 17 . 030"i - 0 ( 517!?!7 /510 /\ X 3

()3 - OvP -0 Z. 5-/7/(17 /6S~.J X A: 3 I (

Possible Hazard Identification ISample Disposal
(A lee may be assessed if samples are retamedo Non-Hazard o Flammable o Skin Irritant o PoisonB o Unknown 0 Return To Client o Disposal By Lab o Archive For ___ Months longer than 1 month)

Tum Around nme Required

o 24 Hours 0 48 Hours 0 7 Days

I. ReJinqUlshedBy ~~~

~._-,--~-'-'
2 Relinquished By

3, Relinquished By

Comments

--:::-

DC Requirements (Specify)

o 14 Days o 2t Days o Other,

Date Time 1. Received By Date Time

:>/7/07 1~3'O

Date Time 2 Received By Date Time

IDate ITime
3, Received By IDate ITime

DISTRIBUTION: WHITE - Returned to Client with Report: CANARY - Stays with the Sample: PINK, Field Copy



Severn Trent Laboratories, Inc.

Chain of
Custody Record

SEVFR:,\

TRE:'\iT STL
STL·4124 (0901)

t.I

Clienl Project Manager Date
Chaingtt!Vjrf6

r~ f /'E... f e e-11 /LJ U .:s /4 ..... ~ $' Tv" /)<:!:,. 'S"/8/?' 7

Address Telephone Number (Area Code)/Fax Number Lab Number

t., C) 0 Clar!c ALI t!E./1t./(;.. S", I !-e-. "5 tiP Lf -0/ / '"1(;. S".? 6 I.,:; L/ 9 / q 6 t·I.~· Page I of
f

City IState IZip Code Site Contact Lab Contact Analysis (Attach list if

J( I~'" 0 F Prv.">5/&<' e14 loJ LJ (/ G L..Hv?k rlr'7~ r \I~"?'41.~ rL l3orh:.· f m e s 1ace is needed)

~ ~~ r \ '"Project Name and Location (State) carrierrrttill Number ~ <:\ ... ...
~

1\.) 1\ _'S. .J ~(. 5 tv.' II/-'w (/-rc-ve ,-:;-A ~5·. (, :';'65' So 1. 2- ~ \j ~~ -1 {j

.~ ~ Speciallnstructionsi.i: .. ~ \.

Contract/Purchase Order/Quote No. iv '4 ~\ ' , Conditions of ReceiptContainers & '\j , ~' ,~ i
Matrix

..
~ J ~!\ .:: ~ \(

Preservatives '- -
~~ ~~ \)

~1
\0'-' . ~

"J~ ... ' '-

i
.. " '- " ....

Sample 1.0. No. and Description .. 0 '" 5 1):t: \" -' j~ ~Q ~\:Date Time ~ '" a CJl 0
i3 '0:0 ~ \~~(Containers tor each sample may be combined on one line) ~ CJl ~ :§ ~ ~ :t: ~ ~~ .). l" ~ "-

)( X
.,

T/3 - OSO(?O 7 OH5 i-

03 r~ 18' . 0203 - L:? I J02.5 }~ X 3 I I 0 ... 0 T P if:<-OZ. 03 -r)(.

O"rp/S"- ()-7..c-' 3 --04 Jt) '-IS'" I( ,>( .5 I I DI.;.", r PIF':-0J../13·n I

/71-3 • OS-08'07 /'-/3 S- X .~ :: I

Possible Hazard Identification ISample Disposal

o Non-Hazard o Flammable o Skin Irritant o PoisonB o Unknown 0 Return To Client o Disposal By Lab o Archive For ___ Months
(A fee may be assessed if samples are retained
longer than 1 month)

Turn Around Time Required

o 24 Hours 0 48 Hours

, R~/inqUisj)edB
~. ~

..- ,/

2. RelinqUished By

3. Relinquished By

QC ReqUirements (Specify)

o 7Days o 14 Days 021 Days o Other.

Date Time f. Received By Date Time

S/!?/07 19'-(:;-
Date Time 2 Received By Dale Time

IDate ITime 3. Received By IDate ITime

Comments

DISTRIBUTION: WHITE· Returned to Client with Report: CANARY· Stays with the Sample: PINK - Field Copy



t~"

CHAIN OF CUSTODY Page of ,;"

Airbill NO,j !

.!=Co~te? Y or, N
iIlCIQ tYJlC) :,:;,'"'L ",' ,,'r "..

CompuChem
a division of Liberty Analytical Corp.

to. ,-: -;;'- . ~...." '"' .,1't'OjeCt

50 I Madison Ave,

Cary, NC 27513

Phone: 919-379-4100 Fax 919-379-4040
,"",'~\~1

Courier -1 J'y

-'

MaJriOliS

}~,.., . t} (' t..,~l

II '{' ,," ,.". ~rf,.-' ......' I ..~ {": '\
, .. -- (

I ~ I !
:fIef '-./~ C·qT, :;,

City "State
~/ .., {~·V! ".~.

pH: I Slmplc'1nfb
(LIbUio)

GW - Ground water

WW - Waste water

SW • Surface water
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TABLE I-1
SOURCES AND ENDPOINTS FOR TOXICITY REFERENCE VALUES

SITE 3 - NINTH STREET LANDFILL
NAS JRB, WILLOW GROVE, PENNSYLVANIA

PAGE 1 of 3

Concentration Chronic/
(mg/kg-day) Endpoint Effect Subchronic Species Primary Reference Source of Reference

Semivolatiles Organics

1,2,4-Trichlorobenzene 14.8 LOAEL
reproduction & 

growth subchronic rat IT Corporation, 1997 LANL, 2004
1,4-Dichlorobenzene(1) 300 LOAEL mortality chronic rat NTP, 1985a ATSDR, 1998
7,12-dimethylbenz(a)anthracene(2) 2 NOAEL systemic chronic European starling Trust et al (1994) Trust et al (1994)
7,12-dimethylbenz(a)anthracene(2) 20 LOAEL systemic chronic European starling Trust et al (1994) Trust et al (1994)

Low Molecular Weight PAHs 65.6 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Low Molecular Weight PAHs 356 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

High Molecular Weight PAHs 0.615 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

High Molecular Weight PAHs 38.4 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Pesticides

4,4'-DDT(3) 0.147 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

4,4'-DDT(3) 5.56 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

4,4'-DDT(3) 0.227 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

4,4'-DDT(3) 2.7 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Aldrin 0.2 NOAEL reproductive chronic rat Treon and Cleveland, 1955 Sample et.al., 1996
Aldrin 1 LOAEL reproductive chronic rat Treon and Cleveland, 1955 Sample et.al., 1996
Aroclor-1254(4) 1.8 LOAEL reproductive chronic pheasant Dahlgren et al., 1972 Sample et.al., 1996
Aroclor-1254(4) 0.68 LOAEL reproductive chronic mouse McCoy et al., 1995 Sample et.al., 1996
beta-BHC 4 NOAEL systemic subchronic rat Van Velsen et al., 1986 Sample et.al., 1996
beta-BHC 20 LOAEL systemic subchronic rat Van Velsen et al., 1986 Sample et.al., 1996
BHC (mixed isomers)(6) 0.137 LOAEL reproductive chronic mink Bleavins et al., 1984 Sample et.al., 1996
BHC (mixed isomers)(6) 0.563 NOAEL reproductive chronic Japanese quail Vos et al., 1971 Sample et.al., 1996
BHC (mixed isomers)(6) 2.25 LOAEL reproductive chronic Japanese quail Vos et al., 1971 Sample et.al., 1996
Chlordane 2.14 NOAEL mortality chronic red-winged blackbird Stickel et al., 1983 Sample et.al., 1996
Chlordane 10.7 LOAEL mortality chronic red-winged blackbird Stickel et al., 1983 Sample et.al., 1996
Chlordane 4.58 NOAEL reproduction chronic mouse WHO, 1984 Sample et.al., 1996
Chlordane 9.16 LOAEL reproduction chronic mouse WHO, 1984 Sample et.al., 1996

Dieldrin 0.0709 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)  

Dieldrin 0.8 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)  

Dieldrin 0.015 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)  

Dieldrin 1.27 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)  
Endosulfan 1.5 NOAEL reproduction subchronic rat Dikshith et al., 1984 ATSDR, 1993
Endosulfan 10 NOAEL reproduction chronic gray partridge Abiola, 1992 Sample et.al., 1996
Endrin Aldehyde 0.92 LOAEL reproduction chronic mouse Good and Ware, 1969 Sample et.al., 1996
Endrin Aldehyde 0.1035 LOAEL reproduction chronic screech owl Fleming et al., 1982 Sample et.al., 1996
Endrin Ketone 0.92 LOAEL reproduction chronic mouse Good and Ware, 1969 Sample et.al., 1996
Endrin Ketone 0.1035 LOAEL reproduction chronic screech owl Fleming et al., 1982 Sample et.al., 1996
gamma-BHC (lindane) 8 NOAEL reproductive chronic rat Palmer et al., 1978 Sample et.al., 1996
gamma-BHC (lindane) 20 LOAEL reproductive chronic mallard duck Chakravarty and Lahiri, 1986 Sample et.al., 1996
Heptachlor 1 LOAEL reproduction chronic mink Crum et al., 1993 Sample et.al., 1996
Heptachlor Epoxide 1 LOAEL reproduction chronic mink Crum et al., 1994 Sample et.al., 1996
Methoxychlor 4 NOAEL reproduction chronic rat Gray et al., 1988 Sample et.al., 1996
Methoxychlor 8 LOAEL reproduction chronic rat Gray et al., 1989 Sample et.al., 1996
Inorganics

Antimony 0.059 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Antimony 2.76 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Arsenic 2.24 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Arsenic 4.51 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Arsenic 1.04 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Chemical
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Chemical

Arsenic 4.55 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Cadmium 1.47 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Cadmium 6.35 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Cadmium 0.77 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Cadmium 6.9 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Chromium(III) 2.66 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Chromium(III) 15.63 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Chromium(III) 2.4 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Chromium(III) 58.17 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Copper 4.05 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Copper 34.76 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Copper 5.6 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Copper 82.7 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Cyanide 68.7 NOAEL reproductive chronic rat Tewe and Maner, 1981

Lead 1.63 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Lead 44.6 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Lead 4.7 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Lead 186.4 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Mercury 0.064 LOAEL reproductive chronic mallard duck Heinz, 1979 Sample et.al., 1996
Mercury 0.032 NOAEL reproductive chronic rat Verschuuren et al., 1976 Sample et.al., 1996
Mercury 0.16 LOAEL reproductive chronic rat Verschuuren et al., 1976 Sample et.al., 1996

Nickel 6.71 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)  

Nickel 18.57 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)  

Nickel 1.7 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)  

Nickel 14.77 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)  

Selenium 0.29 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Selenium 0.819 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Selenium 0.143 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Selenium 0.661 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Silver 6.02 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Silver 118.62 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Silver 2.02 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Silver 60.47 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Thallium 0.74 LOAEL reproductive subchronic rat Formigli et al., 1986 Sample et.al., 1996

Vanadium 4.16 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Vanadium 9.436 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Vanadium 0.344 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)
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Chemical

Vanadium 1.686 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Zinc 75.4 NOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Zinc 297.58 LOAEL
reproduction & 

growth chronic mammals USEPA Eco-SSL documents(5)

Zinc 66.1 NOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Zinc 171.44 LOAEL
reproduction & 

growth chronic birds USEPA Eco-SSL documents(5)

Dioxins/Furans
2,3,7,8-TCDD (TEQ) 0.000001 NOAEL reproduction chronic rat Murray et al., 1979 Sample et.al., 1996
2,3,7,8-TCDD (TEQ) 0.00001 LOAEL reproduction chronic rat Murray et al., 1979 Sample et.al., 1996
2,3,7,8-TCDD (TEQ) 0.000014 NOAEL reproduction chronic pheasant Nosek et al., 1992 Sample et.al., 1996
2,3,7,8-TCDD (TEQ) 0.00014 LOAEL reproduction chronic pheasant Nosek et al., 1992 Sample et.al., 1996
Notes: 
(1) Used as a surrogate for 1,2-diclorobenzene.
(2) 7,12-dimethylbenz(a)anthracene was used as a surrogate for avain NOAELs and LOAELs for PAHs. 
(3) Used as a surrogate for 4,4'-DDE, 4,4'-DDD, and total DDT.
(4) Used as a surrogate for Aroclor-1260.
(5)  NOAELs taken from Eco-SSL documents; LOAELs calculated as the geometric mean of growth and reproduction data from the Eco-SSL documents. 
(6) Used as a surrogate for alpha-BHC and delta-BHC.



Max Soil Max SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1,2,4-Trichlorobenzene 1.50E-01 0.00E+00 2.70E-02 1.06E-03 0.00E+00 5.97E-03 7.03E-03 1.48E+00 1.48E+01 4.75E-03 4.75E-04
1,2-Dichlorobenzene 3.30E-01 0.00E+00 1.34E-01 2.33E-03 0.00E+00 2.95E-02 3.19E-02 3.00E+01 3.00E+02 1.06E-03 1.06E-04
1,4-Dichlorobenzene 1.60E-01 0.00E+00 6.48E-02 1.13E-03 0.00E+00 1.43E-02 1.54E-02 3.00E+01 3.00E+02 5.15E-04 5.15E-05
Acenaphthene 3.30E+01 0.00E+00 1.93E-04 2.33E-01 0.00E+00 4.26E-05 2.33E-01 6.56E+01 3.56E+02 3.56E-03 6.56E-04
Acenaphthylene 1.60E-01 1.60E-05 7.48E-02 1.13E-03 7.07E-06 1.65E-02 1.77E-02 6.56E+01 3.56E+02 2.69E-04 4.96E-05
Anthracene 6.60E+01 0.00E+00 9.70E+00 4.67E-01 0.00E+00 2.14E+00 2.61E+00 6.56E+01 3.56E+02 3.98E-02 7.33E-03
Benzo(a)anthracene 6.50E+01 2.70E-05 7.97E-01 4.60E-01 1.19E-05 1.76E-01 6.36E-01 6.15E-01 3.84E+01 1.03E+00 1.66E-02
Benzo(a)pyrene 4.80E+01 4.70E-05 5.55E+00 3.39E-01 2.08E-05 1.23E+00 1.56E+00 6.15E-01 3.84E+01 2.54E+00 4.07E-02
Benzo(b)fluoranthene 5.80E+01 9.70E-05 1.80E+01 4.10E-01 4.29E-05 3.97E+00 4.38E+00 6.15E-01 3.84E+01 7.13E+00 1.14E-01
Benzo(g,h,i)perylene 1.30E+01 3.60E-05 8.19E+00 9.19E-02 1.59E-05 1.81E+00 1.90E+00 6.15E-01 3.84E+01 3.09E+00 4.95E-02
Benzo(k)fluoranthene 3.10E+01 8.50E-05 2.21E+00 2.19E-01 3.76E-05 4.89E-01 7.08E-01 6.15E-01 3.84E+01 1.15E+00 1.84E-02
Butyl Benzyl Phthalate 3.30E-01 0.00E+00 1.82E-02 2.33E-03 0.00E+00 4.01E-03 6.34E-03 1.59E+01 4.70E+01 3.99E-04 1.35E-04
Chrysene 5.20E+01 5.30E-05 6.98E-01 3.68E-01 2.34E-05 1.54E-01 5.22E-01 6.15E-01 3.84E+01 8.49E-01 1.36E-02
Di-n-Butyl Phthalate 3.70E-01 0.00E+00 2.04E-02 2.62E-03 0.00E+00 4.50E-03 7.11E-03 5.50E+02 1.83E+03 1.29E-05 3.88E-06
Dibenzo(a,h)anthracene 4.80E+00 1.20E-05 6.24E-01 3.39E-02 5.30E-06 1.38E-01 1.72E-01 6.15E-01 3.84E+01 2.79E-01 4.47E-03
Fluoranthene 1.50E+02 1.20E-04 7.50E+01 1.06E+00 5.30E-05 1.66E+01 1.76E+01 6.56E+01 3.56E+02 2.69E-01 4.95E-02
Fluorene 4.10E+01 6.90E-04 4.28E-04 2.90E-01 3.05E-04 9.46E-05 2.90E-01 6.56E+01 3.56E+02 4.43E-03 8.15E-04
Indeno(1,2,3-cd)pyrene 1.90E+01 4.20E-05 2.09E+00 1.34E-01 1.86E-05 4.62E-01 5.96E-01 6.15E-01 3.84E+01 9.69E-01 1.55E-02
Phenanthrene 2.10E+02 9.60E-05 2.33E+01 1.48E+00 4.24E-05 5.16E+00 6.64E+00 6.56E+01 3.56E+02 1.01E-01 1.87E-02
Pyrene 1.40E+02 9.90E-05 1.01E+02 9.90E-01 4.38E-05 2.23E+01 2.33E+01 6.15E-01 3.84E+01 3.78E+01 6.06E-01
Pesticides/PCBs
4,4'-DDD 4.50E-02 0.00E+00 NA 3.18E-04 0.00E+00 NA 3.18E-04 1.47E-01 5.56E+00 2.16E-03 5.72E-05
4,4'-DDE 2.10E-01 0.00E+00 NA 1.48E-03 0.00E+00 NA 1.48E-03 1.47E-01 5.56E+00 1.01E-02 2.67E-04
4,4'-DDT 4.50E-01 0.00E+00 NA 3.18E-03 0.00E+00 NA 3.18E-03 1.47E-01 5.56E+00 2.16E-02 5.72E-04
Total DDT 6.66E-01 0.00E+00 5.97E-02 4.71E-03 0.00E+00 1.32E-02 1.79E-02 1.47E-01 5.56E+00 1.22E-01 3.22E-03
Aldrin 1.60E-03 0.00E+00 1.11E-03 1.13E-05 0.00E+00 2.44E-04 2.56E-04 2.00E-01 1.00E+00 1.28E-03 2.56E-04
Alpha-BHC 5.60E-03 0.00E+00 1.18E-03 3.96E-05 0.00E+00 2.60E-04 2.99E-04 1.40E-02 1.40E-01 2.14E-02 2.14E-03
Beta-BHC 9.80E-04 0.00E+00 1.78E-04 6.93E-06 0.00E+00 3.94E-05 4.63E-05 4.00E-01 2.00E+00 1.16E-04 2.32E-05
Alpha-Chlordane 2.30E-02 0.00E+00 5.64E-04 1.63E-04 0.00E+00 1.25E-04 2.87E-04 4.58E+00 9.16E+00 6.27E-05 3.13E-05
Aroclor-1254 8.40E-02 0.00E+00 1.06E-03 5.94E-04 0.00E+00 2.34E-04 8.28E-04 6.80E-02 6.80E-01 1.22E-02 1.22E-03
Aroclor-1260 1.50E-01 0.00E+00 4.35E-04 1.06E-03 0.00E+00 9.61E-05 1.16E-03 6.80E-02 6.80E-01 1.70E-02 1.70E-03
Dieldrin 6.20E-01 1.10E-05 2.54E-01 4.38E-03 4.86E-06 5.62E-02 6.06E-02 1.50E-02 1.27E+00 4.04E+00 4.77E-02
Endosulfan I 3.00E-02 0.00E+00 9.96E-03 2.12E-04 0.00E+00 2.20E-03 2.41E-03 1.50E-01 1.50E+00 1.61E-02 1.61E-03
Endosulfan II 1.60E-02 0.00E+00 5.31E-03 1.13E-04 0.00E+00 1.17E-03 1.29E-03 1.50E-01 1.50E+00 8.58E-03 8.58E-04
Endosulfan Sulfate 3.20E-03 0.00E+00 1.06E-03 2.26E-05 0.00E+00 2.35E-04 2.57E-04 1.50E-01 1.50E+00 1.72E-03 1.72E-04
Endrin 1.60E-02 0.00E+00 1.31E-03 1.13E-04 0.00E+00 2.88E-04 4.02E-04 9.20E-02 9.20E-01 4.37E-03 4.37E-04
Endrin Aldehyde 8.00E-03 0.00E+00 6.53E-04 5.66E-05 0.00E+00 1.44E-04 2.01E-04 9.20E-02 9.20E-01 2.18E-03 2.18E-04
Endrin Ketone 9.60E-03 0.00E+00 7.83E-04 6.79E-05 0.00E+00 1.73E-04 2.41E-04 9.20E-02 9.20E-01 2.62E-03 2.62E-04
Gamma-BHC (Lindane) 1.10E-03 0.00E+00 2.99E-04 7.78E-06 0.00E+00 6.61E-05 7.39E-05 8.00E+00 8.00E+01 9.24E-06 9.24E-07
Gamma-Chlordane 3.30E-02 0.00E+00 8.09E-04 2.33E-04 0.00E+00 1.79E-04 4.12E-04 4.58E+00 9.16E+00 9.00E-05 4.50E-05
Heptachlor 3.90E-03 0.00E+00 4.76E-04 2.76E-05 0.00E+00 1.05E-04 1.33E-04 1.00E-01 1.00E+00 1.33E-03 1.33E-04
Heptachlor Epoxide 2.00E-02 0.00E+00 5.60E-04 1.41E-04 0.00E+00 1.24E-04 2.65E-04 1.00E-01 1.00E+00 2.65E-03 2.65E-04
Methoxychlor 5.00E-03 0.00E+00 5.35E-04 3.54E-05 0.00E+00 1.18E-04 1.54E-04 4.00E+00 8.00E+00 3.84E-05 1.92E-05
Inorganics
Antimony 1.04E+01 0.00E+00 3.55E-01 7.35E-02 0.00E+00 7.84E-02 1.52E-01 5.90E-02 2.76E+00 2.57E+00 5.50E-02
Arsenic 1.30E+01 0.00E+00 4.88E-01 9.19E-02 0.00E+00 1.08E-01 2.00E-01 1.04E+00 4.55E+00 1.92E-01 4.39E-02
Cadmium 1.84E+01 0.00E+00 3.05E+00 1.30E-01 0.00E+00 6.74E-01 8.04E-01 7.70E-01 6.90E+00 1.04E+00 1.16E-01
Chromium 3.58E+01 1.30E-03 1.47E+00 2.53E-01 5.75E-04 3.24E-01 5.78E-01 2.40E+00 5.82E+01 2.41E-01 9.94E-03
Copper 1.82E+02 0.00E+00 1.52E+01 1.29E+00 0.00E+00 3.35E+00 4.64E+00 5.60E+00 8.27E+01 8.28E-01 5.61E-02
Cyanide 2.30E+00 0.00E+00 2.01E+01 1.63E-02 0.00E+00 4.45E+00 4.46E+00 6.87E+01 6.87E+02 6.50E-02 6.50E-03
Lead 3.79E+02 2.70E-03 7.41E+00 2.68E+00 1.19E-03 1.64E+00 4.32E+00 4.70E+00 1.86E+02 9.19E-01 2.32E-02
Mercury 7.70E-01 0.00E+00 3.85E+00 5.44E-03 0.00E+00 8.51E-01 8.56E-01 3.20E-02 1.60E-01 2.68E+01 5.35E+00
Nickel 3.90E+01 2.00E-03 1.68E+00 2.76E-01 8.84E-04 3.71E-01 6.47E-01 1.70E+00 1.48E+01 3.81E-01 4.38E-02
Selenium 3.60E-01 0.00E+00 1.64E-01 2.55E-03 0.00E+00 3.63E-02 3.89E-02 1.43E-01 6.60E-01 2.72E-01 5.89E-02
Silver 2.63E+01 0.00E+00 3.68E-01 1.86E-01 0.00E+00 8.14E-02 2.67E-01 6.02E+00 1.19E+02 4.44E-02 2.25E-03
Thallium 1.80E+00 0.00E+00 7.20E-03 1.27E-02 0.00E+00 1.59E-03 1.43E-02 7.40E-03 7.40E-02 1.93E+00 1.93E-01
Vanadium 4.57E+01 1.40E+00 2.22E-01 3.23E-01 6.19E-01 4.90E-02 9.91E-01 4.16E+00 9.44E+00 2.38E-01 1.05E-01
Zinc 4.66E+02 1.60E-02 1.45E+02 3.30E+00 7.07E-03 3.21E+01 3.54E+01 7.54E+01 2.98E+02 4.70E-01 1.19E-01
Dioxins/Furans
TEQ 1.26E-05 0.00E+00 5.40E-08 8.87E-08 0.00E+00 1.19E-08 1.01E-07 1.00E-06 1.00E-05 1.01E-01 1.01E-02
Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 1.70E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 3.76E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentration
Water Ingestion Rate = (Iw) 7.51E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 1.20E-04 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) Assume 100% on site Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=HR/CA (Assume = to 1 ) 

NA - soil-to-plant BAF not available, total dose is from soil ingestion only.

TABLE I-2

MEADOW VOLE - CONSERVATIVE SCENARIO
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

SITE 3 - NINTH STREET LANDFILL
NAS JRB WILLOW GROVE, PENNSYLVANIA



Avg Soil Avg SW Vegetation Dose (mg/kg/d) from: Total
Conc. Conc. Conc. Surface Dose NOAEL LOAEL Hazard Quotients

Chemical (mg/kg) (mg/L) (mg/kg) Soil Water Veget. (mg/kg/d) (mg/kg/d) (mg/kg/d) NOAEL LOAEL
Semivolatile Organics
1,2,4-Trichlorobenzene 1.50E-01 0.00E+00 2.70E-02 1.75E-04 0.00E+00 2.63E-03 2.81E-03 1.48E+00 1.48E+01 1.9E-03 1.9E-04
1,2-Dichlorobenzene 3.30E-01 0.00E+00 1.34E-01 3.86E-04 0.00E+00 1.30E-02 1.34E-02 3.00E+01 3.00E+02 4.5E-04 4.5E-05
1,4-Dichlorobenzene 1.60E-01 0.00E+00 6.48E-02 1.87E-04 0.00E+00 6.31E-03 6.50E-03 3.00E+01 3.00E+02 2.2E-04 2.2E-05
Acenaphthene 6.46E-01 0.00E+00 5.58E-03 7.55E-04 0.00E+00 5.44E-04 1.30E-03 6.56E+01 3.56E+02 2.0E-05 3.6E-06
Acenaphthylene 1.60E-01 1.60E-05 7.48E-02 1.87E-04 2.80E-06 7.28E-03 7.47E-03 6.56E+01 3.56E+02 1.1E-04 2.1E-05
Anthracene 1.19E+00 0.00E+00 4.26E-01 1.39E-03 0.00E+00 4.15E-02 4.29E-02 6.56E+01 3.56E+02 6.5E-04 1.2E-04
Benzo(a)anthracene 1.25E+00 2.70E-05 7.61E-02 1.46E-03 4.72E-06 7.42E-03 8.88E-03 6.15E-01 3.84E+01 1.4E-02 2.3E-04
Benzo(a)pyrene 9.71E-01 4.70E-05 1.24E-01 1.14E-03 8.22E-06 1.20E-02 1.32E-02 6.15E-01 3.84E+01 2.1E-02 3.4E-04
Benzo(b)fluoranthene 1.04E+00 4.36E-05 3.22E-01 1.22E-03 7.62E-06 3.14E-02 3.26E-02 6.15E-01 3.84E+01 5.3E-02 8.5E-04
Benzo(g,h,i)perylene 4.64E-01 3.60E-05 2.59E+00 5.43E-04 6.30E-06 2.53E-01 2.53E-01 6.15E-01 3.84E+01 4.1E-01 6.6E-03
Benzo(k)fluoranthene 7.32E-01 5.43E-05 8.84E-02 8.56E-04 9.50E-06 8.61E-03 9.48E-03 6.15E-01 3.84E+01 1.5E-02 2.5E-04
Butyl Benzyl Phthalate 3.30E-01 0.00E+00 1.82E-02 3.86E-04 0.00E+00 1.77E-03 2.15E-03 1.59E+01 4.70E+01 1.4E-04 4.6E-05
Chrysene 1.07E+00 5.30E-05 6.94E-02 1.25E-03 9.27E-06 6.76E-03 8.02E-03 6.15E-01 3.84E+01 1.3E-02 2.1E-04
Di-n-Butyl Phthalate 3.70E-01 0.00E+00 2.04E-02 4.33E-04 0.00E+00 1.98E-03 2.42E-03 5.50E+02 1.83E+03 4.4E-06 1.3E-06
Dibenzo(a,h)anthracene 6.07E-01 1.20E-05 7.89E-02 7.10E-04 2.10E-06 7.69E-03 8.40E-03 6.15E-01 3.84E+01 1.4E-02 2.2E-04
Fluoranthene 2.71E+00 7.55E-05 1.36E+00 3.17E-03 1.32E-05 1.32E-01 1.35E-01 6.56E+01 3.56E+02 2.1E-03 3.8E-04
Fluorene 7.66E-01 6.43E-04 9.83E-04 8.96E-04 1.12E-04 9.57E-05 1.10E-03 6.56E+01 3.56E+02 1.7E-05 3.1E-06
Indeno(1,2,3-cd)pyrene 5.58E-01 1.70E-05 6.14E-02 6.52E-04 2.97E-06 5.98E-03 6.64E-03 6.15E-01 3.84E+01 1.1E-02 1.7E-04
Phenanthrene 3.47E+00 9.60E-05 1.83E+00 4.06E-03 1.68E-05 1.78E-01 1.83E-01 6.56E+01 3.56E+02 2.8E-03 5.1E-04
Pyrene 2.52E+00 2.93E-05 1.81E+00 2.95E-03 5.12E-06 1.77E-01 1.80E-01 6.15E-01 3.84E+01 2.9E-01 4.7E-03
Pesticides/PCBs
4,4'-DDD 1.95E-02 0.00E+00 NV 2.28E-05 0.00E+00 NV 2.28E-05 1.47E-01 5.56E+00 1.6E-04 4.1E-06
4,4'-DDE 2.45E-02 0.00E+00 NV 2.86E-05 0.00E+00 NV 2.86E-05 1.47E-01 5.56E+00 1.9E-04 5.2E-06
4,4'-DDT 3.26E-02 0.00E+00 NV 3.81E-05 0.00E+00 NV 3.81E-05 1.47E-01 5.56E+00 2.6E-04 6.9E-06
Total DDT 4.31E-02 0.00E+00 7.62E-03 5.04E-05 0.00E+00 7.42E-04 7.92E-04 1.47E-01 5.56E+00 5.4E-03 1.4E-04
Aldrin 1.60E-03 0.00E+00 1.11E-03 1.87E-06 0.00E+00 1.08E-04 1.10E-04 2.00E-01 1.00E+00 5.5E-04 1.1E-04
Alpha-BHC 5.60E-03 0.00E+00 1.18E-03 6.55E-06 0.00E+00 1.15E-04 1.21E-04 1.40E-02 1.40E-01 8.7E-03 8.7E-04
Beta-BHC 9.80E-04 0.00E+00 1.78E-04 1.15E-06 0.00E+00 1.74E-05 1.85E-05 4.00E-01 2.00E+00 4.6E-05 9.3E-06
Alpha-Chlordane 2.30E-02 0.00E+00 5.64E-04 2.69E-05 0.00E+00 5.49E-05 8.18E-05 4.58E+00 9.16E+00 1.8E-05 8.9E-06
Aroclor-1254 8.40E-02 0.00E+00 1.06E-03 9.82E-05 0.00E+00 1.03E-04 2.01E-04 6.80E-02 6.80E-01 3.0E-03 3.0E-04
Aroclor-1260 1.50E-01 0.00E+00 4.35E-04 1.75E-04 0.00E+00 4.24E-05 2.18E-04 6.80E-02 6.80E-01 3.2E-03 3.2E-04
Dieldrin 7.64E-02 9.83E-06 3.13E-02 8.93E-05 1.72E-06 3.05E-03 3.14E-03 1.50E-02 1.27E+00 2.1E-01 2.5E-03
Endosulfan I 9.92E-03 0.00E+00 3.29E-03 1.16E-05 0.00E+00 3.21E-04 3.32E-04 1.50E-01 1.50E+00 2.2E-03 2.2E-04
Endosulfan II 1.60E-02 0.00E+00 5.31E-03 1.87E-05 0.00E+00 5.18E-04 5.36E-04 1.50E-01 1.50E+00 3.6E-03 3.6E-04
Endosulfan Sulfate 3.20E-03 0.00E+00 1.06E-03 3.74E-06 0.00E+00 1.04E-04 1.07E-04 1.50E-01 1.50E+00 7.2E-04 7.2E-05
Endrin 1.60E-02 0.00E+00 1.31E-03 1.87E-05 0.00E+00 1.27E-04 1.46E-04 9.20E-02 9.20E-01 1.6E-03 1.6E-04
Endrin Aldehyde 7.79E-03 0.00E+00 6.36E-04 9.11E-06 0.00E+00 6.19E-05 7.10E-05 9.20E-02 9.20E-01 7.7E-04 7.7E-05
Endrin Ketone 9.60E-03 0.00E+00 7.83E-04 1.12E-05 0.00E+00 7.63E-05 8.75E-05 9.20E-02 9.20E-01 9.5E-04 9.5E-05
Gamma-BHC (Lindane) 1.10E-03 0.00E+00 2.99E-04 1.29E-06 0.00E+00 2.92E-05 3.04E-05 8.00E+00 8.00E+01 3.8E-06 3.8E-07
Gamma-Chlordane 3.30E-02 0.00E+00 8.09E-04 3.86E-05 0.00E+00 7.88E-05 1.17E-04 4.58E+00 9.16E+00 2.6E-05 1.3E-05
Heptachlor 3.90E-03 0.00E+00 4.76E-04 4.56E-06 0.00E+00 4.64E-05 5.09E-05 1.00E-01 1.00E+00 5.1E-04 5.1E-05
Heptachlor Epoxide 1.00E-02 0.00E+00 2.80E-04 1.17E-05 0.00E+00 2.73E-05 3.90E-05 1.00E-01 1.00E+00 3.9E-04 3.9E-05
Methoxychlor 5.00E-03 0.00E+00 5.35E-04 5.85E-06 0.00E+00 5.21E-05 5.80E-05 4.00E+00 8.00E+00 1.4E-05 7.2E-06
Inorganics
Antimony 4.21E+00 0.00E+00 1.52E-01 4.92E-03 0.00E+00 1.48E-02 1.97E-02 5.90E-02 2.76E+00 3.3E-01 7.1E-03
Arsenic 4.92E+00 0.00E+00 1.85E-01 5.75E-03 0.00E+00 1.80E-02 2.37E-02 1.04E+00 4.55E+00 2.3E-02 5.2E-03
Cadmium 2.08E+00 0.00E+00 9.28E-01 2.43E-03 0.00E+00 9.04E-02 9.28E-02 7.70E-01 6.90E+00 1.2E-01 1.3E-02
Chromium 2.05E+01 8.56E-04 8.41E-01 2.40E-02 1.50E-04 8.19E-02 1.06E-01 2.40E+00 5.82E+01 4.4E-02 1.8E-03
Copper 3.08E+01 0.00E+00 7.53E+00 3.60E-02 0.00E+00 7.33E-01 7.69E-01 5.60E+00 8.27E+01 1.4E-01 9.3E-03
Cyanide 1.19E+00 0.00E+00 1.04E+01 1.39E-03 0.00E+00 1.01E+00 1.02E+00 6.87E+01 6.87E+02 1.5E-02 1.5E-03
Lead 3.79E+01 1.85E-03 2.04E+00 4.43E-02 3.24E-04 1.98E-01 2.43E-01 4.70E+00 1.86E+02 5.2E-02 1.3E-03
Mercury 1.29E-01 0.00E+00 8.41E-02 1.51E-04 0.00E+00 8.19E-03 8.35E-03 3.20E-02 1.60E-01 2.6E-01 5.2E-02
Nickel 1.30E+01 7.68E-04 7.38E-01 1.52E-02 1.34E-04 7.19E-02 8.72E-02 1.70E+00 1.48E+01 5.1E-02 5.9E-03
Selenium 3.60E-01 0.00E+00 1.64E-01 4.21E-04 0.00E+00 1.60E-02 1.64E-02 1.43E-01 6.60E-01 1.2E-01 2.5E-02
Silver 1.26E+00 0.00E+00 1.76E-02 1.47E-03 0.00E+00 1.72E-03 3.19E-03 6.02E+00 1.19E+02 5.3E-04 2.7E-05
Thallium 4.19E-01 0.00E+00 1.68E-03 4.90E-04 0.00E+00 1.63E-04 6.53E-04 7.40E-03 7.40E-02 8.8E-02 8.8E-03
Vanadium 3.04E+01 1.40E+00 1.47E-01 3.55E-02 2.45E-01 1.44E-02 2.95E-01 4.16E+00 9.44E+00 7.1E-02 3.1E-02
Zinc 6.57E+01 1.05E-02 4.91E+01 7.68E-02 1.84E-03 4.78E+00 4.86E+00 7.54E+01 2.98E+02 6.4E-02 1.6E-02
Dioxins/Furans
TEQ 8.53E-06 0.00E+00 3.67E-08 9.97E-09 0.00E+00 3.57E-09 1.35E-08 1.00E-06 1.00E-05 1.4E-02 1.4E-03
Cells are shaded if the value is greater than 1.0

Body Weight = (BW) 3.58E-02 kg Dose (soil) = (Cs * Is)(H)/BW Conc = Concentration
Food Ingestion Rate = (If) 3.49E-03 kg/day Dose (vegetation) = (Cv * If)(H)/BW LOAEL = Lowest Observed Adverse Effects Concentrat
Water Ingestion Rate = (Iw) 6.26E-03 L/day Dose (water) = (Cw * Iw)(H)/BW NOAEL = No Observed Adverse Effects Concentration
Soil Ingestion Rate = (Is) 4.19E-05 kg/day Cv = Contaminant concentration in vegetation SW = Surface Water
Home Range = (HR) 6.59E-02 acres Cs = Contaminant concentration in soil
Contaminated Area = (CA) Assume equal to home range Cw = Contaminant concentration in water

Total Dose = Dose (soil) + Dose (vegetation) + Dose (water)
H=HR/CA (Assume = to 1) 

NV - soil-to-plant BAF not available, total dose is from soil ingestion only.

TABLE I-3

NAS JRB WILLOW GROVE, PENNSYLVANIA

MEADOW VOLE - AVERAGE SCENARIO
TERRESTRIAL WILDLIFE MODEL HAZARD QUOTIENT CALCULATION

SITE 3 - NINTH STREET LANDFILL



TABLE I-16

EARTHWORM BAFS FOR PESTICIDES

Study Values Calculated Values
Worm Concentration Soil Dry Wet Final Final

Dry Wet Conc. Weight Weight Dry Weight(1) Wet Weight(2)

Parameter Weight Weight (dry weight) BAF BAF BAF BAF Reference Comments

gamma-BHC NA NA NA 5 1.5-4.2 5 1.5-4.2 1 agricultural soil (0.004 ppm gamma-BHC in soil)
NA NA 5 2.85

Heptachlor NA NA NA 10 NA 10 1.60 1 soil type unknown (11-year field study) 
NA NA 10 1.6

Aldrin NA NA NA 3.3 NA 3.3 0.528 2 from data collected in 7 agricultural fields

Chlordane NA NA NA 5 NA 5.0 0.8 2 from data collected in 7 agricultural fields

Endrin NA NA NA 3.6 NA 3.6 0.576 2 from data collected in 26 agricultural fields

Heptachlor epoxide NA NA NA 3 NA 3.0 0.48 2 from data collected in 9 agricultural fields

Notes:
BAF - bioaccumulation factor = worm concentration/soil concentration
NA - Not applicable
The percent solids of earthworms is assummed to be 0.16 [Sample et al., 1997])
(1) The calculated dry weight BAF was either obtained directly from the study or was calculated by dividing the wet weight BAF by 0.16
(2)  The calculated wet weight BAF was either obtained directly from the study or was calculated by multiplying the dry weight BAF by 0.16

References
1 - Wheatly and Hardman, 1968
2 - Gish, 1970

Average dry/wet weight BAF from field studies (3)

Average dry/wet weight BAF from field studies (3)
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SOIL BIOACCUMULATION FACTORS  
 

Chemical concentrations in food items of herbivorous receptors represented by the quail and vole 

were calculated using soil-to-plant bioaccumulation factors (BAFs) shown in Table 7-3 of the 

ecological risk assessment.  Chemical concentrations in food items of insectivorous receptors 

represented by the shrew and robin were calculated using soil-to-earthworm BAFs, also shown in 

Table 7-3 of the ecological risk assessment.  The derivation of the BAF values is discussed 

below.  All BAFs used in the Site 3 food chain model were dry weight BAFs.   

 

Plant and earthworm BAFs indicated in Table 7-3 as “Eco-SSL” were taken from Tables 4a and 

4b of Attachment 4-1 of the Eco-SSL document (USEPA, 2005).  Most BAFs from the Eco-SSL 

document are regression equations.  For these COPCs, estimated chemical concentrations in 

plants and earthworms were calculated by substituting the Site 3 soil concentration for the Cs 

term in the equations obtained from USEPA (2005).  Only one soil-to-earthworm and soil-to-plant 

BAF was available for chemicals included in the USEPA (2005), so a single BAF was used for 

both the conservative and average food chain model scenarios at Site 3 for those chemicals.   

 

Soil-to-plant BAFs not available in the Eco-SSL document (see Table 7-3 of the ecological risk 

assessment) were taken from ORNL (2007).  Only one soil-to-plant BAF was available for these 

chemicals, so the same BAF was used for both the conservative and average food chain model 

scenarios.   

 

The soil to earthworm BAFs for PAHs were taken from Table 4b of the Eco-SSL guidance 

document (USEPA, 2005), which assumes a total organic carbon content of 1 percent.   

 

The Eco-SSL document did not include soil-to-earthworm BAFs for aldrin, endrin, BHC, 

chlordane, heptachlor, or their breakdown products, so BAFs for these compounds were 

calculated from various field studies (Table I-16).  

 

The soil-to-earthworm BAF for TCDD was taken from Sample et al (1998).  The TCDD BAF used 

in the conservative food chain model scenario was the 90th percentile value from Sample et al 

(1998) and the BAF in the average scenario was the median value from Sample et al (1998).   
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EXAMPLE CALCULATION OF HAZARD QUOTIENT FOR THE MINK 
USING THE MAXIMUM SEDIMENT CONCENTRATION OF DIELDRIN 

CONSERVATIVE SCENARIO 
SITE 3 – NINTH STREET LANDFILL 

NAS JRB, WILLOW GROVE, PENNSYLVANNIA 
 

PAGE 1 OF 2 
Equations 
The predicted dose for representative receptors =  

 PD = [[(Cfood × If) + (Cwater × Iw ) + (Csed × Ised )] × AUF]/BW (Equation 1) 

where: PD = predicted dose from the ingestion of food and water and the incidental 
ingestion of sediment (mg/kg/day) 

  Cfood = contaminant concentration in food (mg/kg) 
  If = food ingestion rate (kg/day) 
  Cwater = contaminant concentration in water (mg/L) 
  Iw   = water ingestion rate (L/day)  
  Csed = contaminant concentration in sediment (mg/kg) 
  Ised = sediment ingestion rate (kg/day) 

 AUF = area use factor (portion of home range that overlaps Site 3)  
  BW = weight of receptor (kg) 
 
Chemical concentrations of organic compounds (see note below) in food items (Cfood in Equation 1) of the 
mink and green heron were estimated using the following equation: 
 
 Cfood = BSAF(Cs/foc)fl     (Equation 2) 

where:  
 Cfood = chemical concentration in food (mg/kg) 
 Cs  = chemical concentration in sediment (mg/kg) 
 BSAF = biota-sediment accumulation factor  
 foc  =  total organic carbon (TOC) content of sediment expressed as a decimal 

fraction 
 fl  =  organism lipid content expressed as a decimal fraction 

 
Note: Equation 2 was used to derive estimated concentrations of organic compounds in food items.  
BSAFs for metals are not normalized to lipids or TOC, so concentrations of metals were estimated by 
multiplying each metal’s sediment concentration by its associated BSAF.  
 
The food chain hazard quotient (HQ) is calculated by dividing the predicted dose by the toxicity reference 
value (TRV).  The TRV is the NOAEL or the LOAEL, so a NOAEL-based HQ and a LOAEL-based HQ are 
calculated. 
 
 HQNOAEL = PD/NOAEL       (Equation 3) 

 HQLOAEL =  PD/LOAEL 

  
 PD   = predicted dose from the ingestion of food and water and  
     the incidental ingestion of sediment (mg/kg/day) 

  NOAEL & LOAEL = wildlife toxicity reference value (mg/kg/day)  
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Example Calculations 
 
Equation 2: 
 
BSAF for Dieldrin = 1.8 (Table 7-3)  
Cs = 46.5 µg/kg (Table 7-14), which equals 0.0465 mg/kg)  
foc  = 1.0 percent  = 0.01 (average TOC, see ERA, Section 7.3.3.2) 
fl = 3.6 percent wet weight, or 14.4 percent dry weight = 0.144 (see ERA, Section 7.3.3.2) 
Using these values, Cfood = (1.8 × 0.0465 mg/kg × 0.144) ÷ 0.01 = 1.20528 mg/kg; this is the estimated 
concentration in food (fish or benthic invertebrates).  
 
 
Equation 1: 
 
If = 0.0607 kg/day (Conservative scenario, Table 7-4 
Csed = 46.5 µg/kg = 0.0465 mg/kg (Table 7-14) 
Ised = 0.0057 kg/day (Conservative scenario, Table 7-4) 
Cwater = 0.011 µg/L = 0.000011 mg/L (Table 7-15) 
Iw = 0.121 L/day (Conservative scenario, Table 7-4) 
AUF assumed = 1.0.  
BW = 0.550 kg (Conservative scenario, Table 7-4) 
Using the above values in Equation 1,  
Predicted dose = [(1.20528 mg/kg × 0.0607 kg/day) + (0.000011 mg/L × 0.121 L/day) + (0.0465 mg/kg × 
0.0057 kg/day)] ÷ 0.550 kg  
= 0.133 mg/kg/day (Table I-14) 
 
Equation 3:  
 
The mammal NOAEL for Dieldrin is 0.015 mg/kg/day (Table 7-1).  Thus, the NOAEL-based HQ = 0.133 
mg/kg/day ÷ 0.015 mg/kg/day = 8.8666 ≈ 8.9 (Table 7-12).   
 
The mammal LOAEL for Dieldrin is 1.27 mg/kg/day (Table 7-1).  Thus, the LOAEL-based HQ = 0.133 
mg/kg/day ÷ 1.27 mg/kg/day = 0.1047 ≈ 0.105 (Table 7-12).   
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TABLE 1.01
SELECTION OF EXPOSURE PATHWAYS - GROUNDWATER PLUME

SITE 3, NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale
Timeframe Medium Point Populations Age Routes Analysis
Future Groundwater Groundwater Contact with Groundwater During Construction Activities Construction Worker Adult Ingestion None Receptor activity patterns would not result in significant exposure.

Groundwater Contact with Groundwater During Construction Activities Construction Worker Adult Dermal Quant Receptor activity patterns could result in exposure.
Vapors Inhalation of Groundwater Vapors During Construction Activities Construction Worker Adult Inhalation Quant Receptor activity patterns could result in exposure.
Groundwater Tap Water Contact with Groundwater Resident Adult Ingestion Quant Receptor activity patterns could result in exposure.
Groundwater Tap Water Contact with Groundwater Resident Adult Dermal Quant* Dermal exposure would occur during bathing or showering.
Vapors Inhalation of Groundwater Vapors During Showering Resident Adult Inhalation Quant Receptor activity patterns could result in exposure.
Groundwater Tap Water Contact with Groundwater Resident Child Ingestion Quant Receptor activity patterns could result in exposure.
Groundwater Tap Water Contact with Groundwater Resident Child Dermal Quant* Dermal exposure would occur during bathing.
Vapors Inhalation of Groundwater Vapors During Bathing Resident Child Inhalation Qual Receptor activity patterns could result in exposure, but bathing more likely than showering.
Groundwater Tap Water Contact with Groundwater Resident Child/Adult** Ingestion Quant Receptor activity patterns could result in exposure.
Groundwater Tap Water Contact with Groundwater Resident Child/Adult** Dermal Quant Receptor activity patterns could result in exposure.
Vapors Inhalation of Groundwater Vapors During Showering Resident Child/Adult** Inhalation Quant Receptor activity patterns could result in exposure.

*Adult resident is assumed to take showers.  Child resident is assumed to bathe, not shower.
**Resident Child/Adult represents cumulative (lifetime) exposure only applied to cancer risk.



TABLE 1.02
SELECTION OF EXPOSURE PATHWAYS - SURFACE SOIL AND SOIL* - HANGAR AREA

SITE 3, NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale
Timeframe Medium Point Population Age Route Analysis
Current/Future Surface Soil Surface Soil Contact with Hangar Area Surface Soil Industrial Worker Adult Ingestion Quant Current industrial land use (Hangar Area) could involve outdoors maintenance workers.

Surface Soil Contact with Hangar Area Surface Soil Industrial Worker Adult Dermal Quant Current industrial land use (Hangar Area) could involve outdoors maintenance workers.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Industrial Worker Adult Inhalation Quant Current industrial land use (Hangar Area) could involve outdoors maintenance workers.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Adult Ingestion Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Adult Dermal Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Recreational Person Adult Inhalation Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Child Ingestion Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Child Dermal Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Recreational Person Child Inhalation Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Child/Adult** Ingestion Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Child/Adult** Dermal Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Recreational Person Child/Adult** Inhalation Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.

Future Surface Soil Surface Soil Contact with Hangar Area Surface Soil Resident Adult Ingestion Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Adult Dermal Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Resident Adult Inhalation Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Child Ingestion Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Child Dermal Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Resident Child Inhalation Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Child/Adult** Ingestion Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Child/Adult** Dermal Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Resident Child/Adult** Inhalation Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.

Future Soil* Surface Soil Contact with Hangar Area Surface Soil Industrial Worker Adult Ingestion Quant Current industrial land use (Hangar Area) could involve outdoors maintenance workers.
Surface Soil Contact with Hangar Area Surface Soil Industrial Worker Adult Dermal Quant Current industrial land use (Hangar Area) could involve outdoors maintenance workers.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Industrial Worker Adult Inhalation Quant Current industrial land use (Hangar Area) could involve outdoors maintenance workers.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Adult Ingestion Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Adult Dermal Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Recreational Person Adult Inhalation Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Child Ingestion Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Child Dermal Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Recreational Person Child Inhalation Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Child/Adult** Ingestion Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Recreational Person Child/Adult** Dermal Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Recreational Person Child/Adult** Inhalation Quant Land use is expected to remain industrial. Future recreational use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Adult Ingestion Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Adult Dermal Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Resident Adult Inhalation Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Child Ingestion Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Child Dermal Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Resident Child Inhalation Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Child/Adult** Ingestion Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Surface Soil Contact with Hangar Area Surface Soil Resident Child/Adult** Dermal Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Hangar Area Surface Soil Resident Child/Adult** Inhalation Quant Land use is expected to remain industrial. Future residential use not predicted but is possible.

Future Soil* Soil* Contact with Hangar Area Soil* Construction Worker Adult Ingestion Quant Current land use is industrial, but future construction is conceivable.
Soil* Contact with Hangar Area Soil* Construction Worker Adult Dermal Quant Current land use is industrial, but future construction is conceivable.
Particulates Particulate Dust Inhalation from Hangar Area Soil* Construction Worker Adult Inhalation Quant Current land use is industrial, but future construction is conceivable.

**Child/Adult represents cumulative (lifetime) exposure only applied to cancer risk.
"Soil*" Represents surface and subsurface soils that are mixed during future construction or landscaping.



TABLE 1.03
SELECTION OF EXPOSURE PATHWAYS - SURFACE SOIL AND SOIL* - NINTH STREET LANDFILL

SITE 3, NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale
Timeframe Medium Point Population Age Route Analysis
Current/Future Surface Soil Surface Soil Contact with Ninth Street Landfill Surface Soil Industrial Worker Adult Ingestion Quant Current recreational land use (ball field and picnic area) could involve grounds maintenance workers.

Surface Soil Contact with Ninth Street Landfill Surface Soil Industrial Worker Adult Dermal Quant Current recreational land use (ball field and picnic area) could involve grounds maintenance workers.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Industrial Worker Adult Inhalation Quant Current recreational land use (ball field and picnic area) could involve grounds maintenance workers.
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Adult Ingestion Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Adult Dermal Quant Current land use is recreational (ball field and picnic area).
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Recreational Person Adult Inhalation Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Child Ingestion Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Child Dermal Quant Current land use is recreational (ball field and picnic area).
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Recreational Person Child Inhalation Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Child/Adult** Ingestion Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Child/Adult** Dermal Quant Current land use is recreational (ball field and picnic area).
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Recreational Person Child/Adult** Inhalation Quant Current land use is recreational (ball field and picnic area).

Future Surface Soil Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Adult Ingestion Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Adult Dermal Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Resident Adult Inhalation Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Child Ingestion Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Child Dermal Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Resident Child Inhalation Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Child/Adult** Ingestion Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Child/Adult** Dermal Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Resident Child/Adult** Inhalation Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.

Future Soil* Surface Soil Contact with Ninth Street Landfill Surface Soil Industrial Worker Adult Ingestion Quant Current recreational land use or future industrial use could involve outdoors maintenance workers.
Surface Soil Contact with Ninth Street Landfill Surface Soil Industrial Worker Adult Dermal Quant Current recreational land use or future industrial use could involve outdoors maintenance workers.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Industrial Worker Adult Inhalation Quant Current recreational land use or future industrial use could involve outdoors maintenance workers.
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Adult Ingestion Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Adult Dermal Quant Current land use is recreational (ball field and picnic area).
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Recreational Person Adult Inhalation Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Child Ingestion Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Child Dermal Quant Current land use is recreational (ball field and picnic area).
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Recreational Person Child Inhalation Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Child/Adult** Ingestion Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Recreational Person Child/Adult** Dermal Quant Current land use is recreational (ball field and picnic area).
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Recreational Person Child/Adult** Inhalation Quant Current land use is recreational (ball field and picnic area).
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Adult Ingestion Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Adult Dermal Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Resident Adult Inhalation Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Child Ingestion Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Child Dermal Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Resident Child Inhalation Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Child/Adult** Ingestion Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Surface Soil Contact with Ninth Street Landfill Surface Soil Resident Child/Adult** Dermal Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Surface Soil Resident Child/Adult** Inhalation Quant Land use is expected to remain recreational. Future residential use not predicted but is possible.

Future Soil* Soil* Contact with Ninth Street Landfill Soil* Construction Worker Adult Ingestion Quant Current land use is recreational, but future construction is conceivable.
Soil* Contact with Ninth Street Landfill Soil* Construction Worker Adult Dermal Quant Current land use is recreational, but future construction is conceivable.
Particulates Particulate Dust Inhalation from Ninth Street Landfill Soil* Construction Worker Adult Inhalation Quant Current land use is recreational, but future construction is conceivable.

**Child/Adult represents cumulative (lifetime) exposure only applied to cancer risk.
"Soil*" Represents surface and subsurface soils that are mixed during future construction or landscaping.



TABLE 1.04
SELECTION OF EXPOSURE PATHWAYS - SURFACE WATER AND SEDIMENT - CREEKS

SITE 3, NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale
Timeframe Medium Point Populations Age Routes Analysis
Current/Future Sediment Sediment Contact with  Sediment During Wading Recreational Person Child Ingestion Quant Receptor activity patterns could result in exposure.

Sediment Contact with  Sediment During Wading Recreational Person Child Dermal Quant Receptor activity patterns could result in exposure.
Particulates Particulate Dust Inhalation from  Sediment During Wading Recreational Person Child Inhalation None Sediments typically wet, which inhibits release of inhalable particulates.
Sediment Contact with  Sediment During Wading Recreational Person Adult Ingestion Quant Receptor activity patterns could result in exposure.
Sediment Contact with  Sediment During Wading Recreational Person Adult Dermal Quant Receptor activity patterns could result in exposure.
Particulates Particulate Dust Inhalation from  Sediment During Wading Recreational Person Adult Inhalation None Sediments typically wet, which inhibits release of inhalable particulates.
Sediment Contact with  Sediment During Wading Recreational Person Child/Adult** Ingestion Quant Receptor activity patterns could result in exposure.
Sediment Contact with  Sediment During Wading Recreational Person Child/Adult** Dermal Quant Receptor activity patterns could result in exposure.
Particulates Particulate Dust Inhalation from  Sediment During Wading Recreational Person Child/Adult** Inhalation None Sediments typically wet, which inhibits release of inhalable particulates

Current/Future Surface Water Surface Water Contact with  Surface Water During Wading Recreational Person Child Ingestion Quant Receptor activity patterns could result in exposure.
Surface Water Contact with  Surface Water During Wading Recreational Person Child Dermal Quant Receptor activity patterns could result in exposure.
Surface Water Contact with  Surface Water During Wading Recreational Person Child Inhalation None Ambient inhalation exposure expected to be insignificant due to no detected VOCs.
Surface Water Contact with  Surface Water During Wading Recreational Person Adult Ingestion Quant Receptor activity patterns could result in exposure.
Surface Water Contact with  Surface Water During Wading Recreational Person Adult Dermal Quant Receptor activity patterns could result in exposure.
Surface Water Contact with  Surface Water During Wading Recreational Person Adult Inhalation None Ambient inhalation exposure expected to be insignificant due to no detected VOCs.
Surface Water Contact with  Surface Water During Wading Recreational Person Child/Adult** Ingestion Quant Receptor activity patterns could result in exposure.
Surface Water Contact with  Surface Water During Wading Recreational Person Child/Adult** Dermal Quant Receptor activity patterns could result in exposure.
Surface Water Contact with  Surface Water During Wading Recreational Person Child/Adult** Inhalation None Ambient inhalation exposure expected to be insignificant due to no detected VOCs.

**Child/Adult represents cumulative (lifetime) exposure only applied to cancer risk.  Two age groups are used - 6 yr exposure duration (ED) as a child, age 0 to 6 and 24 yr. ED as an adult.
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TABLE 2.01
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 GROUNDWATE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Groundwater

Exposure Medium:  Groundwater

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Points (1) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (5) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (2) (Qualifier) (2) Concentration Limits (3) Screening (4) (N/C) (6) Value Source (7) Selection

or Deletion (8)

Tap Water Contact, 7429-90-5 Aluminum 89 2030 ug/L 03MW06I-20080314 5/20 80-80 2030  3700 N N BSL

Water Vapors at Showerhead, 7440-36-0 Antimony 0.08 J 1.2 J ug/L 03MW01I-20080311 13/20 2-2 1.2  1.5 N N BSL

or Outdoor Contact 7440-38-2 Arsenic 0.4 J 9.1 ug/L 03MW06I-20080314 11/20 6-6 9.1  0.045 C Y ASL

During Construction (1) 7440-39-3 Barium 37 625 ug/L 03MW07S-20080319 20/20 N/A 625  730 N N BSL

7440-41-7 Beryllium 0.09 J 0.6 J ug/L 03MW08S-20080312 3/20 1-1 0.6  7.3 N N BSL

7440-43-9 Cadmium 0.1 J 1.1 ug/L 03MW01SI-20080320 2/20 1-1 1.1  1.8 N N BSL

7440-70-2 Calcium 7220 62900 ug/L 03MW07S-20080319 20/20 N/A 62900  N N NUT

7440-47-3 Chromium 0.9 J 12 ug/L 03MW06I-20080314 12/12 N/A 12  5500 N N BSL

7440-48-4 Cobalt 0.2 J 4 J ug/L 03MW05I-20080311 8/20 6-6 4  1.1 N Y ASL

7440-50-8 Copper 0.08 J 2.4 J ug/L 03MW06I-20080314 10/14 6-6 2.4  150 N N BSL

7439-89-6 Iron 20 J 2400 K ug/L 03MW06I-20080314 14/20 70-70 2400  2600 N N BSL

7439-92-1 Lead 0.04 J 1.4 J ug/L 03MW06I-20080314 3/20 2-2 1.4  15 C N BSL

7439-95-4 Magnesium 1880 16200 ug/L 03MW07S-20080319 20/20 N/A 16200  N N NUT

7439-96-5 Manganese 0.4 J 103 ug/L 03MW06I-20080314 16/20 6-6 103  88 N Y ASL

7439-97-6 Mercury 0.03 J 0.03 J ug/L 03MW03SI-20080317 1/20 0.5-0.5 0.03  0.37 N N BSL

7440-02-0 Nickel 0.7 J 9.6 ug/L 03MW06I-20080314 20/20 N/A 9.6  73 N N BSL

7440-09-7 Potassium 600 3080 ug/L 03MW06I-20080314 19/20 560-560 3080  N N NUT

7782-49-2 Selenium 1 J 5 J ug/L 03MW06S-20080313 16/20 6-6 5  18 N N BSL

7440-22-4 Silver 0.06 J 0.06 J ug/L 03MW05I-20080311 1/11 1-1 0.06  18 N N BSL

7440-23-5 Sodium 7020 22400 ug/L 03MW07S-20080319 20/20 N/A 22400  N N NUT

7440-62-2 Vanadium 0.09 J 6.4 ug/L 03MW06I-20080314 7/15 1-1 6.4  18 N N BSL

7440-66-6 Zinc 1.9 J 10.6 ug/L 03MW06I-20080314 13/20 6-6 10.6  1100 N N BSL

117-81-7 Bis(2-ethylhexyl) Phthalate 6 J 11 ug/L 03MW06SI_19970618 2/19 10-11 11  4.8 C Y ASL

71-55-6 1,1,1-Trichloroethane 2.6 4.1 ug/L 03MW08D-20081015 3/66 1-1 4.1  910 N N BSL

76-13-1 1,1,2-Trichloro-1,2,2-trifluoroethane 0.34 J 0.37 J ug/L 03MW07S 2/66 1-1 0.37  5900 N N BSL

75-34-3 1,1-Dichloroethane 5.9 8.2 ug/L 03MW08D-20081015 3/66 1-1 8.2  2.4 C Y* ASL

75-35-4 1,1-Dichloroethene 0.2 J 5.1 ug/L 03MW08D-20081015 4/66 1-1 5.1  34 N N BSL

156-59-2 1,2-Dichloroethene (cis) 0.9 J 1.5 ug/L 03MW08D-20081015 3/66 1-1 1.5  7.3 N N BSL

67-64-1 Acetone 3.4 J 3.4 J ug/L 03MW02I 1/39 5-10 3.4  2200 N N BSL

75-27-4 Bromodichloromethane 1.1 1.1 ug/L 03MW04S-20080314 1/66 1-1 1.1  0.12 C Y* ASL

75-25-2 Bromoform 0.87 J 0.87 J ug/L 03MW04S-20080314 1/66 1-1 0.87  8.5 C N BSL

56-23-5 Carbon Tetrachloride 0.27 J 0.38 J ug/L 03MW02I-20080318 4/66 1-1 0.38  0.44 C Y* ASL

67-66-3 Chloroform 0.17 J 1.6 ug/L 03MW04S-20081016 8/66 1-1 1.6  0.19 C Y* ASL

124-48-1 Dibromochloromethane 1.5 1.5 ug/L 03MW04S-20080314 1/66 1-1 1.5  0.15 C Y* ASL

1634-04-4 Methyl tert-Butyl Ether (MTBE) 0.26 J 0.63 J ug/L 03MW03S-20090401 3/66 1-1 0.63  12 C N BSL

127-18-4 Tetrachloroethene 0.23 J 14 ug/L 03MW03S 50/66 1-1 14  0.11 C Y* ASL

108-88-3 Toluene 0.19 J 0.22 J ug/L 03MW06I 3/64 1-1 0.22  230 N N BSL
79-01-6 Trichloroethene 1.5 3.1 ug/L 03MW08D-20081015 3/63 1-1 3.1  2 C Y* ASL

 

Footnotes:        Definitions:  

1 -  Exposure points considered are tap water ingestion, dermal contact, showering, and construction worker dermal contact and outdoor inhalation.  RSLs based on tap water are ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

      generally overprotective for construction workers. N/A = Not Applicable or Not Available

2 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. COPC = Chemical of Potential Concern

3 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. C = Carcinogen

4 - The maximum detected concentration is used for screening purposes. N = Non-Carcinogenic

5 - A background comparison analysis was not performed J = Estimated Value

      so background comparison was not involved in selecting or eliminating COPCs.

6 - The EPA ORNL risk-based tap water COPC screening level for residential use is presented.  The noncarcinogenic values (annotated "N") are divided by 10             (8)  Rationale Codes:  

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010). For Selection as a COPC:

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. An asterisk indicates volatile COPCs for evaluation of outdoor inhalation exposure.     ASL = Above Screening Level (and Background, if applicable)

 For Elimination as a COPC:

    BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

    NTX = No Toxicity Data

Page 1 of 2



TABLE 2.01
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 GROUNDWATE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Groundwater samples included in COPC screening and risk assessment:

SAMPLE I.D. Volatiles Semivolatiles 1,4-Dioxane Pesticides Metals Chromium +6 SAMPLE I.D. Volatiles Semivolatiles 1,4-Dioxane Pesticides Metals Chromium +6

03MW01I (Sampled 2006) X 03MW04I (Sampled 04/02/2009) X

03MW01I (Sampled 03/11/2008) X X X X 03MW04I (Sampled 06/30/1997) X X

03MW01I (Sampled 10/17/2008) X 03MW04S (Sampled 2006) X

03MW01I-DUP (Sampled 2006) X 03MW04S (Sampled 03/14/2008) X X X

03MW01I (Sampled 06/25/1997) X X 03MW04S (Sampled 10/16/2008) X

03MW01S (Sampled 2006) X 03MW04S (Sampled 04/02/2009) X

03MW01S (Sampled 03/11/2008) X X X X 03MW04S-DUP (2006) X

03MW01S-D (Sampled 03/11/2008) X X X X 03MW04SI (Sampled 2006) X

03MW01S (Sampled 10/16/2008) X 03MW04SI (Sampled 03/14/2008) X X X

03MW01SI (Sampled 2006) X 03MW04SI (Sampled 10/14/2008) X

03MW01SI (Sampled 03/20/2008) X X X 03MW04SI (Sampled 04/02/2009) X

03MW01SI (Sampled 10/17/2008) X 03MW04SI (Sampled 06/25/1997) X X

03MW01S (Sampled 06/25/1997) X X 03MW04SI-D (Sampled 06/25/1997) X X

03MW02I (Sampled 2006) X 03MW04S (Sampled 06/25/1997) X X

03MW02I (Sampled 03/18/2008) X X X 03MW05I (Sampled 2006) X

03MW02I-L (Sampled 10/20/2008) X 03MW05I (Sampled 03/11/2008) X X X X

03MW02I-L-D (Sampled 10/20/2008) X 03MW05I (Sampled 10/16/2008) X

03MW02I (Sampled 07/07/1997) X X 03MW05I (Sampled 06/18/1997) X X

03MW02S (Sampled 2006) X 03MW05S (Sampled 2006) X

03MW02S (Sampled 03/18/2008) X X X 03MW05S (Sampled 03/12/2008) X X X X

03MW02S (Sampled 10/16/2008) X 03MW05S (Sampled 10/16/2008) X

03MW02SI (Sampled 2006) X 03MW05S (Sampled 06/18/1997) X X

03MW02SI (Sampled 03/18/2008) X X X 03MW06I (Sampled 2006) X

03MW02SI (Sampled 10/17/2008) X 03MW06I (Sampled 03/14/2008) X X X X

03MW02SI (Sampled 07/07/1997) X X 03MW06I-L (Sampled 10/15/2008) X

03MW02S (Sampled 06/26/1997) X X 03MW06I (Sampled 06/25/1997) X X

03MW03I (Sampled 03/17/2008) X X X X 03MW06S (Sampled 2006) X

03MW03I (Sampled 10/21/2008) X 03MW06S (Sampled 03/13/2008) X X X X

03MW03I (Sampled 04/01/2009) X 03MW06S (Sampled 10/15/2008) X

03MW03I (Sampled 06/30/1997) X X 03MW06SI (Sampled 2006) X

03MW03I-D (Sampled 06/30/1997) X X 03MW06SI (Sampled 03/13/2008) X X X X

03MW03S (Sampled 2006) X 03MW06SI (Sampled 10/15/2008) X

03MW03S (Sampled 03/17/2008) X X X 03MW06SI (Sampled 06/18/1997) X X

03MW03S (Sampled 10/20/2008) X 03MW06S (Sampled 06/30/1997) X X

03MW03S (Sampled 04/01/2009) X 03MW07S (Sampled 2006) X

03MW03S-D (Sampled 04/01/2009) X 03MW07S (Sampled 03/19/2008) X X X

03MW03SI (Sampled 2006) X 03MW07S (Sampled 10/21/2008) X

03MW03SI (Sampled 03/17/2008) X X X 03MW07S (Sampled 04/02/2009) X

03MW03SI-D (Sampled 03/17/2008) X X X 03MW07S (Sampled 07/07/1997) X X

03MW03SI (Sampled 10/21/2008) X 03MW08D (Sampled 2006) X X

03MW03SI (Sampled 04/01/2009) X 03MW08D (Sampled 03/12/2008) X X X

03MW03SI (Sampled 06/25/1997) X X 03MW08D (Sampled 10/15/2008) X

03MW03S (Sampled 06/25/1997) X X 03MW08S (Sampled 2006) X X

03MW04I (Sampled 2006) X 03MW08S-DUP (Sampled 2006) X X

03MW04I (Sampled 03/14/2008) X X X 03MW08S (Sampled 03/12/2008) X X X

03MW04I (Sampled 10/14/2008) X 03MW08S (Sampled 10/15/2008) X
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TABLE 2.02
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SITE 3 LANDFILL AREA SOIL TO GROUNDWATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Groundwater

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) (6) Selection

or Deletion (7)

Tap Water Contact or 1746-01-6 Total 2,3,7,8-TCDD Equiv. 0.0045 0.34 ug/kg 03TP06-0809-03-20070501-D 5/5 N/A 0.34  0.000286 C Y ASL
Water Vapors at Showerhead 7429-90-5 Aluminum 8200 74700 mg/kg 03TP19-0304-02 115/115 N/A 74700  60500 N Y ASL

7440-36-0 Antimony 0.22 L 281 L mg/kg 03TP27-0304-01-D 41/90 0.2-10.3 281  N N NTX

7440-38-2 Arsenic 0.37 J 49.9 J mg/kg 03TP27-0304-01 108/108 N/A 49.9  0.00143 C Y ASL
7440-39-3 Barium 45.2 859 mg/kg 03TP19-0304-02 115/115 N/A 859  330 N Y ASL
7440-41-7 Beryllium 0.61 2 K mg/kg 03-SS-23 79/79 N/A 2  63.8 N N BSL

7440-43-9 Cadmium 0.22 J 300 mg/kg 03TP19-0607-01 49/90 0.03-1.4 300  1.54 N Y ASL
7440-70-2 Calcium 253 86400 mg/kg 03SB06_19910906 110/110 N/A 86400  N N NUT

7440-47-3 Chromium 4.2 K 348 J mg/kg 03TP30-0506-01 114/115 17-17 348  108900000 C N BSL

7440-48-4 Cobalt 2.5 121 J mg/kg 03TP27-0304-01-D 115/115 N/A 121  0.55 N Y ASL
7440-50-8 Copper 7.1 9660 mg/kg 03TP25-0607-02-D 115/115 N/A 9660  56.1 N Y ASL
57-12-5 Cyanide 0.11 4.6 mg/kg 03TP06-0809-03-20070501 29/115 0.09-2.9 4.6  8.14 N N BSL

7439-89-6 Iron 9570 236000 J mg/kg 03TP27-0304-01-D 115/115 N/A 236000  704 N Y ASL
7439-92-1 Lead 2.2 6480 J mg/kg 03TP05-0910-02-20070430-D 115/115 N/A 6480  0.00001 C Y ASL
7439-95-4 Magnesium 408 50200 mg/kg 03SB06_19910906 115/115 N/A 50200  N N NUT

7439-96-5 Manganese 41.6 20000 mg/kg 03TP10-0405-01-20070503 115/115 N/A 20000  62.7 N Y ASL
7439-97-6 Mercury 0.021 J 7.1 mg/kg 03TP20-0708-01 68/115 0.017-0.14 7.1  0.627 N Y ASL
7440-02-0 Nickel 5.8 296 K mg/kg 03TP05-0506-01-20070430 115/115 N/A 296  52.8 N Y ASL
7440-09-7 Potassium 168 3010 mg/kg 03TP01_19910909 108/111 390-522 3010  N N NUT

7782-49-2 Selenium 0.36 L 0.55 L mg/kg 03TP08-0203-03-20070502 2/60 0.3-8 0.55  1.045 N N BSL

7440-22-4 Silver 0.31 233 mg/kg 03TP06-0607-04-20070501 34/110 0.035-1.6 233  1.76 N Y ASL
7440-23-5 Sodium 19.1 L 1830 mg/kg 03TP27-0304-01 54/87 18.8-1090 1830  N N NUT

7440-28-0 Thallium 0.26 L 61.1 J mg/kg 03TP27-0304-01-D 36/89 0.15-13.9 61.1  N N NTX

7440-62-2 Vanadium 11.8 752 J mg/kg 03TP27-0304-01 115/115 N/A 752  198 N Y ASL
7440-66-6 Zinc 10.6 13700 J mg/kg 03TP27-0304-01 115/115 N/A 13700  748 N Y ASL
72-54-8 4,4'-DDD 0.83 J 72000 ug/kg 03TP06-0607-04-20070501 30/114 2-190 72000  72.6 C Y ASL
72-55-9 4,4'-DDE 0.39 J 8700 ug/kg 03TP06-0607-04-20070501 30/107 2-190 8700  51.7 C Y ASL
50-29-3 4,4'-DDT 0.39 J 270000 ug/kg 03TP06-0607-04-20070501 37/114 2-190 270000  73.7 C Y ASL
309-00-2 Aldrin 0.27 J 9.7 ug/kg 03TP06-0809-03-20070501 17/114 2-2500 9.7  748000 C N BSL

319-84-6 Alpha-BHC 0.7 J 16 ug/kg 03TP25-0607-02 7/114 2-2500 16  0.0682 C Y ASL
5103-71-9 Alpha-Chlordane 0.26 J 330 J ug/kg 03TP14-0203-01-20070504 23/106 2-2500 330  14.3 C Y ASL
53469-21-9 Aroclor-1242 37 110 ug/kg 03TP12-0405-01-20070504 2/115 19-940 110  6380000 C N BSL

12672-29-6 Aroclor-1248 92 560 ug/kg 03TP26-0506-01 2/115 19-940 560  5.72 C Y ASL
11097-69-1 Aroclor-1254 13 J 4000 ug/kg 03TP24-0304-01 9/115 19-1900 4000  9.68 C Y ASL
11096-82-5 Aroclor-1260 12 J 600 ug/kg 03TP06-0809-03-20070501 11/115 19-1900 600  26.4 C Y ASL
319-85-7 Beta-BHC 0.8 J 14 J ug/kg 03TP25-0607-02-D 4/111 1-2500 14  0.242 C Y ASL
319-86-8 Delta-BHC 0.35 J 2.7 ug/kg 03TP12-0405-01-20070504 7/115 2-2500 2.7  C N NTX

60-57-1 Dieldrin 0.24 J 10000 ug/kg 03TP06-0607-04-20070501 88/114 2-93 10000  0.187 C Y ASL
959-98-8 Endosulfan I 0.25 J 580 J ug/kg 03TP06-0607-04-20070501 14/115 2-94 580  N N NTX

33213-65-9 Endosulfan II 0.49 J 16 J ug/kg 03TP06-0809-03-20070501 9/114 2-2500 16  N N NTX

1031-07-8 Endosulfan Sulfate 0.61 J 19 ug/kg 03TP06-0809-03-20070501 9/114 2-2500 19  N N NTX

72-20-8 Endrin 0.61 J 25 ug/kg 03TP02-1_19910910 9/114 2-2500 25  N N NTX

007421-93-4 Endrin Aldehyde 0.52 J 25 J ug/kg 03TP19-0607-01 21/73 2-2500 25  N N NTX

53494-70-5 Endrin Ketone 0.29 J 24 J ug/kg 03TP27-0304-01 13/114 2-2500 24  N N NTX

58-89-9 Gamma-BHC (Lindane) 0.69 J 6.9 ug/kg 03TP12-0304-02-20070504 11/115 2-2500 6.9  12100000 C N BSL

5103-74-2 Gamma-Chlordane 0.36 J 620 J ug/kg 03TP06-0607-04-20070501 26/108 2-940 620  14.3 C Y ASL
76-44-8 Heptachlor 0.52 J 8 J ug/kg 03TP06-0708-02-20070501 10/112 2-2500 8  1.32 C Y ASL

1024-57-3 Heptachlor Epoxide 0.55 J 390 J ug/kg 03TP06-0607-04-20070501 24/114 2-94 390  0.165 C Y ASL
72-43-5 Methoxychlor 1 J 130 J ug/kg 03TP19-0607-01 12/115 3.8-4800 130  10890 N N BSL
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TABLE 2.02
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SITE 3 LANDFILL AREA SOIL TO GROUNDWATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Groundwater

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) (6) Selection

or Deletion (7)

95-94-3 1,2,4,5-Tetrachlorobenzene 36 J 36 J ug/kg 03TP19-0607-01 1/63 190-20000 36  56.1 N N BSL

95-50-1 1,2-Dichlorobenzene 39 J 3600 ug/kg 03TP04-2_19910911 9/115 4.7-19000 3600  396 N Y ASL
106-46-7 1,4-Dichlorobenzene 39 J 880 J ug/kg 03TP04-2_19910911 13/115 4.7-19000 880  0.451 C Y ASL
90-12-0 1-Methylnaphthalene 0.74 J 560 ug/kg 03TP25-0607-02-D 14/21 9.8-14000 560  13.2 C Y ASL
91-57-6 2-Methylnaphthalene 0.93 J 9500 J ug/kg 03SB06_19910906 30/110 9.9-20000 9500  825 N Y ASL
95-48-7 2-Methylphenol 190 J 290 J ug/kg 03TP04-3_19910911 2/115 200-20000 290  1650 N N BSL

83-32-9 Acenaphthene 0.8 J 33000 ug/kg 03SB06_19910906 30/111 9.9-2300 33000  25300 N Y ASL
208-96-8 Acenaphthylene 0.64 J 280 J ug/kg 03TP04-3_19910911 34/110 9.9-20000 280  29700 N N BSL

120-12-7 Anthracene 0.82 J 66000 ug/kg 03SB06_19910906 44/110 9.9-2300 66000  396000 N N BSL

56-55-3 Benz(a)anthracene 4.2 J 65000 ug/kg 03SB06_19910906 72/111 9.9-2300 65000  11 C Y ASL
100-52-7 Benzaldehyde 29 J 83 J ug/kg 03TP27-0304-01 9/63 200-20000 83  891 N N BSL

50-32-8 Benzo(a)pyrene 5.1 J 48000 ug/kg 03SB06_19910906 73/112 9.9-2300 48000  3.85 C Y ASL
205-99-2 Benzo(b)fluoranthene 7.2 J 58000 ug/kg 03SB06_19910906 77/113 9.9-2300 58000  38.5 C Y ASL
191-24-2 Benzo(g,h,i)perylene 3.7 J 13000 J ug/kg 03SB06_19910906 62/113 9.9-2300 13000  132000 N N BSL

207-08-9 Benzo(k)fluoranthene 5 J 31000 ug/kg 03SB06_19910906 66/111 9.9-2300 31000  385 C Y ASL
117-81-7 Bis(2-ethylhexyl) Phthalate 38 J 12000 ug/kg 03TP25-0506-01 42/103 200-20000 12000  1320 C Y ASL
85-68-7 Butyl Benzyl Phthalate 330 J 330 J ug/kg 03SS09_19970408 1/115 200-20000 330  561 C N BSL

86-74-8 Carbazole 79 J 11000 ug/kg 03TP20-0708-01 5/75 200-2300 11000  C N NTX

218-01-9 Chrysene 6.6 J 52000 ug/kg 03SB06_19910906 81/113 9.9-2300 52000  1210 C Y ASL
84-74-2 Di-n-butyl Phthalate 60 J 370 J ug/kg 03SS07_19910905 3/101 200-20000 370  10120 N N BSL

117-84-0 Di-n-octyl Phthalate 220 J 220 J ug/kg 03TP06-0809-03-20070501 1/115 200-20000 220  N N NTX

53-70-3 Dibenz(a,h)anthracene 1.3 J 4800 J ug/kg 03SB06_19910906 35/107 9.9-20000 4800  12.1 C Y ASL
132-64-9 Dibenzofuran 73 J 29000 ug/kg 03SB06_19910906 7/115 200-20000 29000  N N NTX

206-44-0 Fluoranthene 12 150000 ug/kg 03SB06_19910906 85/113 9.9-2300 150000  176000 N N BSL

86-73-7 Fluorene 0.73 J 41000 ug/kg 03SB06_19910906 34/111 9.9-2300 41000  29700 N Y ASL
193-39-5 Indeno(1,2,3-cd)pyrene 4.4 J 19000 ug/kg 03SB06_19910906 62/113 9.9-2300 19000  132 C Y ASL
91-20-3 Naphthalene 3.1 J 14000 ug/kg 03TP20-0708-01 15/89 200-20000 14000  0.517 C Y ASL
85-01-8 Phenanthrene 5.6 J 210000 ug/kg 03SB06_19910906 82/111 9.9-2300 210000  132000 N Y ASL
129-00-0 Pyrene 11 140000 ug/kg 03SB06_19910906 86/113 9.9-2300 140000  132000 N Y ASL
87-61-6 1,2,3-Trichlorobenzene 71 J 5700 ug/kg 03TP25-0506-01 3/62 4.7-320 5700  95.7 C Y ASL
120-82-1 1,2,4-Trichlorobenzene 150 J 310 J ug/kg 03TP25-0607-02-D 3/115 4.7-19000 310  7.48 N Y ASL
78-93-3 2-Butanone 4 J 24 ug/kg 03TP19-0607-01 19/100 4.9-14000 24  1650 N N BSL

67-64-1 Acetone 6.1 J 540 J ug/kg 03TP25-0607-02 36/80 11-33 540  4950 N N BSL

71-43-2 Benzene 1.4 J 78 J ug/kg 03TP25-0607-02 10/106 4.7-5700 78  0.231 C Y ASL
74-83-9 Bromomethane 8.2 8.2 ug/kg 03TP19-0607-01 1/106 4.7-5700 8.2  2.42 N Y ASL
75-15-0 Carbon Disulfide 2.9 J 2.9 J ug/kg 03TP24-0304-01 1/106 4.7-5700 2.9  341 N N BSL

108-90-7 Chlorobenzene 2 J 2 J ug/kg 03SB02_19910906 1/106 4.7-5700 2  68.2 N N BSL

74-87-3 Chloromethane 2.1 J 16 ug/kg 03TP26-0506-01 4/106 4.7-5700 16  53.9 N N BSL

75-71-8 Dichlorodifluoromethane 4.8 J 4.8 J ug/kg 03TP24-0304-01 1/63 4.7-5700 4.8  671 N N BSL

100-41-4 Ethylbenzene 380 7000 ug/kg 03TP25-0506-01 3/106 4.7-30 7000  1.87 C Y ASL
179601-23-1 M,p-xylene 960 18000 ug/kg 03TP25-0506-01 3/63 9.5-21 18000  220 N Y ASL

79-20-9 Methyl Acetate 5.5 J 450 J ug/kg 03TP25-0607-02-D 2/63 4.7-5700 450  8250 N N BSL

108-87-2 Methylcyclohexane 3500 J 3500 J ug/kg 03TP25-0506-01 1/63 4.7-320 3500  N N NTX

95-47-6 O-xylene 260 J 4000 ug/kg 03TP20-0708-01 3/63 4.7-10 4000  1320 N Y ASL
100-42-5 Styrene 3300 3300 ug/kg 03TP20-0708-01 1/106 4.7-5700 3300  1980 N Y ASL
127-18-4 Tetrachloroethene 4.8 J 210 J ug/kg 03TP25-0607-02 4/106 4.7-5700 210  0.0539 C Y ASL
108-88-3 Toluene 1.7 J 150000 ug/kg 03TP25-0506-01 14/99 4.7-30 150000  1760 N Y ASL
79-01-6 Trichloroethene 2 J 2.7 J ug/kg 03TP24-0304-01 2/106 4.7-5700 2.7  0.792 C Y ASL

1330-20-7 Xylenes (Total) 1200 20000 ug/kg 03TP25-0506-01 3/80 4.7-30 20000  220 N Y ASL
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TABLE 2.02
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SITE 3 LANDFILL AREA SOIL TO GROUNDWATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Groundwater

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) (6) Selection

or Deletion (7)

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but in this table COPCs were selected without elimination of metals statistically not above background, C = Carcinogen

      a separate table is presented to show the effects of background for on eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based soil to groundwater water COPC screening level for residential use is presented using a Dilution Attenuation Factor (DAF) of 1.1 and J = Estimated Value

      corresponds to a target hazard quotient of 1.0, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010).             (9)  Rationale Codes:  
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For Selection as a COPC:

7 - The RBC for hexavalent chromium was utilized because the form of chromium in soil is not known.     ASL = Above Screening Level (and Background, if applicable)

8 - The RBC for methyl mercury was used because the form of mercury in soil is not known.      NoSCR = No Screening Level applicable for this exposure route

 For Elimination as a COPC:

    BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

Landfill Area Soil Samples:     NTX = No Toxicity Data

03-SS-17 03SB07 03SS07 (sampled 9/5/1991) 03TP04-4 03TP14-0203-01 03SS32

03-SS-18 03SB08 03SS07 (sampled 4/8/1997) 03TP05-0506-01 03TP15-0405-01 03SS33

03-SS-19 03SB09 03SS08 (sampled 9/5/1991) 03TP05-0910-02 03TP16-0102-01 03SS34

03-SS-20 03SB10 03SS08 (sampled 4/8/1997) 03TP05-0910-02-D 03TP16-0102-01-D 03SS35

03-SS-21 03SB11 03SS09 (sampled 9/5/1991) 03TP06-0304-01 03TP17-0304-01 03SS35-D

03-SS-21-D 03SB12 03SS09 (sampled 4/8/1997) 03TP06-0607-04 03TP18-0203-01 03SS36

03-SS-22 03SB13 03SS10 (sampled 9/5/1991) 03TP06-0708-02 03TP18-0203-01-D 03SS37

03-SS-23 03SB14 03SS10 (sampled 4/8/1997) 03TP06-0809-03 03TP19-0304-02 03SS38

03-SS-24 03SB14-D 03SS11 (sampled 9/5/1991) 03TP06-0809-03-D 03TP19-0607-01 03SS39

03-SS-24-D 03SB15 03SS11 (sampled 4/8/1997) 03TP07-0203-02 03TP20-0708-01 03SS40

03-SS-25 03SB16 03SS12 (sampled 9/5/1991) 03TP07-0304-01 03TP23-0304-01 03SS41

03-SS-26 03SS01 (sampled 9/5/1991) 03SS12 (sampled 4/8/1997) 03TP08-0203-03 03TP24-0304-01 03SS41-D

03-SS-27 03SS01 (sampled 4/8/1997) 03SS13 03TP08-0304-02 03TP25-0506-01 03SS42

03-SS-28 03SS02 (sampled 9/5/1991) 03SS14 03TP08-0405-01 03TP25-0607-02

03SB01-0204 03SS02  (sampled 4/8/1997) 03SS15 03TP09-0506-01 03TP25-0607-02-D

03SB01-0608 03SS03 (sampled 9/5/1991) 03SS16 03TP09-0506-02 03TP26-0506-01

03SB01-1416 03SS03 (sampled 4/8/1997) 03SS16-D 03TP10-0304-02 03TP27-0304-01

03SB01 03SS04 (sampled 9/5/1991) 03TP01 03TP10-0405-01 03TP27-0304-01-D

03SB02 03SS04 (sampled 4/8/1997) 03TP02-1 03TP11-0304-01 03TP27-0304-02

03SB03 03SS05 (sampled 9/5/1991) 03TP02-2 03TP11-0405-02 03TP28-0203-01

03SB04 03SS05 (sampled 4/8/1997) 03TP03 03TP12-0102-03 03TP29-0304-01

03SB05 03SS06 (sampled 9/5/1991) 03TP04-1 03TP12-0304-02 03TP30-0506-01

03SB06 03SS06 (sampled 4/8/1997) 03TP04-2 03TP12-0405-01 03TP30-0506-01-D

03SB06-D 03SS06-D (sampled 4/8/1997) 03TP04-3 03TP13-0203-01 03SS31

Page 3 of 3



TABLE 2.03
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SITE 3 HANGAR AREA SOIL TO GROUNDWATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Groundwater

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion

Tap Water Contact or 91-57-6 2-Methylnaphthalene 18 J 28 J ug/kg 03SB19-0204 2/13 380-780 28  825 N N BSL

Water Vapors at Showerhead 83-32-9 Acenaphthene 62 J 230 J ug/kg 03SB19-0204 3/13 380-440 230  25300 N N BSL

208-96-8 Acenaphthylene 96 J 120 J ug/kg 03SB19-0408 3/13 380-440 120  29700 N N BSL

120-12-7 Anthracene 260 J 1800 ug/kg 03SB19-0204 3/13 380-440 1800  396000 N N BSL

56-55-3 Benz(a)anthracene 36 J 4200 ug/kg 03SB19-0204 4/13 380-440 4200  11 C Y ASL
50-32-8 Benzo(a)pyrene 40 J 3200 ug/kg 03SB19-0204 4/13 380-440 3200  3.85 C Y ASL

205-99-2 Benzo(b)fluoranthene 68 J 4200 ug/kg 03SB19-0204 4/13 380-440 4200  38.5 C Y ASL
191-24-2 Benzo(g,h,i)perylene 33 J 2100 ug/kg 03SB19-0204 4/13 380-440 2100  132000 N N BSL

207-08-9 Benzo(k)fluoranthene 17 J 1400 ug/kg 03SB19-0204 4/13 380-440 1400  385 C Y ASL
117-81-7 Bis(2-ethylhexyl) Phthalate 52 J 52 J ug/kg 03SB18-0002 1/13 380-780 52  1320 C N BSL

85-68-7 Butyl Benzyl Phthalate 30 J 38 J ug/kg 03SB17-0406 5/13 380-780 38  561 C N BSL

86-74-8 Carbazole 120 J 340 J ug/kg 03SB19-0204 3/13 380-440 340  C N NTX

218-01-9 Chrysene 53 J 3400 ug/kg 03SB19-0204 4/13 380-440 3400  1210 C Y ASL
53-70-3 Dibenz(a,h)anthracene 180 J 580 J ug/kg 03SB19-0204 3/13 380-440 580  12.1 C Y ASL

132-64-9 Dibenzofuran 63 J 150 J ug/kg 03SB19-0204 3/13 380-440 150  N N NTX

206-44-0 Fluoranthene 91 J 6900 E ug/kg 03SB19-0204 4/13 380-440 6900  176000 N N BSL

86-73-7 Fluorene 110 J 260 J ug/kg 03SB19-0204 3/13 380-440 260  29700 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 28 J 2000 ug/kg 03SB19-0204 4/13 380-440 2000  132 C Y ASL
85-01-8 Phenanthrene 40 J 4100 ug/kg 03SB19-0204 4/13 380-440 4100  132000 N N BSL

129-00-0 Pyrene 84 J 6600 ug/kg 03SB19-0204 4/13 380-440 6600  132000 N N BSL

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was not performed C = Carcinogen

      so background comparison was not involved in selecting or eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based soil to groundwater water COPC screening level for residential use is presented using a Dilution Attenuation Factor (DAF) of 1.1 and J = Estimated Value

      corresponds to a target hazard quotient of 1.0, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010).             (7)  Rationale Codes:  
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For Selection as a COPC:

    ASL = Above Screening Level (and Background, if applicable)

Hangar Area Soil Samples:      NoSCR = No Screening Level applicable for this exposure route

03SB17-0406 03SB20-0608 03SB25-0608  For Elimination as a COPC:

03SB17-0608 03SB22-0406 03SB25-0809.9     BSL = Below Screening Level

03SB18-0002 03SB22-0608 03SB26-0406     BKG = Below Background Based on Statistical Tests

03SB19-0204 03SB23-0406     NUT = Essential Nutrient

03SB19-0408 03SB24-0406     NTX = No Toxicity Data



TABLE 2.04
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Surface Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (7)

Site 3 Hangar Area Surface Soil 91-57-6 2-Methylnaphthalene 18 J 18 J ug/kg 03SB18-0002 1/1 N/A 18  31000 N N BSL

83-32-9 Acenaphthene 62 J 62 J ug/kg 03SB18-0002 1/1 N/A 62  340000 N N BSL

208-96-8 Acenaphthylene 96 J 96 J ug/kg 03SB18-0002 1/1 N/A 96  230000 N N BSL

120-12-7 Anthracene 260 J 260 J ug/kg 03SB18-0002 1/1 N/A 260  1700000 N N BSL

56-55-3 Benz(a)anthracene 780 780 ug/kg 03SB18-0002 1/1 N/A 780  150 C Y ASL
50-32-8 Benzo(a)pyrene 860 860 ug/kg 03SB18-0002 1/1 N/A 860  15 C Y ASL

205-99-2 Benzo(b)fluoranthene 1100 1100 ug/kg 03SB18-0002 1/1 N/A 1100  150 C Y ASL
191-24-2 Benzo(g,h,i)perylene 740 740 ug/kg 03SB18-0002 1/1 N/A 740  170000 N N BSL

207-08-9 Benzo(k)fluoranthene 410 410 ug/kg 03SB18-0002 1/1 N/A 410  1500 C N BSL

117-81-7 Bis(2-ethylhexyl) Phthalate 52 J 52 J ug/kg 03SB18-0002 1/1 N/A 52  35000 C N BSL

85-68-7 Butyl Benzyl Phthalate 33 J 33 J ug/kg 03SB18-0002 1/1 N/A 33  260000 C N BSL

86-74-8 Carbazole 120 J 120 J ug/kg 03SB18-0002 1/1 N/A 120  C N NTX

218-01-9 Chrysene 960 960 ug/kg 03SB18-0002 1/1 N/A 960  15000 C N BSL

53-70-3 Dibenz(a,h)anthracene 180 J 180 J ug/kg 03SB18-0002 1/1 N/A 180  15 C Y ASL
132-64-9 Dibenzofuran 63 J 63 J ug/kg 03SB18-0002 1/1 N/A 63  N N NTX

206-44-0 Fluoranthene 2100 2100 ug/kg 03SB18-0002 1/1 N/A 2100  230000 N N BSL

86-73-7 Fluorene 110 J 110 J ug/kg 03SB18-0002 1/1 N/A 110  230000 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 680 680 ug/kg 03SB18-0002 1/1 N/A 680  150 C Y ASL
85-01-8 Phenanthrene 1400 1400 ug/kg 03SB18-0002 1/1 N/A 1400  170000 N N BSL

129-00-0 Pyrene 1500 1500 ug/kg 03SB18-0002 1/1 N/A 1500  170000 N N BSL

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but does not affect organics, C = Carcinogen

      so background comparison was not involved in selecting or eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based tap water COPC screening level for residential use is presented.  The noncarcinogenic values (annotated "N") are divided by 10 J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010).             (7)  Rationale Codes:  
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For Selection as a COPC:

    ASL = Above Screening Level (and Background, if applicable)

Hangar Area Surface Soil Samples:      NoSCR = No Screening Level applicable for this exposure route

03SB18-0002  For Elimination as a COPC:

    BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

    NTX = No Toxicity Data



TABLE 2.05
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 HANGAR AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

 or Deletion (7)

Site 3 Hangar Area Soil 91-57-6 2-Methylnaphthalene 18 J 28 J ug/kg 03SB19-0204 2/13 380-780 28  31000 N N BSL

83-32-9 Acenaphthene 62 J 230 J ug/kg 03SB19-0204 3/13 380-440 230  340000 N N BSL

208-96-8 Acenaphthylene 96 J 120 J ug/kg 03SB19-0408 3/13 380-440 120  230000 N N BSL

120-12-7 Anthracene 260 J 1800 ug/kg 03SB19-0204 3/13 380-440 1800  1700000 N N BSL

56-55-3 Benz(a)anthracene 36 J 4200 ug/kg 03SB19-0204 4/13 380-440 4200  150 C Y ASL
50-32-8 Benzo(a)pyrene 40 J 3200 ug/kg 03SB19-0204 4/13 380-440 3200  15 C Y ASL

205-99-2 Benzo(b)fluoranthene 68 J 4200 ug/kg 03SB19-0204 4/13 380-440 4200  150 C Y ASL
191-24-2 Benzo(g,h,i)perylene 33 J 2100 ug/kg 03SB19-0204 4/13 380-440 2100  170000 N N BSL

207-08-9 Benzo(k)fluoranthene 17 J 1400 ug/kg 03SB19-0204 4/13 380-440 1400  1500 C N BSL

117-81-7 Bis(2-ethylhexyl) Phthalate 52 J 52 J ug/kg 03SB18-0002 1/13 380-780 52  35000 C N BSL

85-68-7 Butyl Benzyl Phthalate 30 J 38 J ug/kg 03SB17-0406 5/13 380-780 38  260000 C N BSL

86-74-8 Carbazole 120 J 340 J ug/kg 03SB19-0204 3/13 380-440 340  C N NTX

218-01-9 Chrysene 53 J 3400 ug/kg 03SB19-0204 4/13 380-440 3400  15000 C N BSL

53-70-3 Dibenz(a,h)anthracene 180 J 580 J ug/kg 03SB19-0204 3/13 380-440 580  15 C Y ASL
132-64-9 Dibenzofuran 63 J 150 J ug/kg 03SB19-0204 3/13 380-440 150  N N NTX

206-44-0 Fluoranthene 91 J 6900 E ug/kg 03SB19-0204 4/13 380-440 6900  230000 N N BSL

86-73-7 Fluorene 110 J 260 J ug/kg 03SB19-0204 3/13 380-440 260  230000 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 28 J 2000 ug/kg 03SB19-0204 4/13 380-440 2000  150 C Y ASL
85-01-8 Phenanthrene 40 J 4100 ug/kg 03SB19-0204 4/13 380-440 4100  170000 N N BSL

129-00-0 Pyrene 84 J 6600 ug/kg 03SB19-0204 4/13 380-440 6600  170000 N N BSL

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but does not affect organics, C = Carcinogen

      so background comparison was not involved in selecting or eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based tap water COPC screening level for residential use is presented.  The noncarcinogenic values (annotated "N") are divided by 10 J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010).             (7)  Rationale Codes:  
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For Selection as a COPC:

    ASL = Above Screening Level (and Background, if applicable)

Hangar Area Soil Samples:      NoSCR = No Screening Level applicable for this exposure route

03SB17-0406 03SB20-0608 03SB25-0608  For Elimination as a COPC:

03SB17-0608 03SB22-0406 03SB25-0809.9     BSL = Below Screening Level

03SB18-0002 03SB22-0608 03SB26-0406     BKG = Below Background Based on Statistical Tests

03SB19-0204 03SB23-0406     NUT = Essential Nutrient

03SB19-0408 03SB24-0406     NTX = No Toxicity Data



TABLE 2.06
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Surface Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

Site 3 Landfill Area Surface Soil 1746-01-6 Total 2,3,7,8-TCDD Equiv. 0.0045 0.0126 ug/kg 03SS04_19970408 2/2 N/A 0.0126  0.0045 C Y ASL
7429-90-5 Aluminum 8200 24600 mg/kg 03SS41 68/68 N/A 24600  7700 N Y ASL
7440-36-0 Antimony 0.22 L 10.4 mg/kg 03SB01_19910906 21/51 0.2-10.1 10.4  3.1 N Y ASL
7440-38-2 Arsenic 0.37 J 13 mg/kg 03SB10_19910906 61/61 N/A 13  0.39 C Y ASL
7440-39-3 Barium 47.6 246 mg/kg 03SS37 68/68 N/A 246  1500 N N BSL

7440-41-7 Beryllium 0.62 2 K mg/kg 03-SS-23 42/42 N/A 2  16 N N BSL

7440-43-9 Cadmium 0.22 J 18.4 mg/kg 03SS09_19970408 23/49 0.03-1.4 18.4  7 N Y ASL
7440-70-2 Calcium 372 86400 mg/kg 03SB06_19910906 68/68 N/A 86400  N N NUT

7440-47-3 Chromium 6.4 35.8 mg/kg 03SS35 68/68 N/A 35.8  0.29 C Y ASL
7440-48-4 Cobalt 5.2 12.2 mg/kg 03SB15_19910906 68/68 N/A 12.2  2.3 N Y ASL
7440-50-8 Copper 9.9 182 K mg/kg 03SS37 68/68 N/A 182  310 N N BSL

57-12-5 Cyanide 0.11 2.3 mg/kg 03SS09_19970408 6/68 0.13-2.9 2.3  160 N N BSL

7439-89-6 Iron 13800 70900 J mg/kg 03SS35 68/68 N/A 70900  5500 N Y ASL
7439-92-1 Lead 3.2 379 J mg/kg 03SS35 68/68 N/A 379  400 C N BSL

7439-95-4 Magnesium 553 50200 mg/kg 03SB06_19910906 68/68 N/A 50200  N N NUT

7439-96-5 Manganese 318 1780 mg/kg 03SS11_19910905 68/68 N/A 1780  180 N Y ASL
7439-97-6 Mercury 0.021 J 0.77 mg/kg 03-SS-23 29/68 0.09-0.14 0.77  0.78 N N BSL

7440-02-0 Nickel 6.3 39 mg/kg 03SB06_19910906-D 68/68 N/A 39  150 N N BSL

7440-09-7 Potassium 245 2130 mg/kg 03SS11_19970408 66/68 390-416 2130  N N NUT

7782-49-2 Selenium 0.36 L 0.36 L mg/kg 03SS32 1/33 0.3-1.2 0.36  39 N N BSL

7440-22-4 Silver 0.36 K 26.3 J mg/kg 03SS35 12/66 0.035-1.6 26.3  39 N N BSL

7440-23-5 Sodium 26.2 L 884 mg/kg 03SB12_19910906 37/58 95.2-1010 884  N N NUT

7440-28-0 Thallium 0.26 L 1.8 J mg/kg 03-SS-20 24/61 0.15-0.73 1.8  N N NTX

7440-62-2 Vanadium 16.5 45.7 mg/kg 03-SS-25 68/68 N/A 45.7  39 N Y ASL
7440-66-6 Zinc 16.9 466 mg/kg 03-SS-23 68/68 N/A 466  2300 N N BSL

72-54-8 4,4'-DDD 1.2 J 45 ug/kg 03-SS-18 13/68 2-190 45  2000 C N BSL

72-55-9 4,4'-DDE 0.57 J 210 ug/kg 03SS35 17/68 2-190 210  1400 C N BSL

50-29-3 4,4'-DDT 1.1 J 450 ug/kg 03SS35 17/67 2-190 450  1700 C N BSL

309-00-2 Aldrin 0.27 J 1.6 J ug/kg 03SS34 5/68 2-94 1.6  29 C N BSL

319-84-6 Alpha-BHC 0.86 J 5.6 ug/kg 03SS38 3/68 2-94 5.6  77 C N BSL

5103-71-9 Alpha-Chlordane 0.53 J 23 J ug/kg 03TP12-0102-03-20070504 9/61 2-940 23  1600 C N BSL

11097-69-1 Aroclor-1254 13 J 84 J ug/kg 03SS09_19970408 3/68 19-1900 84  110 N N BSL

11096-82-5 Aroclor-1260 12 J 150 J ug/kg 03SS35-D 3/68 19-1900 150  220 C N BSL

319-85-7 Beta-BHC 0.8 J 0.98 J ug/kg 03-SS-24 2/66 1-94 0.98  270 C N BSL

60-57-1 Dieldrin 1.6 J 620 J ug/kg 03SS12_19970408 59/67 3.9-43 620  30 C Y ASL
959-98-8 Endosulfan I 0.25 J 30 ug/kg 03SB13_19910906 6/68 2-94 30  37000 N N BSL

33213-65-9 Endosulfan II 0.49 J 16 J ug/kg 03SS35-D 5/68 2-190 16  37000 N N BSL

1031-07-8 Endosulfan Sulfate 1.3 J 3.2 J ug/kg 03SS34 2/68 2-190 3.2  37000 N N BSL
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TABLE 2.06
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Surface Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

Site 3 Landfill Area Surface Soil 72-20-8 Endrin 0.61 J 16 J ug/kg 03SS35-D 2/67 2-190 16  1800 N N BSL

007421-93-4 Endrin Aldehyde 0.61 J 8 J ug/kg 03SS32 11/38 2-49 8  1800 N N BSL

53494-70-5 Endrin Ketone 0.29 J 9.6 J ug/kg 03SS38 5/68 2-190 9.6  1800 N N BSL

58-89-9 Gamma-BHC (Lindane) 1.1 J 1.1 J ug/kg 03TP12-0102-03-20070504 1/68 2-94 1.1  520 C N BSL

5103-74-2 Gamma-Chlordane 0.58 J 33 J ug/kg 03SS35-D 6/64 2-940 33  1600 C N BSL

76-44-8 Heptachlor 0.71 J 3.9 ug/kg 03SS31 2/68 2-94 3.9  110 C N BSL

1024-57-3 Heptachlor Epoxide 0.55 J 20 J ug/kg 03SS35-D 12/67 2-94 20  53 C N BSL

72-43-5 Methoxychlor 5 J 5 J ug/kg 03SS32 1/68 3.8-940 5  31000 N N BSL

95-50-1 1,2-Dichlorobenzene 39 J 330 J ug/kg 03SB07_19910906 7/68 4.8-19000 330  190000 N N BSL

106-46-7 1,4-Dichlorobenzene 39 J 160 J ug/kg 03SB01_19910906 12/68 4.8-19000 160  2400 C N BSL

90-12-0 1-Methylnaphthalene 0.74 J 3.5 J ug/kg 03-SS-27 8/12 11-13 3.5  22000 C N BSL

91-57-6 2-Methylnaphthalene 0.93 J 9500 J ug/kg 03SB06_19910906 19/68 9.9-20000 9500  31000 N N BSL

83-32-9 Acenaphthene 0.8 J 33000 ug/kg 03SB06_19910906 23/68 9.9-740 33000  340000 N N BSL

208-96-8 Acenaphthylene 0.86 J 160 J ug/kg 03SB01_19910906 26/68 200-20000 160  230000 N N BSL

120-12-7 Anthracene 0.86 J 66000 ug/kg 03SB06_19910906 34/68 350-740 66000  1700000 N N BSL

56-55-3 Benz(a)anthracene 4.2 J 65000 ug/kg 03SB06_19910906 55/68 370-430 65000  150 C Y ASL
100-52-7 Benzaldehyde 29 J 77 J ug/kg 03SS40 2/26 200-20000 77  780000 N N BSL

50-32-8 Benzo(a)pyrene 5.1 J 48000 ug/kg 03SB06_19910906 55/68 370-430 48000  15 C Y ASL
205-99-2 Benzo(b)fluoranthene 7.2 J 58000 ug/kg 03SB06_19910906 59/68 370-430 58000  150 C Y ASL
191-24-2 Benzo(g,h,i)perylene 3.7 J 13000 J ug/kg 03SB06_19910906 45/68 350-450 13000  170000 N N BSL

207-08-9 Benzo(k)fluoranthene 5.2 J 31000 ug/kg 03SB06_19910906 53/68 370-450 31000  1500 C Y ASL
117-81-7 Bis(2-ethylhexyl) Phthalate 38 J 690 ug/kg 03SS36 22/56 200-20000 690  35000 C N BSL

85-68-7 Butyl Benzyl Phthalate 330 J 330 J ug/kg 03SS09_19970408 1/68 200-20000 330  260000 C N BSL

86-74-8 Carbazole 79 J 3200 J ug/kg 03TP12-0102-03-20070504 3/38 200-460 3200  C N NTX

218-01-9 Chrysene 6.6 J 52000 ug/kg 03SB06_19910906 62/68 370-400 52000  15000 C Y ASL
84-74-2 Di-n-butyl Phthalate 60 J 370 J ug/kg 03SS07_19910905 2/59 200-20000 370  610000 N N BSL

53-70-3 Dibenz(a,h)anthracene 1.7 J 4800 J ug/kg 03SB06_19910906 26/65 350-20000 4800  15 C Y ASL
132-64-9 Dibenzofuran 73 J 29000 ug/kg 03SB06_19910906 4/68 200-20000 29000  N N NTX

206-44-0 Fluoranthene 15 150000 ug/kg 03SB06_19910906 65/68 380-400 150000  230000 N N BSL

86-73-7 Fluorene 0.73 J 41000 ug/kg 03SB06_19910906 27/68 11-740 41000  230000 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 4.4 J 19000 ug/kg 03SB06_19910906 45/68 350-740 19000  150 C Y ASL
91-20-3 Naphthalene 3.1 J 13000 J ug/kg 03SB06_19910906 4/48 200-20000 13000  3600 C Y ASL
85-01-8 Phenanthrene 5.6 J 210000 ug/kg 03SB06_19910906 64/68 380-400 210000  170000 N Y ASL

129-00-0 Pyrene 11 140000 ug/kg 03SB06_19910906 65/68 380-400 140000  170000 N N BSL

120-82-1 1,2,4-Trichlorobenzene 150 J 150 J ug/kg 03SB07_19910906 1/68 4.8-19000 150  6200 N N BSL

78-93-3 2-Butanone 4 J 20 ug/kg 03SS40 15/50 5-19 20  2800000 N N BSL

67-64-1 Acetone 89 270 ug/kg 03-SS-26 20/37 11-22 270  6100000 N N BSL
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TABLE 2.06
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Surface Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

Site 3 Landfill Area Surface Soil 71-43-2 Benzene 1.4 J 1.4 J ug/kg 03SS32 1/56 4.8-8 1.4  1100 C N BSL

74-87-3 Chloromethane 2.1 J 3.6 J ug/kg 03SS32 3/56 4.8-12 3.6  12000 N N BSL

79-20-9 Methyl Acetate 5.5 J 5.5 J ug/kg 03-SS-21 1/26 4.8-8 5.5  7800000 N N BSL
108-88-3 Toluene 1.7 J 15 ug/kg 03-SS-18 9/56 4.8-7.8 15  500000 N N BSL

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but in this table COPCs were selected without elimination of metals statistically not above background, C = Carcinogen

      a separate table is presented to show the effects of background for on eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based tap water COPC screening level for residential use is presented.  The noncarcinogenic values (annotated "N") are divided by 10 J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010).             (9)  Rationale Codes:  
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For Selection as a COPC:

7 - The RBC for hexavalent chromium was utilized because the form of chromium in soil is not known.     ASL = Above Screening Level (and Background, if applicable)

8 - The RBC for methyl mercury was used because the form of mercury in soil is not known.      NoSCR = No Screening Level applicable for this exposure route

 For Elimination as a COPC:

    BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

    NTX = No Toxicity Data

Landfill Area Surface Soil Samples:

03-SS-17 03-SS-28 03SB14-D 03SS06 (sampled 4/8/1997) 03SS13 03SS36

03-SS-18 03SB01 03SB15 03SS06-D (sampled 4/8/1997) 03SS14 03SS37

03-SS-19 03SB03 03SB16 03SS07 (sampled 9/5/1991) 03SS15 03SS38

03-SS-20 03SB05 03SS01 (sampled 9/5/1991) 03SS07 (sampled 4/8/1997) 03SS16 03SS39

03-SS-21 03SB06 03SS01 (sampled 4/8/1997) 03SS08 (sampled 9/5/1991) 03SS16-D 03SS40

03-SS-21-D 03SB06-D 03SS02 (sampled 9/5/1991) 03SS08 (sampled 4/8/1997) 03TP12-0102-03 03SS41

03-SS-22 03SB07 03SS02  (sampled 4/8/1997) 03SS09 (sampled 9/5/1991) 03TP16-0102-01 03SS41-D

03-SS-23 03SB08 03SS03 (sampled 9/5/1991) 03SS09 (sampled 4/8/1997) 03TP16-0102-01-D 03SS42

03-SS-24 03SB09 03SS03 (sampled 4/8/1997) 03SS10 (sampled 9/5/1991) 03SS31

03-SS-24-D 03SB10 03SS04 (sampled 9/5/1991) 03SS10 (sampled 4/8/1997) 03SS32

03-SS-25 03SB11 03SS04 (sampled 4/8/1997) 03SS11 (sampled 9/5/1991) 03SS33

03-SS-26 03SB12 03SS05 (sampled 9/5/1991) 03SS11 (sampled 4/8/1997) 03SS34

03-SS-27 03SB13 03SS05 (sampled 4/8/1997) 03SS12 (sampled 9/5/1991) 03SS35

03SB14 03SS06 (sampled 9/5/1991) 03SS12 (sampled 4/8/1997) 03SS35-D
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TABLE 2.07
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

WITH METALS ELIMINATED THAT ARE WITHIN THE RANGE OF BACKGROUND
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Surface Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

Site 3 Landfill Area Surface Soil 1746-01-6 Total 2,3,7,8-TCDD Equiv. 0.0045 0.0126 ug/kg 03SS04_19970408 2/2 N/A 0.0126  0.0045 C Y ASL
7429-90-5 Aluminum 8200 24600 mg/kg 03SS41 68/68 N/A 24600  7700 N Y ASL
7440-36-0 Antimony 0.22 L 10.4 mg/kg 03SB01_19910906 21/51 0.2-10.1 10.4  3.1 N Y ASL
7440-38-2 Arsenic 0.37 J 13 mg/kg 03SB10_19910906 61/61 N/A 13  0.39 C N BKG

7440-39-3 Barium 47.6 246 mg/kg 03SS37 68/68 N/A 246  1500 N N BSL

7440-41-7 Beryllium 0.62 2 K mg/kg 03-SS-23 42/42 N/A 2  16 N N BSL

7440-43-9 Cadmium 0.22 J 18.4 mg/kg 03SS09_19970408 23/49 0.03-1.4 18.4  7 N Y ASL
7440-70-2 Calcium 372 86400 mg/kg 03SB06_19910906 68/68 N/A 86400  N N NUT

7440-47-3 Chromium 6.4 35.8 mg/kg 03SS35 68/68 N/A 35.8  0.29 C Y ASL
7440-48-4 Cobalt 5.2 12.2 mg/kg 03SB15_19910906 68/68 N/A 12.2  2.3 N Y ASL
7440-50-8 Copper 9.9 182 K mg/kg 03SS37 68/68 N/A 182  310 N N BSL

57-12-5 Cyanide 0.11 2.3 mg/kg 03SS09_19970408 6/68 0.13-2.9 2.3  160 N N BSL

7439-89-6 Iron 13800 70900 J mg/kg 03SS35 68/68 N/A 70900  5500 N Y ASL
7439-92-1 Lead 3.2 379 J mg/kg 03SS35 68/68 N/A 379  400 C N BSL

7439-95-4 Magnesium 553 50200 mg/kg 03SB06_19910906 68/68 N/A 50200  N N NUT

7439-96-5 Manganese 318 1780 mg/kg 03SS11_19910905 68/68 N/A 1780  180 N N BKG

7439-97-6 Mercury 0.021 J 0.77 mg/kg 03-SS-23 29/68 0.09-0.14 0.77  0.78 N N BSL

7440-02-0 Nickel 6.3 39 mg/kg 03SB06_19910906-D 68/68 N/A 39  150 N N BSL

7440-09-7 Potassium 245 2130 mg/kg 03SS11_19970408 66/68 390-416 2130  N N NUT

7782-49-2 Selenium 0.36 L 0.36 L mg/kg 03SS32 1/33 0.3-1.2 0.36  39 N N BSL

7440-22-4 Silver 0.36 K 26.3 J mg/kg 03SS35 12/66 0.035-1.6 26.3  39 N N BSL

7440-23-5 Sodium 26.2 L 884 mg/kg 03SB12_19910906 37/58 95.2-1010 884  N N NUT

7440-28-0 Thallium 0.26 L 1.8 J mg/kg 03-SS-20 24/61 0.15-0.73 1.8  N N NTX, BKG

7440-62-2 Vanadium 16.5 45.7 mg/kg 03-SS-25 68/68 N/A 45.7  39 N Y ASL
7440-66-6 Zinc 16.9 466 mg/kg 03-SS-23 68/68 N/A 466  2300 N N BSL

72-54-8 4,4'-DDD 1.2 J 45 ug/kg 03-SS-18 13/68 2-190 45  2000 C N BSL

72-55-9 4,4'-DDE 0.57 J 210 ug/kg 03SS35 17/68 2-190 210  1400 C N BSL

50-29-3 4,4'-DDT 1.1 J 450 ug/kg 03SS35 17/67 2-190 450  1700 C N BSL

309-00-2 Aldrin 0.27 J 1.6 J ug/kg 03SS34 5/68 2-94 1.6  29 C N BSL

319-84-6 Alpha-BHC 0.86 J 5.6 ug/kg 03SS38 3/68 2-94 5.6  77 C N BSL

5103-71-9 Alpha-Chlordane 0.53 J 23 J ug/kg 03TP12-0102-03-20070504 9/61 2-940 23  1600 C N BSL

11097-69-1 Aroclor-1254 13 J 84 J ug/kg 03SS09_19970408 3/68 19-1900 84  110 N N BSL

11096-82-5 Aroclor-1260 12 J 150 J ug/kg 03SS35-D 3/68 19-1900 150  220 C N BSL

319-85-7 Beta-BHC 0.8 J 0.98 J ug/kg 03-SS-24 2/66 1-94 0.98  270 C N BSL

60-57-1 Dieldrin 1.6 J 620 J ug/kg 03SS12_19970408 59/67 3.9-43 620  30 C Y ASL
959-98-8 Endosulfan I 0.25 J 30 ug/kg 03SB13_19910906 6/68 2-94 30  37000 N N BSL

33213-65-9 Endosulfan II 0.49 J 16 J ug/kg 03SS35-D 5/68 2-190 16  37000 N N BSL

1031-07-8 Endosulfan Sulfate 1.3 J 3.2 J ug/kg 03SS34 2/68 2-190 3.2  37000 N N BSL

72-20-8 Endrin 0.61 J 16 J ug/kg 03SS35-D 2/67 2-190 16  1800 N N BSL

007421-93-4 Endrin Aldehyde 0.61 J 8 J ug/kg 03SS32 11/38 2-49 8  1800 N N BSL

Page 1 of 3



TABLE 2.07
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

WITH METALS ELIMINATED THAT ARE WITHIN THE RANGE OF BACKGROUND
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Surface Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

53494-70-5 Endrin Ketone 0.29 J 9.6 J ug/kg 03SS38 5/68 2-190 9.6  1800 N N BSL

58-89-9 Gamma-BHC (Lindane) 1.1 J 1.1 J ug/kg 03TP12-0102-03-20070504 1/68 2-94 1.1  520 C N BSL

5103-74-2 Gamma-Chlordane 0.58 J 33 J ug/kg 03SS35-D 6/64 2-940 33  1600 C N BSL

76-44-8 Heptachlor 0.71 J 3.9 ug/kg 03SS31 2/68 2-94 3.9  110 C N BSL

1024-57-3 Heptachlor Epoxide 0.55 J 20 J ug/kg 03SS35-D 12/67 2-94 20  53 C N BSL

72-43-5 Methoxychlor 5 J 5 J ug/kg 03SS32 1/68 3.8-940 5  31000 N N BSL
95-50-1 1,2-Dichlorobenzene 39 J 330 J ug/kg 03SB07_19910906 7/68 4.8-19000 330 190000 N N BSL

106-46-7 1,4-Dichlorobenzene 39 J 160 J ug/kg 03SB01_19910906 12/68 4.8-19000 160  2400 C N BSL

90-12-0 1-Methylnaphthalene 0.74 J 3.5 J ug/kg 03-SS-27 8/12 11-13 3.5  22000 C N BSL

91-57-6 2-Methylnaphthalene 0.93 J 9500 J ug/kg 03SB06_19910906 19/68 9.9-20000 9500  31000 N N BSL

83-32-9 Acenaphthene 0.8 J 33000 ug/kg 03SB06_19910906 23/68 9.9-740 33000  340000 N N BSL

208-96-8 Acenaphthylene 0.86 J 160 J ug/kg 03SB01_19910906 26/68 200-20000 160  230000 N N BSL

120-12-7 Anthracene 0.86 J 66000 ug/kg 03SB06_19910906 34/68 350-740 66000  1700000 N N BSL

56-55-3 Benz(a)anthracene 4.2 J 65000 ug/kg 03SB06_19910906 55/68 370-430 65000  150 C Y ASL
100-52-7 Benzaldehyde 29 J 77 J ug/kg 03SS40 2/26 200-20000 77  780000 N N BSL

50-32-8 Benzo(a)pyrene 5.1 J 48000 ug/kg 03SB06_19910906 55/68 370-430 48000  15 C Y ASL
205-99-2 Benzo(b)fluoranthene 7.2 J 58000 ug/kg 03SB06_19910906 59/68 370-430 58000  150 C Y ASL
191-24-2 Benzo(g,h,i)perylene 3.7 J 13000 J ug/kg 03SB06_19910906 45/68 350-450 13000  170000 N N BSL

207-08-9 Benzo(k)fluoranthene 5.2 J 31000 ug/kg 03SB06_19910906 53/68 370-450 31000  1500 C Y ASL
117-81-7 Bis(2-ethylhexyl) Phthalate 38 J 690 ug/kg 03SS36 22/56 200-20000 690  35000 C N BSL

85-68-7 Butyl Benzyl Phthalate 330 J 330 J ug/kg 03SS09_19970408 1/68 200-20000 330  260000 C N BSL

86-74-8 Carbazole 79 J 3200 J ug/kg 03TP12-0102-03-20070504 3/38 200-460 3200  C N NTX

218-01-9 Chrysene 6.6 J 52000 ug/kg 03SB06_19910906 62/68 370-400 52000  15000 C Y ASL

84-74-2 Di-n-butyl Phthalate 60 J 370 J ug/kg 03SS07_19910905 2/59 200-20000 370  610000 N N BSL

53-70-3 Dibenz(a,h)anthracene 1.7 J 4800 J ug/kg 03SB06_19910906 26/65 350-20000 4800  15 C Y ASL

132-64-9 Dibenzofuran 73 J 29000 ug/kg 03SB06_19910906 4/68 200-20000 29000  N N NTX

206-44-0 Fluoranthene 15 150000 ug/kg 03SB06_19910906 65/68 380-400 150000  230000 N N BSL

86-73-7 Fluorene 0.73 J 41000 ug/kg 03SB06_19910906 27/68 11-740 41000  230000 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 4.4 J 19000 ug/kg 03SB06_19910906 45/68 350-740 19000  150 C Y ASL

91-20-3 Naphthalene 3.1 J 13000 J ug/kg 03SB06_19910906 4/48 200-20000 13000  3600 C Y ASL

85-01-8 Phenanthrene 5.6 J 210000 ug/kg 03SB06_19910906 64/68 380-400 210000  170000 N Y ASL

129-00-0 Pyrene 11 140000 ug/kg 03SB06_19910906 65/68 380-400 140000  170000 N N BSL

120-82-1 1,2,4-Trichlorobenzene 150 J 150 J ug/kg 03SB07_19910906 1/68 4.8-19000 150  6200 N N BSL

78-93-3 2-Butanone 4 J 20 ug/kg 03SS40 15/50 5-19 20  2800000 N N BSL

67-64-1 Acetone 89 270 ug/kg 03-SS-26 20/37 11-22 270  6100000 N N BSL

71-43-2 Benzene 1.4 J 1.4 J ug/kg 03SS32 1/56 4.8-8 1.4  1100 C N BSL

74-87-3 Chloromethane 2.1 J 3.6 J ug/kg 03SS32 3/56 4.8-12 3.6  12000 N N BSL

79-20-9 Methyl Acetate 5.5 J 5.5 J ug/kg 03-SS-21 1/26 4.8-8 5.5  7800000 N N BSL
108-88-3 Toluene 1.7 J 15 ug/kg 03-SS-18 9/56 4.8-7.8 15  500000 N N BSL

Page 2 of 3



TABLE 2.07
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

WITH METALS ELIMINATED THAT ARE WITHIN THE RANGE OF BACKGROUND
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Surface Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed and COPCs were selected after elimination of metals statistically not above background, C = Carcinogen

      a separate table is presented to show the effects of background for on eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based tap water COPC screening level for residential use is presented.  The noncarcinogenic values (annotated "N") are divided by 10 J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010).             (9)  Rationale Codes:  
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For Selection as a COPC:

7 - The RBC for hexavalent chromium was utilized because the form of chromium in soil is not known.     ASL = Above Screening Level (and Background, if applicable)

8 - The RBC for methyl mercury was used because the form of mercury in soil is not known.      NoSCR = No Screening Level applicable for this exposure route

 For Elimination as a COPC:

    BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

    NTX = No Toxicity Data

Landfill Area Surface Soil Samples:

03-SS-17 03-SS-28 03SB14-D 03SS06 (sampled 4/8/1997) 03SS13 03SS36

03-SS-18 03SB01 03SB15 03SS06-D (sampled 4/8/1997) 03SS14 03SS37

03-SS-19 03SB03 03SB16 03SS07 (sampled 9/5/1991) 03SS15 03SS38

03-SS-20 03SB05 03SS01 (sampled 9/5/1991) 03SS07 (sampled 4/8/1997) 03SS16 03SS39

03-SS-21 03SB06 03SS01 (sampled 4/8/1997) 03SS08 (sampled 9/5/1991) 03SS16-D 03SS40

03-SS-21-D 03SB06-D 03SS02 (sampled 9/5/1991) 03SS08 (sampled 4/8/1997) 03TP12-0102-03 03SS41

03-SS-22 03SB07 03SS02  (sampled 4/8/1997) 03SS09 (sampled 9/5/1991) 03TP16-0102-01 03SS41-D

03-SS-23 03SB08 03SS03 (sampled 9/5/1991) 03SS09 (sampled 4/8/1997) 03TP16-0102-01-D 03SS42

03-SS-24 03SB09 03SS03 (sampled 4/8/1997) 03SS10 (sampled 9/5/1991) 03SS31

03-SS-24-D 03SB10 03SS04 (sampled 9/5/1991) 03SS10 (sampled 4/8/1997) 03SS32

03-SS-25 03SB11 03SS04 (sampled 4/8/1997) 03SS11 (sampled 9/5/1991) 03SS33

03-SS-26 03SB12 03SS05 (sampled 9/5/1991) 03SS11 (sampled 4/8/1997) 03SS34

03-SS-27 03SB13 03SS05 (sampled 4/8/1997) 03SS12 (sampled 9/5/1991) 03SS35

03SB14 03SS06 (sampled 9/5/1991) 03SS12 (sampled 4/8/1997) 03SS35-D
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TABLE 2.08
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

Site 3 Landfill Area Soil 1746-01-6 Total 2,3,7,8-TCDD Equiv. 0.0045 0.34 ug/kg 03TP06-0809-03-20070501-D 5/5 N/A 0.34  0.0045 C Y ASL
7429-90-5 Aluminum 8200 74700 mg/kg 03TP19-0304-02 115/115 N/A 74700  7700 N Y ASL
7440-36-0 Antimony 0.22 L 281 L mg/kg 03TP27-0304-01-D 41/90 0.2-10.3 281  3.1 N Y ASL
7440-38-2 Arsenic 0.37 J 49.9 J mg/kg 03TP27-0304-01 108/108 N/A 49.9  0.39 C Y ASL
7440-39-3 Barium 45.2 859 mg/kg 03TP19-0304-02 115/115 N/A 859  1500 N N BSL

7440-41-7 Beryllium 0.61 2 K mg/kg 03-SS-23 79/79 N/A 2  16 N N BSL

7440-43-9 Cadmium 0.22 J 300 mg/kg 03TP19-0607-01 49/90 0.03-1.4 300  7 N Y ASL
7440-70-2 Calcium 253 86400 mg/kg 03SB06_19910906 110/110 N/A 86400  N N NUT

7440-47-3 Chromium 4.2 K 348 J mg/kg 03TP30-0506-01 114/115 17-17 348  0.29 C Y ASL
7440-48-4 Cobalt 2.5 121 J mg/kg 03TP27-0304-01-D 115/115 N/A 121  2.3 N Y ASL
7440-50-8 Copper 7.1 9660 mg/kg 03TP25-0607-02-D 115/115 N/A 9660  310 N Y ASL

57-12-5 Cyanide 0.11 4.6 mg/kg 03TP06-0809-03-20070501 29/115 0.09-2.9 4.6  160 N N BSL

7439-89-6 Iron 9570 236000 J mg/kg 03TP27-0304-01-D 115/115 N/A 236000  5500 N Y ASL
7439-92-1 Lead 2.2 6480 J mg/kg 03TP05-0910-02-20070430-D 115/115 N/A 6480  400 C Y ASL
7439-95-4 Magnesium 408 50200 mg/kg 03SB06_19910906 115/115 N/A 50200  N N NUT

7439-96-5 Manganese 41.6 20000 mg/kg 03TP10-0405-01-20070503 115/115 N/A 20000  180 N Y ASL
7439-97-6 Mercury 0.021 J 7.1 mg/kg 03TP20-0708-01 68/115 0.017-0.14 7.1  0.78 N Y ASL
7440-02-0 Nickel 5.8 296 K mg/kg 03TP05-0506-01-20070430 115/115 N/A 296  150 N Y ASL
7440-09-7 Potassium 168 3010 mg/kg 03TP01_19910909 108/111 390-522 3010  N N NUT

7782-49-2 Selenium 0.36 L 0.55 L mg/kg 03TP08-0203-03-20070502 2/60 0.3-8 0.55  39 N N BSL

7440-22-4 Silver 0.31 233 mg/kg 03TP06-0607-04-20070501 34/110 0.035-1.6 233  39 N Y ASL
7440-23-5 Sodium 19.1 L 1830 mg/kg 03TP27-0304-01 54/87 18.8-1090 1830  N N NUT

7440-28-0 Thallium 0.26 L 61.1 J mg/kg 03TP27-0304-01-D 36/89 0.15-13.9 61.1  N N NTX

7440-62-2 Vanadium 11.8 752 J mg/kg 03TP27-0304-01 115/115 N/A 752  39 N Y ASL
7440-66-6 Zinc 10.6 13700 J mg/kg 03TP27-0304-01 115/115 N/A 13700  2300 N Y ASL

72-54-8 4,4'-DDD 0.83 J 72000 ug/kg 03TP06-0607-04-20070501 30/114 2-190 72000  2000 C Y ASL
72-55-9 4,4'-DDE 0.39 J 8700 ug/kg 03TP06-0607-04-20070501 30/107 2-190 8700  1400 C Y ASL
50-29-3 4,4'-DDT 0.39 J 270000 ug/kg 03TP06-0607-04-20070501 37/114 2-190 270000  1700 C Y ASL

309-00-2 Aldrin 0.27 J 9.7 ug/kg 03TP06-0809-03-20070501 17/114 2-2500 9.7  29 C N BSL

319-84-6 Alpha-BHC 0.7 J 16 ug/kg 03TP25-0607-02 7/114 2-2500 16  77 C N BSL

5103-71-9 Alpha-Chlordane 0.26 J 330 J ug/kg 03TP14-0203-01-20070504 23/106 2-2500 330  1600 C N BSL

53469-21-9 Aroclor-1242 37 110 ug/kg 03TP12-0405-01-20070504 2/115 19-940 110  220 C N BSL

12672-29-6 Aroclor-1248 92 560 ug/kg 03TP26-0506-01 2/115 19-940 560  220 C Y ASL
11097-69-1 Aroclor-1254 13 J 4000 ug/kg 03TP24-0304-01 9/115 19-1900 4000  110 N Y ASL
11096-82-5 Aroclor-1260 12 J 600 ug/kg 03TP06-0809-03-20070501 11/115 19-1900 600  220 C Y ASL

319-85-7 Beta-BHC 0.8 J 14 J ug/kg 03TP25-0607-02-D 4/111 1-2500 14  270 C N BSL

319-86-8 Delta-BHC 0.35 J 2.7 ug/kg 03TP12-0405-01-20070504 7/115 2-2500 2.7  C N NTX

60-57-1 Dieldrin 0.24 J 10000 ug/kg 03TP06-0607-04-20070501 88/114 2-93 10000  30 C Y ASL
959-98-8 Endosulfan I 0.25 J 580 J ug/kg 03TP06-0607-04-20070501 14/115 2-94 580  37000 N N BSL

33213-65-9 Endosulfan II 0.49 J 16 J ug/kg 03TP06-0809-03-20070501 9/114 2-2500 16  37000 N N BSL

1031-07-8 Endosulfan Sulfate 0.61 J 19 ug/kg 03TP06-0809-03-20070501 9/114 2-2500 19  37000 N N BSL

72-20-8 Endrin 0.61 J 25 ug/kg 03TP02-1_19910910 9/114 2-2500 25  1800 N N BSL
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TABLE 2.08
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

007421-93-4 Endrin Aldehyde 0.52 J 25 J ug/kg 03TP19-0607-01 21/73 2-2500 25  1800 N N BSL

53494-70-5 Endrin Ketone 0.29 J 24 J ug/kg 03TP27-0304-01 13/114 2-2500 24  1800 N N BSL

58-89-9 Gamma-BHC (Lindane) 0.69 J 6.9 ug/kg 03TP12-0304-02-20070504 11/115 2-2500 6.9  520 C N BSL

5103-74-2 Gamma-Chlordane 0.36 J 620 J ug/kg 03TP06-0607-04-20070501 26/108 2-940 620  1600 C N BSL

76-44-8 Heptachlor 0.52 J 8 J ug/kg 03TP06-0708-02-20070501 10/112 2-2500 8  110 C N BSL

1024-57-3 Heptachlor Epoxide 0.55 J 390 J ug/kg 03TP06-0607-04-20070501 24/114 2-94 390  53 C Y ASL
72-43-5 Methoxychlor 1 J 130 J ug/kg 03TP19-0607-01 12/115 3.8-4800 130  31000 N N BSL

95-94-3 1,2,4,5-Tetrachlorobenzene 36 J 36 J ug/kg 03TP19-0607-01 1/63 190-20000 36  1800 N N BSL

95-50-1 1,2-Dichlorobenzene 39 J 3600 ug/kg 03TP04-2_19910911 9/115 4.7-19000 3600  190000 N N BSL

106-46-7 1,4-Dichlorobenzene 39 J 880 J ug/kg 03TP04-2_19910911 13/115 4.7-19000 880  2400 C N BSL

90-12-0 1-Methylnaphthalene 0.74 J 560 ug/kg 03TP25-0607-02-D 14/21 9.8-14000 560  22000 C N BSL

91-57-6 2-Methylnaphthalene 0.93 J 9500 J ug/kg 03SB06_19910906 30/110 9.9-20000 9500  31000 N N BSL

95-48-7 2-Methylphenol 190 J 290 J ug/kg 03TP04-3_19910911 2/115 200-20000 290  310000 N N BSL

83-32-9 Acenaphthene 0.8 J 33000 ug/kg 03SB06_19910906 30/111 9.9-2300 33000  340000 N N BSL

208-96-8 Acenaphthylene 0.64 J 280 J ug/kg 03TP04-3_19910911 34/110 9.9-20000 280  230000 N N BSL

120-12-7 Anthracene 0.82 J 66000 ug/kg 03SB06_19910906 44/110 9.9-2300 66000  1700000 N N BSL

56-55-3 Benz(a)anthracene 4.2 J 65000 ug/kg 03SB06_19910906 72/111 9.9-2300 65000  150 C Y ASL
100-52-7 Benzaldehyde 29 J 83 J ug/kg 03TP27-0304-01 9/63 200-20000 83  780000 N N BSL

50-32-8 Benzo(a)pyrene 5.1 J 48000 ug/kg 03SB06_19910906 73/112 9.9-2300 48000  15 C Y ASL
205-99-2 Benzo(b)fluoranthene 7.2 J 58000 ug/kg 03SB06_19910906 77/113 9.9-2300 58000  150 C Y ASL
191-24-2 Benzo(g,h,i)perylene 3.7 J 13000 J ug/kg 03SB06_19910906 62/113 9.9-2300 13000  170000 N N BSL

207-08-9 Benzo(k)fluoranthene 5 J 31000 ug/kg 03SB06_19910906 66/111 9.9-2300 31000  1500 C Y ASL
117-81-7 Bis(2-ethylhexyl) Phthalate 38 J 12000 ug/kg 03TP25-0506-01 42/103 200-20000 12000  35000 C N BSL

85-68-7 Butyl Benzyl Phthalate 330 J 330 J ug/kg 03SS09_19970408 1/115 200-20000 330  260000 C N BSL

86-74-8 Carbazole 79 J 11000 ug/kg 03TP20-0708-01 5/75 200-2300 11000  C N NTX

218-01-9 Chrysene 6.6 J 52000 ug/kg 03SB06_19910906 81/113 9.9-2300 52000  15000 C Y ASL
84-74-2 Di-n-butyl Phthalate 60 J 370 J ug/kg 03SS07_19910905 3/101 200-20000 370  610000 N N BSL

117-84-0 Di-n-octyl Phthalate 220 J 220 J ug/kg 03TP06-0809-03-20070501 1/115 200-20000 220  N N NTX

53-70-3 Dibenz(a,h)anthracene 1.3 J 4800 J ug/kg 03SB06_19910906 35/107 9.9-20000 4800  15 C Y ASL
132-64-9 Dibenzofuran 73 J 29000 ug/kg 03SB06_19910906 7/115 200-20000 29000  N N NTX

206-44-0 Fluoranthene 12 150000 ug/kg 03SB06_19910906 85/113 9.9-2300 150000  230000 N N BSL

86-73-7 Fluorene 0.73 J 41000 ug/kg 03SB06_19910906 34/111 9.9-2300 41000  230000 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 4.4 J 19000 ug/kg 03SB06_19910906 62/113 9.9-2300 19000  150 C Y ASL
91-20-3 Naphthalene 3.1 J 14000 ug/kg 03TP20-0708-01 15/89 200-20000 14000  3600 C Y ASL
85-01-8 Phenanthrene 5.6 J 210000 ug/kg 03SB06_19910906 82/111 9.9-2300 210000  170000 N Y ASL

129-00-0 Pyrene 11 140000 ug/kg 03SB06_19910906 86/113 9.9-2300 140000  170000 N N BSL

87-61-6 1,2,3-Trichlorobenzene 71 J 5700 ug/kg 03TP25-0506-01 3/62 4.7-320 5700  49000 C N NTX

120-82-1 1,2,4-Trichlorobenzene 150 J 310 J ug/kg 03TP25-0607-02-D 3/115 4.7-19000 310  6200 N N BSL

78-93-3 2-Butanone 4 J 24 ug/kg 03TP19-0607-01 19/100 4.9-14000 24  2800000 N N BSL

67-64-1 Acetone 6.1 J 540 J ug/kg 03TP25-0607-02 36/80 11-33 540  6100000 N N BSL

71-43-2 Benzene 1.4 J 78 J ug/kg 03TP25-0607-02 10/106 4.7-5700 78  1100 C N BSL

74-83-9 Bromomethane 8.2 8.2 ug/kg 03TP19-0607-01 1/106 4.7-5700 8.2  730 N N BSL
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TABLE 2.08
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

75-15-0 Carbon Disulfide 2.9 J 2.9 J ug/kg 03TP24-0304-01 1/106 4.7-5700 2.9  82000 N N BSL

108-90-7 Chlorobenzene 2 J 2 J ug/kg 03SB02_19910906 1/106 4.7-5700 2  29000 N N BSL

74-87-3 Chloromethane 2.1 J 16 ug/kg 03TP26-0506-01 4/106 4.7-5700 16  12000 N N BSL

75-71-8 Dichlorodifluoromethane 4.8 J 4.8 J ug/kg 03TP24-0304-01 1/63 4.7-5700 4.8  18000 N N BSL

100-41-4 Ethylbenzene 380 7000 ug/kg 03TP25-0506-01 3/106 4.7-30 7000  5400 C Y ASL
179601-23-1 M,p-xylene 960 18000 ug/kg 03TP25-0506-01 3/63 9.5-21 18000  63000 N N BSL

79-20-9 Methyl Acetate 5.5 J 450 J ug/kg 03TP25-0607-02-D 2/63 4.7-5700 450  7800000 N N BSL

108-87-2 Methylcyclohexane 3500 J 3500 J ug/kg 03TP25-0506-01 1/63 4.7-320 3500  N N NTX

95-47-6 O-xylene 260 J 4000 ug/kg 03TP20-0708-01 3/63 4.7-10 4000  380000 N N BSL

100-42-5 Styrene 3300 3300 ug/kg 03TP20-0708-01 1/106 4.7-5700 3300  630000 N N BSL

127-18-4 Tetrachloroethene 4.8 J 210 J ug/kg 03TP25-0607-02 4/106 4.7-5700 210  550 C N BSL

108-88-3 Toluene 1.7 J 150000 ug/kg 03TP25-0506-01 14/99 4.7-30 150000  500000 N N BSL

79-01-6 Trichloroethene 2 J 2.7 J ug/kg 03TP24-0304-01 2/106 4.7-5700 2.7  2800 C N BSL
1330-20-7 Xylenes (Total) 1200 20000 ug/kg 03TP25-0506-01 3/80 4.7-30 20000  63000 N N BSL

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but in this table COPCs were selected without elimination of metals statistically not above background, C = Carcinogen

      a separate table is presented to show the effects of background for on eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based tap water COPC screening level for residential use is presented.  The noncarcinogenic values (annotated "N") are divided by 10 J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010).             (9)  Rationale Codes:  
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For Selection as a COPC:

7 - The RBC for hexavalent chromium was utilized because the form of chromium in soil is not known.     ASL = Above Screening Level (and Background, if applicable)

8 - The RBC for methyl mercury was used because the form of mercury in soil is not known.      NoSCR = No Screening Level applicable for this exposure route

 For Elimination as a COPC:

    BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

    NTX = No Toxicity Data
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TABLE 2.08
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

Landfill Area Soil Samples:

03-SS-17 03SB07 03SS07 (sampled 9/5/1991) 03TP04-4 03TP14-0203-01 03SS32

03-SS-18 03SB08 03SS07 (sampled 4/8/1997) 03TP05-0506-01 03TP15-0405-01 03SS33

03-SS-19 03SB09 03SS08 (sampled 9/5/1991) 03TP05-0910-02 03TP16-0102-01 03SS34

03-SS-20 03SB10 03SS08 (sampled 4/8/1997) 03TP05-0910-02-D 03TP16-0102-01-D 03SS35

03-SS-21 03SB11 03SS09 (sampled 9/5/1991) 03TP06-0304-01 03TP17-0304-01 03SS35-D

03-SS-21-D 03SB12 03SS09 (sampled 4/8/1997) 03TP06-0607-04 03TP18-0203-01 03SS36

03-SS-22 03SB13 03SS10 (sampled 9/5/1991) 03TP06-0708-02 03TP18-0203-01-D 03SS37

03-SS-23 03SB14 03SS10 (sampled 4/8/1997) 03TP06-0809-03 03TP19-0304-02 03SS38

03-SS-24 03SB14-D 03SS11 (sampled 9/5/1991) 03TP06-0809-03-D 03TP19-0607-01 03SS39

03-SS-24-D 03SB15 03SS11 (sampled 4/8/1997) 03TP07-0203-02 03TP20-0708-01 03SS40

03-SS-25 03SB16 03SS12 (sampled 9/5/1991) 03TP07-0304-01 03TP23-0304-01 03SS41

03-SS-26 03SS01 (sampled 9/5/1991) 03SS12 (sampled 4/8/1997) 03TP08-0203-03 03TP24-0304-01 03SS41-D

03-SS-27 03SS01 (sampled 4/8/1997) 03SS13 03TP08-0304-02 03TP25-0506-01 03SS42

03-SS-28 03SS02 (sampled 9/5/1991) 03SS14 03TP08-0405-01 03TP25-0607-02

03SB01-0204 03SS02  (sampled 4/8/1997) 03SS15 03TP09-0506-01 03TP25-0607-02-D

03SB01-0608 03SS03 (sampled 9/5/1991) 03SS16 03TP09-0506-02 03TP26-0506-01

03SB01-1416 03SS03 (sampled 4/8/1997) 03SS16-D 03TP10-0304-02 03TP27-0304-01

03SB01 03SS04 (sampled 9/5/1991) 03TP01 03TP10-0405-01 03TP27-0304-01-D

03SB02 03SS04 (sampled 4/8/1997) 03TP02-1 03TP11-0304-01 03TP27-0304-02

03SB03 03SS05 (sampled 9/5/1991) 03TP02-2 03TP11-0405-02 03TP28-0203-01

03SB04 03SS05 (sampled 4/8/1997) 03TP03 03TP12-0102-03 03TP29-0304-01

03SB05 03SS06 (sampled 9/5/1991) 03TP04-1 03TP12-0304-02 03TP30-0506-01

03SB06 03SS06 (sampled 4/8/1997) 03TP04-2 03TP12-0405-01 03TP30-0506-01-D

03SB06-D 03SS06-D (sampled 4/8/1997) 03TP04-3 03TP13-0203-01 03SS31
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TABLE 2.09
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

WITH METALS ELIMINATED THAT ARE WITHIN THE RANGE OF BACKGROUND
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

Site 3 Landfill Area Soil 1746-01-6 Total 2,3,7,8-TCDD Equiv. 0.0045 0.34 ug/kg 03TP06-0809-03-20070501-D 5/5 N/A 0.34  0.0045 C Y ASL
7429-90-5 Aluminum 8200 74700 mg/kg 03TP19-0304-02 115/115 N/A 74700  7700 N Y ASL
7440-36-0 Antimony 0.22 L 281 L mg/kg 03TP27-0304-01-D 41/90 0.2-10.3 281  3.1 N Y ASL
7440-38-2 Arsenic 0.37 J 49.9 J mg/kg 03TP27-0304-01 108/108 N/A 49.9  0.39 C N BKG

7440-39-3 Barium 45.2 859 mg/kg 03TP19-0304-02 115/115 N/A 859  1500 N N BSL

7440-41-7 Beryllium 0.61 2 K mg/kg 03-SS-23 79/79 N/A 2  16 N N BSL

7440-43-9 Cadmium 0.22 J 300 mg/kg 03TP19-0607-01 49/90 0.03-1.4 300  7 N Y ASL
7440-70-2 Calcium 253 86400 mg/kg 03SB06_19910906 110/110 N/A 86400  N N NUT

7440-47-3 Chromium 4.2 K 348 J mg/kg 03TP30-0506-01 114/115 17-17 348  0.29 C Y ASL
7440-48-4 Cobalt 2.5 121 J mg/kg 03TP27-0304-01-D 115/115 N/A 121  2.3 N Y ASL
7440-50-8 Copper 7.1 9660 mg/kg 03TP25-0607-02-D 115/115 N/A 9660  310 N Y ASL

57-12-5 Cyanide 0.11 4.6 mg/kg 03TP06-0809-03-20070501 29/115 0.09-2.9 4.6  160 N N BSL

7439-89-6 Iron 9570 236000 J mg/kg 03TP27-0304-01-D 115/115 N/A 236000  5500 N Y ASL
7439-92-1 Lead 2.2 6480 J mg/kg 03TP05-0910-02-20070430-D 115/115 N/A 6480  400 C Y ASL
7439-95-4 Magnesium 408 50200 mg/kg 03SB06_19910906 115/115 N/A 50200  N N NUT

7439-96-5 Manganese 41.6 20000 mg/kg 03TP10-0405-01-20070503 115/115 N/A 20000  180 N Y ASL
7439-97-6 Mercury 0.021 J 7.1 mg/kg 03TP20-0708-01 68/115 0.017-0.14 7.1  0.78 N Y ASL
7440-02-0 Nickel 5.8 296 K mg/kg 03TP05-0506-01-20070430 115/115 N/A 296  150 N Y ASL
7440-09-7 Potassium 168 3010 mg/kg 03TP01_19910909 108/111 390-522 3010  N N NUT

7782-49-2 Selenium 0.36 L 0.55 L mg/kg 03TP08-0203-03-20070502 2/60 0.3-8 0.55  39 N N BSL

7440-22-4 Silver 0.31 233 mg/kg 03TP06-0607-04-20070501 34/110 0.035-1.6 233  39 N Y ASL
7440-23-5 Sodium 19.1 L 1830 mg/kg 03TP27-0304-01 54/87 18.8-1090 1830  N N NUT

7440-28-0 Thallium 0.26 L 61.1 J mg/kg 03TP27-0304-01-D 36/89 0.15-13.9 61.1  N N NTX

7440-62-2 Vanadium 11.8 752 J mg/kg 03TP27-0304-01 115/115 N/A 752  39 N Y ASL
7440-66-6 Zinc 10.6 13700 J mg/kg 03TP27-0304-01 115/115 N/A 13700  2300 N Y ASL

72-54-8 4,4'-DDD 0.83 J 72000 ug/kg 03TP06-0607-04-20070501 30/114 2-190 72000  2000 C Y ASL
72-55-9 4,4'-DDE 0.39 J 8700 ug/kg 03TP06-0607-04-20070501 30/107 2-190 8700  1400 C Y ASL
50-29-3 4,4'-DDT 0.39 J 270000 ug/kg 03TP06-0607-04-20070501 37/114 2-190 270000  1700 C Y ASL

309-00-2 Aldrin 0.27 J 9.7 ug/kg 03TP06-0809-03-20070501 17/114 2-2500 9.7  29 C N BSL

319-84-6 Alpha-BHC 0.7 J 16 ug/kg 03TP25-0607-02 7/114 2-2500 16  77 C N BSL

5103-71-9 Alpha-Chlordane 0.26 J 330 J ug/kg 03TP14-0203-01-20070504 23/106 2-2500 330  1600 C N BSL

53469-21-9 Aroclor-1242 37 110 ug/kg 03TP12-0405-01-20070504 2/115 19-940 110  220 C N BSL

12672-29-6 Aroclor-1248 92 560 ug/kg 03TP26-0506-01 2/115 19-940 560  220 C Y ASL
11097-69-1 Aroclor-1254 13 J 4000 ug/kg 03TP24-0304-01 9/115 19-1900 4000  110 N Y ASL
11096-82-5 Aroclor-1260 12 J 600 ug/kg 03TP06-0809-03-20070501 11/115 19-1900 600  220 C Y ASL

319-85-7 Beta-BHC 0.8 J 14 J ug/kg 03TP25-0607-02-D 4/111 1-2500 14  270 C N BSL

319-86-8 Delta-BHC 0.35 J 2.7 ug/kg 03TP12-0405-01-20070504 7/115 2-2500 2.7  C N NTX

60-57-1 Dieldrin 0.24 J 10000 ug/kg 03TP06-0607-04-20070501 88/114 2-93 10000  30 C Y ASL
959-98-8 Endosulfan I 0.25 J 580 J ug/kg 03TP06-0607-04-20070501 14/115 2-94 580  37000 N N BSL

33213-65-9 Endosulfan II 0.49 J 16 J ug/kg 03TP06-0809-03-20070501 9/114 2-2500 16  37000 N N BSL

1031-07-8 Endosulfan Sulfate 0.61 J 19 ug/kg 03TP06-0809-03-20070501 9/114 2-2500 19  37000 N N BSL

72-20-8 Endrin 0.61 J 25 ug/kg 03TP02-1_19910910 9/114 2-2500 25  1800 N N BSL

007421-93-4 Endrin Aldehyde 0.52 J 25 J ug/kg 03TP19-0607-01 21/73 2-2500 25  1800 N N BSL

53494-70-5 Endrin Ketone 0.29 J 24 J ug/kg 03TP27-0304-01 13/114 2-2500 24  1800 N N BSL

58-89-9 Gamma-BHC (Lindane) 0.69 J 6.9 ug/kg 03TP12-0304-02-20070504 11/115 2-2500 6.9  520 C N BSL

5103-74-2 Gamma-Chlordane 0.36 J 620 J ug/kg 03TP06-0607-04-20070501 26/108 2-940 620  1600 C N BSL

76-44-8 Heptachlor 0.52 J 8 J ug/kg 03TP06-0708-02-20070501 10/112 2-2500 8  110 C N BSL

1024-57-3 Heptachlor Epoxide 0.55 J 390 J ug/kg 03TP06-0607-04-20070501 24/114 2-94 390  53 C Y ASL
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TABLE 2.09
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

WITH METALS ELIMINATED THAT ARE WITHIN THE RANGE OF BACKGROUND
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

72-43-5 Methoxychlor 1 J 130 J ug/kg 03TP19-0607-01 12/115 3.8-4800 130  31000 N N BSL

95-94-3 1,2,4,5-Tetrachlorobenzene 36 J 36 J ug/kg 03TP19-0607-01 1/63 190-20000 36  1800 N N BSL

95-50-1 1,2-Dichlorobenzene 39 J 3600 ug/kg 03TP04-2_19910911 9/115 4.7-19000 3600  190000 N N BSL

106-46-7 1,4-Dichlorobenzene 39 J 880 J ug/kg 03TP04-2_19910911 13/115 4.7-19000 880  2400 C N BSL

90-12-0 1-Methylnaphthalene 0.74 J 560 ug/kg 03TP25-0607-02-D 14/21 9.8-14000 560  22000 C N BSL

91-57-6 2-Methylnaphthalene 0.93 J 9500 J ug/kg 03SB06_19910906 30/110 9.9-20000 9500  31000 N N BSL

95-48-7 2-Methylphenol 190 J 290 J ug/kg 03TP04-3_19910911 2/115 200-20000 290  310000 N N BSL

83-32-9 Acenaphthene 0.8 J 33000 ug/kg 03SB06_19910906 30/111 9.9-2300 33000  340000 N N BSL

208-96-8 Acenaphthylene 0.64 J 280 J ug/kg 03TP04-3_19910911 34/110 9.9-20000 280  230000 N N BSL

120-12-7 Anthracene 0.82 J 66000 ug/kg 03SB06_19910906 44/110 9.9-2300 66000  1700000 N N BSL

56-55-3 Benz(a)anthracene 4.2 J 65000 ug/kg 03SB06_19910906 72/111 9.9-2300 65000  150 C Y ASL
100-52-7 Benzaldehyde 29 J 83 J ug/kg 03TP27-0304-01 9/63 200-20000 83  780000 N N BSL

50-32-8 Benzo(a)pyrene 5.1 J 48000 ug/kg 03SB06_19910906 73/112 9.9-2300 48000  15 C Y ASL
205-99-2 Benzo(b)fluoranthene 7.2 J 58000 ug/kg 03SB06_19910906 77/113 9.9-2300 58000  150 C Y ASL
191-24-2 Benzo(g,h,i)perylene 3.7 J 13000 J ug/kg 03SB06_19910906 62/113 9.9-2300 13000  170000 N N BSL
207-08-9 Benzo(k)fluoranthene 5 J 31000 ug/kg 03SB06_19910906 66/111 9.9-2300 31000 1500 C Y ASL
117-81-7 Bis(2-ethylhexyl) Phthalate 38 J 12000 ug/kg 03TP25-0506-01 42/103 200-20000 12000  35000 C N BSL

85-68-7 Butyl Benzyl Phthalate 330 J 330 J ug/kg 03SS09_19970408 1/115 200-20000 330  260000 C N BSL

86-74-8 Carbazole 79 J 11000 ug/kg 03TP20-0708-01 5/75 200-2300 11000  C N NTX

218-01-9 Chrysene 6.6 J 52000 ug/kg 03SB06_19910906 81/113 9.9-2300 52000  15000 C Y ASL
84-74-2 Di-n-butyl Phthalate 60 J 370 J ug/kg 03SS07_19910905 3/101 200-20000 370  610000 N N BSL

117-84-0 Di-n-octyl Phthalate 220 J 220 J ug/kg 03TP06-0809-03-20070501 1/115 200-20000 220  N N NTX

53-70-3 Dibenz(a,h)anthracene 1.3 J 4800 J ug/kg 03SB06_19910906 35/107 9.9-20000 4800  15 C Y ASL
132-64-9 Dibenzofuran 73 J 29000 ug/kg 03SB06_19910906 7/115 200-20000 29000  N N NTX

206-44-0 Fluoranthene 12 150000 ug/kg 03SB06_19910906 85/113 9.9-2300 150000  230000 N N BSL

86-73-7 Fluorene 0.73 J 41000 ug/kg 03SB06_19910906 34/111 9.9-2300 41000  230000 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 4.4 J 19000 ug/kg 03SB06_19910906 62/113 9.9-2300 19000  150 C Y ASL
91-20-3 Naphthalene 3.1 J 14000 ug/kg 03TP20-0708-01 15/89 200-20000 14000  3600 C Y ASL
85-01-8 Phenanthrene 5.6 J 210000 ug/kg 03SB06_19910906 82/111 9.9-2300 210000  170000 N Y ASL

129-00-0 Pyrene 11 140000 ug/kg 03SB06_19910906 86/113 9.9-2300 140000  170000 N N BSL

87-61-6 1,2,3-Trichlorobenzene 71 J 5700 ug/kg 03TP25-0506-01 3/62 4.7-320 5700  49000 C N NTX

120-82-1 1,2,4-Trichlorobenzene 150 J 310 J ug/kg 03TP25-0607-02-D 3/115 4.7-19000 310  6200 N N BSL

78-93-3 2-Butanone 4 J 24 ug/kg 03TP19-0607-01 19/100 4.9-14000 24  2800000 N N BSL

67-64-1 Acetone 6.1 J 540 J ug/kg 03TP25-0607-02 36/80 11-33 540  6100000 N N BSL

71-43-2 Benzene 1.4 J 78 J ug/kg 03TP25-0607-02 10/106 4.7-5700 78  1100 C N BSL

74-83-9 Bromomethane 8.2 8.2 ug/kg 03TP19-0607-01 1/106 4.7-5700 8.2  730 N N BSL

75-15-0 Carbon Disulfide 2.9 J 2.9 J ug/kg 03TP24-0304-01 1/106 4.7-5700 2.9  82000 N N BSL

108-90-7 Chlorobenzene 2 J 2 J ug/kg 03SB02_19910906 1/106 4.7-5700 2  29000 N N BSL

74-87-3 Chloromethane 2.1 J 16 ug/kg 03TP26-0506-01 4/106 4.7-5700 16  12000 N N BSL

75-71-8 Dichlorodifluoromethane 4.8 J 4.8 J ug/kg 03TP24-0304-01 1/63 4.7-5700 4.8  18000 N N BSL

100-41-4 Ethylbenzene 380 7000 ug/kg 03TP25-0506-01 3/106 4.7-30 7000  5400 C Y ASL

179601-23-1 M,p-xylene 960 18000 ug/kg 03TP25-0506-01 3/63 9.5-21 18000  63000 N N BSL

79-20-9 Methyl Acetate 5.5 J 450 J ug/kg 03TP25-0607-02-D 2/63 4.7-5700 450  7800000 N N BSL

108-87-2 Methylcyclohexane 3500 J 3500 J ug/kg 03TP25-0506-01 1/63 4.7-320 3500  N N NTX

95-47-6 O-xylene 260 J 4000 ug/kg 03TP20-0708-01 3/63 4.7-10 4000  380000 N N BSL

100-42-5 Styrene 3300 3300 ug/kg 03TP20-0708-01 1/106 4.7-5700 3300  630000 N N BSL

127-18-4 Tetrachloroethene 4.8 J 210 J ug/kg 03TP25-0607-02 4/106 4.7-5700 210  550 C N BSL

Page 2 of 3



TABLE 2.09
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

WITH METALS ELIMINATED THAT ARE WITHIN THE RANGE OF BACKGROUND
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Soil

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (9)

108-88-3 Toluene 1.7 J 150000 ug/kg 03TP25-0506-01 14/99 4.7-30 150000  500000 N N BSL

79-01-6 Trichloroethene 2 J 2.7 J ug/kg 03TP24-0304-01 2/106 4.7-5700 2.7  2800 C N BSL

1330-20-7 Xylenes (Total) 1200 20000 ug/kg 03TP25-0506-01 3/80 4.7-30 20000  63000 N N BSL

Footnotes:        Definitions:  

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but in this table COPCs were selected without elimination of metals statistically not above background, C = Carcinogen

      a separate table is presented to show the effects of background for on eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based tap water COPC screening level for residential use is presented.  The noncarcinogenic values (annotated "N") are divided by 10 J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  (USEPA Region 3, November 2010).             (9)  Rationale Codes:  

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. For Selection as a COPC:

7 - The RBC for hexavalent chromium was utilized because the form of chromium in soil is not known.     ASL = Above Screening Level (and Background, if applicable)

8 - The RBC for methyl mercury was used because the form of mercury in soil is not known.      NoSCR = No Screening Level applicable for this exposure route

 For Elimination as a COPC:

    BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

    NTX = No Toxicity Data

Landfill Area Soil Samples:

03-SS-17 03SB07 03SS07 (sampled 9/5/1991) 03TP04-4 03TP14-0203-01 03SS32

03-SS-18 03SB08 03SS07 (sampled 4/8/1997) 03TP05-0506-01 03TP15-0405-01 03SS33

03-SS-19 03SB09 03SS08 (sampled 9/5/1991) 03TP05-0910-02 03TP16-0102-01 03SS34

03-SS-20 03SB10 03SS08 (sampled 4/8/1997) 03TP05-0910-02-D 03TP16-0102-01-D 03SS35

03-SS-21 03SB11 03SS09 (sampled 9/5/1991) 03TP06-0304-01 03TP17-0304-01 03SS35-D

03-SS-21-D 03SB12 03SS09 (sampled 4/8/1997) 03TP06-0607-04 03TP18-0203-01 03SS36

03-SS-22 03SB13 03SS10 (sampled 9/5/1991) 03TP06-0708-02 03TP18-0203-01-D 03SS37

03-SS-23 03SB14 03SS10 (sampled 4/8/1997) 03TP06-0809-03 03TP19-0304-02 03SS38

03-SS-24 03SB14-D 03SS11 (sampled 9/5/1991) 03TP06-0809-03-D 03TP19-0607-01 03SS39

03-SS-24-D 03SB15 03SS11 (sampled 4/8/1997) 03TP07-0203-02 03TP20-0708-01 03SS40

03-SS-25 03SB16 03SS12 (sampled 9/5/1991) 03TP07-0304-01 03TP23-0304-01 03SS41

03-SS-26 03SS01 (sampled 9/5/1991) 03SS12 (sampled 4/8/1997) 03TP08-0203-03 03TP24-0304-01 03SS41-D

03-SS-27 03SS01 (sampled 4/8/1997) 03SS13 03TP08-0304-02 03TP25-0506-01 03SS42

03-SS-28 03SS02 (sampled 9/5/1991) 03SS14 03TP08-0405-01 03TP25-0607-02

03SB01-0204 03SS02  (sampled 4/8/1997) 03SS15 03TP09-0506-01 03TP25-0607-02-D

03SB01-0608 03SS03 (sampled 9/5/1991) 03SS16 03TP09-0506-02 03TP26-0506-01

03SB01-1416 03SS03 (sampled 4/8/1997) 03SS16-D 03TP10-0304-02 03TP27-0304-01

03SB01 03SS04 (sampled 9/5/1991) 03TP01 03TP10-0405-01 03TP27-0304-01-D

03SB02 03SS04 (sampled 4/8/1997) 03TP02-1 03TP11-0304-01 03TP27-0304-02

03SB03 03SS05 (sampled 9/5/1991) 03TP02-2 03TP11-0405-02 03TP28-0203-01

03SB04 03SS05 (sampled 4/8/1997) 03TP03 03TP12-0102-03 03TP29-0304-01

03SB05 03SS06 (sampled 9/5/1991) 03TP04-1 03TP12-0304-02 03TP30-0506-01

03SB06 03SS06 (sampled 4/8/1997) 03TP04-2 03TP12-0405-01 03TP30-0506-01-D

03SB06-D 03SS06-D (sampled 4/8/1997) 03TP04-3 03TP13-0203-01 03SS31
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TABLE 2.10
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

Site 3 Hangar Area Surface Soil 91-57-6 2-Methylnaphthalene 18 J 18 J ug/kg 03SB18-0002 1/1 N/A 18  N N NTX

Emissions to Ambient Air 83-32-9 Acenaphthene 62 J 62 J ug/kg 03SB18-0002 1/1 N/A 62  N N NTX

208-96-8 Acenaphthylene 96 J 96 J ug/kg 03SB18-0002 1/1 N/A 96  N N NTX

120-12-7 Anthracene 260 J 260 J ug/kg 03SB18-0002 1/1 N/A 260  N N NTX

56-55-3 Benz(a)anthracene 780 780 ug/kg 03SB18-0002 1/1 N/A 780  12000000 C N BSL

50-32-8 Benzo(a)pyrene 860 860 ug/kg 03SB18-0002 1/1 N/A 860  1200000 C N BSL

205-99-2 Benzo(b)fluoranthene 1100 1100 ug/kg 03SB18-0002 1/1 N/A 1100  12000000 C N BSL

191-24-2 Benzo(g,h,i)perylene 740 740 ug/kg 03SB18-0002 1/1 N/A 740  N N NTX

207-08-9 Benzo(k)fluoranthene 410 410 ug/kg 03SB18-0002 1/1 N/A 410  12000000 C N BSL

117-81-7 Bis(2-ethylhexyl) Phthalate 52 J 52 J ug/kg 03SB18-0002 1/1 N/A 52  1400000000 C N BSL

85-68-7 Butyl Benzyl Phthalate 33 J 33 J ug/kg 03SB18-0002 1/1 N/A 33  C N NTX

86-74-8 Carbazole 120 J 120 J ug/kg 03SB18-0002 1/1 N/A 120  C N NTX

218-01-9 Chrysene 960 960 ug/kg 03SB18-0002 1/1 N/A 960  120000000 C N BSL

53-70-3 Dibenz(a,h)anthracene 180 J 180 J ug/kg 03SB18-0002 1/1 N/A 180  1100000 C N BSL

132-64-9 Dibenzofuran 63 J 63 J ug/kg 03SB18-0002 1/1 N/A 63  N N NTX

206-44-0 Fluoranthene 2100 2100 ug/kg 03SB18-0002 1/1 N/A 2100  N N NTX

86-73-7 Fluorene 110 J 110 J ug/kg 03SB18-0002 1/1 N/A 110  N N NTX

193-39-5 Indeno(1,2,3-cd)pyrene 680 680 ug/kg 03SB18-0002 1/1 N/A 680  12000000 C N BSL

85-01-8 Phenanthrene 1400 1400 ug/kg 03SB18-0002 1/1 N/A 1400  N N NTX
129-00-0 Pyrene 1500 1500 ug/kg 03SB18-0002 1/1 N/A 1500  N N NTX

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but does not affect organics, C = Carcinogen

      so background comparison was not involved in selecting or eliminating COPCs. N = Non-Carcinogenic

5 - The EPA soil to air screening level calculator for residential use was used.  The noncarcinogenic values (annotated "N") are divided by 10. J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  ( URL: http://rais.ornl.gov/cgi-bin/epa/ssl1.cgi.).             (8)  Rationale Codes:  
6 - The soil to air screening levels are based upon the more conservative of either fugitive dust emissions or volatilization from soil. For Selection as a COPC:

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.     ASL = Above Screening Level (and Background, if applicable)

     NoSCR = No Screening Level applicable for this exposure route

Hangar Area Surface Soil Samples:  For Elimination as a COPC:

03SB18-0002     BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

    NTX = No Toxicity Data



TABLE 2.11
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 HANGAR AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

Site 3 Hangar Area Soil 91-57-6 2-Methylnaphthalene 18 J 28 J ug/kg 03SB19-0204 2/13 380-780 28  N N NTX

Emissions to Ambient Air 83-32-9 Acenaphthene 62 J 230 J ug/kg 03SB19-0204 3/13 380-440 230  N N NTX

208-96-8 Acenaphthylene 96 J 120 J ug/kg 03SB19-0408 3/13 380-440 120  N N NTX

120-12-7 Anthracene 260 J 1800 ug/kg 03SB19-0204 3/13 380-440 1800  N N NTX

56-55-3 Benz(a)anthracene 36 J 4200 ug/kg 03SB19-0204 4/13 380-440 4200  12000000 C N BSL

50-32-8 Benzo(a)pyrene 40 J 3200 ug/kg 03SB19-0204 4/13 380-440 3200  1200000 C N BSL

205-99-2 Benzo(b)fluoranthene 68 J 4200 ug/kg 03SB19-0204 4/13 380-440 4200  12000000 C N BSL

191-24-2 Benzo(g,h,i)perylene 33 J 2100 ug/kg 03SB19-0204 4/13 380-440 2100  N N NTX

207-08-9 Benzo(k)fluoranthene 17 J 1400 ug/kg 03SB19-0204 4/13 380-440 1400  12000000 C N BSL

117-81-7 Bis(2-ethylhexyl) Phthalate 52 J 52 J ug/kg 03SB18-0002 1/13 380-780 52  1400000000 C N BSL

85-68-7 Butyl Benzyl Phthalate 30 J 38 J ug/kg 03SB17-0406 5/13 380-780 38  C N NTX

86-74-8 Carbazole 120 J 340 J ug/kg 03SB19-0204 3/13 380-440 340  C N NTX

218-01-9 Chrysene 53 J 3400 ug/kg 03SB19-0204 4/13 380-440 3400  120000000 C N BSL

53-70-3 Dibenz(a,h)anthracene 180 J 580 J ug/kg 03SB19-0204 3/13 380-440 580  1100000 C N BSL

132-64-9 Dibenzofuran 63 J 150 J ug/kg 03SB19-0204 3/13 380-440 150  N N NTX

206-44-0 Fluoranthene 91 J 6900 E ug/kg 03SB19-0204 4/13 380-440 6900  N N NTX

86-73-7 Fluorene 110 J 260 J ug/kg 03SB19-0204 3/13 380-440 260  N N NTX

193-39-5 Indeno(1,2,3-cd)pyrene 28 J 2000 ug/kg 03SB19-0204 4/13 380-440 2000  12000000 C N BSL

85-01-8 Phenanthrene 40 J 4100 ug/kg 03SB19-0204 4/13 380-440 4100  N N NTX
129-00-0 Pyrene 84 J 6600 ug/kg 03SB19-0204 4/13 380-440 6600  N N NTX

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but does not affect organics, C = Carcinogen

      so background comparison was not involved in selecting or eliminating COPCs. N = Non-Carcinogenic

5 - The EPA soil to air screening level calculator for residential use was used.  The noncarcinogenic values (annotated "N") are divided by 10. J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  ( URL: http://rais.ornl.gov/cgi-bin/epa/ssl1.cgi.).             (8)  Rationale Codes:  
6 - The soil to air screening levels are based upon the more conservative of either fugitive dust emissions or volatilization from soil. For Selection as a COPC:

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.     ASL = Above Screening Level (and Background, if applicable)

     NoSCR = No Screening Level applicable for this exposure route

 For Elimination as a COPC:

Hangar Area Soil Samples:     BSL = Below Screening Level

03SB17-0406 03SB20-0608 03SB25-0608     BKG = Below Background Based on Statistical Tests

03SB17-0608 03SB22-0406 03SB25-0809.9     NUT = Essential Nutrient

03SB18-0002 03SB22-0608 03SB26-0406     NTX = No Toxicity Data

03SB19-0204 03SB23-0406

03SB19-0408 03SB24-0406



TABLE 2.12
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

Site 3 Landfill Area Surface Soil 1746-01-6 Total 2,3,7,8-TCDD Equiv. 0.0045 0.0126 ug/kg 03SS04_19970408 2/2 N/A 0.0126  87 C N BSL

Emissions to Ambient Air 7429-90-5 Aluminum 8200 24600 mg/kg 03SS41 68/68 N/A 24600  710000 N N BSL

7440-36-0 Antimony 0.22 L 10.4 mg/kg 03SB01_19910906 21/51 0.2-10.1 10.4  28000 N N BSL

7440-38-2 Arsenic 0.37 J 13 mg/kg 03SB10_19910906 61/61 N/A 13  770 C N BSL

7440-39-3 Barium 47.6 246 mg/kg 03SS37 68/68 N/A 246  71000 N N BSL

7440-41-7 Beryllium 0.62 2 K mg/kg 03-SS-23 42/42 N/A 2  1400 C N BSL

7440-43-9 Cadmium 0.22 J 18.4 mg/kg 03SS09_19970408 23/49 0.03-1.4 18.4  1400 N N BSL

7440-70-2 Calcium 372 86400 mg/kg 03SB06_19910906 68/68 N/A 86400  N N NUT

7440-47-3 Chromium 6.4 35.8 mg/kg 03SS35 68/68 N/A 35.8  16 C Y ASL
7440-48-4 Cobalt 5.2 12.2 mg/kg 03SB15_19910906 68/68 N/A 12.2  370 C N BSL

7440-50-8 Copper 9.9 182 K mg/kg 03SS37 68/68 N/A 182  N N NTX

57-12-5 Cyanide 0.11 2.3 mg/kg 03SS09_19970408 6/68 0.13-2.9 2.3  N N BSL

7439-89-6 Iron 13800 70900 J mg/kg 03SS35 68/68 N/A 70900  N N NTX

7439-92-1 Lead 3.2 379 J mg/kg 03SS35 68/68 N/A 379  C N NTX

7439-95-4 Magnesium 553 50200 mg/kg 03SB06_19910906 68/68 N/A 50200  N N NUT

7439-96-5 Manganese 318 1780 mg/kg 03SS11_19910905 68/68 N/A 1780  7100 N N BSL

7439-97-6 Mercury 0.021 J 0.77 mg/kg 03-SS-23 29/68 0.09-0.14 0.77  N N NTX

7440-02-0 Nickel 6.3 39 mg/kg 03SB06_19910906-D 68/68 N/A 39  13000 N N BSL

7440-09-7 Potassium 245 2130 mg/kg 03SS11_19970408 66/68 390-416 2130  N N NUT

7782-49-2 Selenium 0.36 L 0.36 L mg/kg 03SS32 1/33 0.3-1.2 0.36  2800000 N N BSL

7440-22-4 Silver 0.36 K 26.3 J mg/kg 03SS35 12/66 0.035-1.6 26.3  N N NTX

7440-23-5 Sodium 26.2 L 884 mg/kg 03SB12_19910906 37/58 95.2-1010 884  N N NUT

7440-28-0 Thallium 0.26 L 1.8 J mg/kg 03-SS-20 24/61 0.15-0.73 1.8  N N NTX

7440-62-2 Vanadium 16.5 45.7 mg/kg 03-SS-25 68/68 N/A 45.7  N N NTX

7440-66-6 Zinc 16.9 466 mg/kg 03-SS-23 68/68 N/A 466  N N NTX

72-54-8 4,4'-DDD 1.2 J 45 ug/kg 03-SS-18 13/68 2-190 45  48000000 C N BSL

72-55-9 4,4'-DDE 0.57 J 210 ug/kg 03SS35 17/68 2-190 210  34000000 C N BSL

50-29-3 4,4'-DDT 1.1 J 450 ug/kg 03SS35 17/67 2-190 450  34000000 C N BSL

309-00-2 Aldrin 0.27 J 1.6 J ug/kg 03SS34 5/68 2-94 1.6  680000 C N BSL

319-84-6 Alpha-BHC 0.86 J 5.6 ug/kg 03SS38 3/68 2-94 5.6  1800000 C N BSL

5103-71-9 Alpha-Chlordane 0.53 J 23 J ug/kg 03TP12-0102-03-20070504 9/61 2-940 23  33000000 C N BSL

11097-69-1 Aroclor-1254 13 J 84 J ug/kg 03SS09_19970408 3/68 19-1900 84  5800000 C N BSL

11096-82-5 Aroclor-1260 12 J 150 J ug/kg 03SS35-D 3/68 19-1900 150  5800000 C N BSL

319-85-7 Beta-BHC 0.8 J 0.98 J ug/kg 03-SS-24 2/66 1-94 0.98  6200000 C N BSL

60-57-1 Dieldrin 1.6 J 620 J ug/kg 03SS12_19970408 59/67 3.9-43 620  720000 C N BSL

959-98-8 Endosulfan I 0.25 J 30 ug/kg 03SB13_19910906 6/68 2-94 30  N N NTX

33213-65-9 Endosulfan II 0.49 J 16 J ug/kg 03SS35-D 5/68 2-190 16  N N NTX

1031-07-8 Endosulfan Sulfate 1.3 J 3.2 J ug/kg 03SS34 2/68 2-190 3.2  N N NTX

72-20-8 Endrin 0.61 J 16 J ug/kg 03SS35-D 2/67 2-190 16  N N NTX

007421-93-4 Endrin Aldehyde 0.61 J 8 J ug/kg 03SS32 11/38 2-49 8  N N NTX

53494-70-5 Endrin Ketone 0.29 J 9.6 J ug/kg 03SS38 5/68 2-190 9.6  N N NTX
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TABLE 2.12
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

58-89-9 Gamma-BHC (Lindane) 1.1 J 1.1 J ug/kg 03TP12-0102-03-20070504 1/68 2-94 1.1  11000000 C N BSL

5103-74-2 Gamma-Chlordane 0.58 J 33 J ug/kg 03SS35-D 6/64 2-940 33  33000000 C N BSL

76-44-8 Heptachlor 0.71 J 3.9 ug/kg 03SS31 2/68 2-94 3.9  2500000 C N BSL

1024-57-3 Heptachlor Epoxide 0.55 J 20 J ug/kg 03SS35-D 12/67 2-94 20  1300000 C N BSL

72-43-5 Methoxychlor 5 J 5 J ug/kg 03SS32 1/68 3.8-940 5  N N NTX

95-50-1 1,2-Dichlorobenzene 39 J 330 J ug/kg 03SB07_19910906 7/68 4.8-19000 330  260000 N N BSL

106-46-7 1,4-Dichlorobenzene 39 J 160 J ug/kg 03SB01_19910906 12/68 4.8-19000 160  2500 C N BSL

90-12-0 1-Methylnaphthalene 0.74 J 3.5 J ug/kg 03-SS-27 8/12 11-13 3.5  C N NTX

91-57-6 2-Methylnaphthalene 0.93 J 9500 J ug/kg 03SB06_19910906 19/68 9.9-20000 9500  N N NTX

83-32-9 Acenaphthene 0.8 J 33000 ug/kg 03SB06_19910906 23/68 9.9-740 33000  N N NTX

208-96-8 Acenaphthylene 0.86 J 160 J ug/kg 03SB01_19910906 26/68 200-20000 160  N N NTX

120-12-7 Anthracene 0.86 J 66000 ug/kg 03SB06_19910906 34/68 350-740 66000  N N NTX

56-55-3 Benz(a)anthracene 4.2 J 65000 ug/kg 03SB06_19910906 55/68 370-430 65000  12000000 C N BSL

100-52-7 Benzaldehyde 29 J 77 J ug/kg 03SS40 2/26 200-20000 77  N N NTX

50-32-8 Benzo(a)pyrene 5.1 J 48000 ug/kg 03SB06_19910906 55/68 370-430 48000  1200000 C N BSL

205-99-2 Benzo(b)fluoranthene 7.2 J 58000 ug/kg 03SB06_19910906 59/68 370-430 58000  12000000 C N BSL

191-24-2 Benzo(g,h,i)perylene 3.7 J 13000 J ug/kg 03SB06_19910906 45/68 350-450 13000  N N NTX

207-08-9 Benzo(k)fluoranthene 5.2 J 31000 ug/kg 03SB06_19910906 53/68 370-450 31000  12000000 C N BSL

117-81-7 Bis(2-ethylhexyl) Phthalate 38 J 690 ug/kg 03SS36 22/56 200-20000 690  1400000000 C N BSL

85-68-7 Butyl Benzyl Phthalate 330 J 330 J ug/kg 03SS09_19970408 1/68 200-20000 330  C N NTX

86-74-8 Carbazole 79 J 3200 J ug/kg 03TP12-0102-03-20070504 3/38 200-460 3200  C N NTX

218-01-9 Chrysene 6.6 J 52000 ug/kg 03SB06_19910906 62/68 370-400 52000  120000000 C N BSL

84-74-2 Di-n-butyl Phthalate 60 J 370 J ug/kg 03SS07_19910905 2/59 200-20000 370  N N NTX

53-70-3 Dibenz(a,h)anthracene 1.7 J 4800 J ug/kg 03SB06_19910906 26/65 350-20000 4800  1100000 C N BSL

132-64-9 Dibenzofuran 73 J 29000 ug/kg 03SB06_19910906 4/68 200-20000 29000  N N NTX

206-44-0 Fluoranthene 15 150000 ug/kg 03SB06_19910906 65/68 380-400 150000  N N NTX

86-73-7 Fluorene 0.73 J 41000 ug/kg 03SB06_19910906 27/68 11-740 41000  N N NTX

193-39-5 Indeno(1,2,3-cd)pyrene 4.4 J 19000 ug/kg 03SB06_19910906 45/68 350-740 19000  12000000 C N BSL

91-20-3 Naphthalene 3.1 J 13000 J ug/kg 03SB06_19910906 4/48 200-20000 13000  3600 C Y ASL
85-01-8 Phenanthrene 5.6 J 210000 ug/kg 03SB06_19910906 64/68 380-400 210000  N N NTX

129-00-0 Pyrene 11 140000 ug/kg 03SB06_19910906 65/68 380-400 140000  N N NTX

120-82-1 1,2,4-Trichlorobenzene 150 J 150 J ug/kg 03SB07_19910906 1/68 4.8-19000 150  6700 N N BSL

78-93-3 2-Butanone 4 J 20 ug/kg 03SS40 15/50 5-19 20  6900000 N N BSL

67-64-1 Acetone 89 270 ug/kg 03-SS-26 20/37 11-22 270  47000000 N N BSL

71-43-2 Benzene 1.4 J 1.4 J ug/kg 03SS32 1/56 4.8-8 1.4  1200 C N BSL

74-87-3 Chloromethane 2.1 J 3.6 J ug/kg 03SS32 3/56 4.8-12 3.6  12000 N N BSL

79-20-9 Methyl Acetate 5.5 J 5.5 J ug/kg 03-SS-21 1/26 4.8-8 5.5  N N NTX
108-88-3 Toluene 1.7 J 15 ug/kg 03-SS-18 9/56 4.8-7.8 15  2400000 N N BSL
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TABLE 2.12
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but in this table COPCs were selected without elimination of metals statistically not above background, C = Carcinogen

      so background comparison was not involved in selecting or eliminating COPCs. N = Non-Carcinogenic

5 - The EPA soil to air screening level calculator for residential use was used.  The noncarcinogenic values (annotated "N") are divided by 10. J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  ( URL: http://rais.ornl.gov/cgi-bin/epa/ssl1.cgi.).             (8)  Rationale Codes:  
6 - The soil to air screening levels are based upon the more conservative of either fugitive dust emissions or volatilization from soil. For Selection as a COPC:

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.     ASL = Above Screening Level (and Background, if applicable)

     NoSCR = No Screening Level applicable for this exposure route

Landfill Area Surface Soil Samples:  For Elimination as a COPC:

03-SS-17 03-SS-28 03SB14-D 03SS06 (sampled 4/8/1997) 03SS13     BSL = Below Screening Level

03-SS-18 03SB01 03SB15 03SS06-D (sampled 4/8/1997) 03SS14     BKG = Below Background Based on Statistical Tests

03-SS-19 03SB03 03SB16 03SS07 (sampled 9/5/1991) 03SS15     NUT = Essential Nutrient

03-SS-20 03SB05 03SS01 (sampled 9/5/1991) 03SS07 (sampled 4/8/1997) 03SS16     NTX = No Toxicity Data

03-SS-21 03SB06 03SS01 (sampled 4/8/1997) 03SS08 (sampled 9/5/1991) 03SS16-D

03-SS-21-D 03SB06-D 03SS02 (sampled 9/5/1991) 03SS08 (sampled 4/8/1997) 03TP12-0102-03

03-SS-22 03SB07 03SS02  (sampled 4/8/1997) 03SS09 (sampled 9/5/1991) 03TP16-0102-01 03SS36

03-SS-23 03SB08 03SS03 (sampled 9/5/1991) 03SS09 (sampled 4/8/1997) 03TP16-0102-01-D 03SS37

03-SS-24 03SB09 03SS03 (sampled 4/8/1997) 03SS10 (sampled 9/5/1991) 03SS31 03SS38

03-SS-24-D 03SB10 03SS04 (sampled 9/5/1991) 03SS10 (sampled 4/8/1997) 03SS32 03SS39

03-SS-25 03SB11 03SS04 (sampled 4/8/1997) 03SS11 (sampled 9/5/1991) 03SS33 03SS40

03-SS-26 03SB12 03SS05 (sampled 9/5/1991) 03SS11 (sampled 4/8/1997) 03SS34 03SS41

03-SS-27 03SB13 03SS05 (sampled 4/8/1997) 03SS12 (sampled 9/5/1991) 03SS35 03SS41-D

03SB14 03SS06 (sampled 9/5/1991) 03SS12 (sampled 4/8/1997) 03SS35-D 03SS42
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TABLE 2.13
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

Site 3 Landfill Area Soil 1746-01-6 Total 2,3,7,8-TCDD Equiv. 0.0045 0.34 ug/kg 03TP06-0809-03-20070501-D 5/5 N/A 0.34  87 C N BSL

Emissions to Ambient Air 7429-90-5 Aluminum 8200 74700 mg/kg 03TP19-0304-02 115/115 N/A 74700  710000 N N BSL

7440-36-0 Antimony 0.22 L 281 L mg/kg 03TP27-0304-01-D 41/90 0.2-10.3 281  28000 N N BSL

7440-38-2 Arsenic 0.37 J 49.9 J mg/kg 03TP27-0304-01 108/108 N/A 49.9  770 C N BSL

7440-39-3 Barium 45.2 859 mg/kg 03TP19-0304-02 115/115 N/A 859  71000 N N BSL

7440-41-7 Beryllium 0.61 2 K mg/kg 03-SS-23 79/79 N/A 2  1400 C N BSL

7440-43-9 Cadmium 0.22 J 300 mg/kg 03TP19-0607-01 49/90 0.03-1.4 300  1400 N N BSL

7440-70-2 Calcium 253 86400 mg/kg 03SB06_19910906 110/110 N/A 86400  N N NUT

7440-47-3 Chromium 4.2 K 348 J mg/kg 03TP30-0506-01 114/115 17-17 348  16 C Y ASL
7440-48-4 Cobalt 2.5 121 J mg/kg 03TP27-0304-01-D 115/115 N/A 121  370 C N BSL

7440-50-8 Copper 7.1 9660 mg/kg 03TP25-0607-02-D 115/115 N/A 9660  N N NTX

57-12-5 Cyanide 0.11 4.6 mg/kg 03TP06-0809-03-20070501 29/115 0.09-2.9 4.6  N N NTX

7439-89-6 Iron 9570 236000 J mg/kg 03TP27-0304-01-D 115/115 N/A 236000  N N NTX

7439-92-1 Lead 2.2 6480 J mg/kg 03TP05-0910-02-20070430-D 115/115 N/A 6480  C N NTX

7439-95-4 Magnesium 408 50200 mg/kg 03SB06_19910906 115/115 N/A 50200  N N NUT

7439-96-5 Manganese 41.6 20000 mg/kg 03TP10-0405-01-20070503 115/115 N/A 20000  7100 N Y ASL
7439-97-6 Mercury 0.021 J 7.1 mg/kg 03TP20-0708-01 68/115 0.017-0.14 7.1  N N NTX

7440-02-0 Nickel 5.8 296 K mg/kg 03TP05-0506-01-20070430 115/115 N/A 296  13000 N N BSL

7440-09-7 Potassium 168 3010 mg/kg 03TP01_19910909 108/111 390-522 3010  N N NUT

7782-49-2 Selenium 0.36 L 0.55 L mg/kg 03TP08-0203-03-20070502 2/60 0.3-8 0.55  2800000 N N BSL

7440-22-4 Silver 0.31 233 mg/kg 03TP06-0607-04-20070501 34/110 0.035-1.6 233  N N NTX

7440-23-5 Sodium 19.1 L 1830 mg/kg 03TP27-0304-01 54/87 18.8-1090 1830  N N NUT

7440-28-0 Thallium 0.26 L 61.1 J mg/kg 03TP27-0304-01-D 36/89 0.15-13.9 61.1  N N NTX

7440-62-2 Vanadium 11.8 752 J mg/kg 03TP27-0304-01 115/115 N/A 752  N N NTX

7440-66-6 Zinc 10.6 13700 J mg/kg 03TP27-0304-01 115/115 N/A 13700  N N NTX

72-54-8 4,4'-DDD 0.83 J 72000 ug/kg 03TP06-0607-04-20070501 30/114 2-190 72000  48000000 C N BSL

72-55-9 4,4'-DDE 0.39 J 8700 ug/kg 03TP06-0607-04-20070501 30/107 2-190 8700  34000000 C N BSL

50-29-3 4,4'-DDT 0.39 J 270000 ug/kg 03TP06-0607-04-20070501 37/114 2-190 270000  34000000 C N BSL

309-00-2 Aldrin 0.27 J 9.7 ug/kg 03TP06-0809-03-20070501 17/114 2-2500 9.7  680000 C N BSL

319-84-6 Alpha-BHC 0.7 J 16 ug/kg 03TP25-0607-02 7/114 2-2500 16  1800000 C N BSL

5103-71-9 Alpha-Chlordane 0.26 J 330 J ug/kg 03TP14-0203-01-20070504 23/106 2-2500 330  33000000 C N BSL

53469-21-9 Aroclor-1242 37 110 ug/kg 03TP12-0405-01-20070504 2/115 19-940 110  5800000 C N BSL

12672-29-6 Aroclor-1248 92 560 ug/kg 03TP26-0506-01 2/115 19-940 560  5800000 C N BSL

11097-69-1 Aroclor-1254 13 J 4000 ug/kg 03TP24-0304-01 9/115 19-1900 4000  5800000 C N BSL

11096-82-5 Aroclor-1260 12 J 600 ug/kg 03TP06-0809-03-20070501 11/115 19-1900 600  5800000 C N BSL

319-85-7 Beta-BHC 0.8 J 14 J ug/kg 03TP25-0607-02-D 4/111 1-2500 14  6200000 C N BSL

319-86-8 Delta-BHC 0.35 J 2.7 ug/kg 03TP12-0405-01-20070504 7/115 2-2500 2.7  C N NTX
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TABLE 2.13
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

60-57-1 Dieldrin 0.24 J 10000 ug/kg 03TP06-0607-04-20070501 88/114 2-93 10000  720000 C N BSL

959-98-8 Endosulfan I 0.25 J 580 J ug/kg 03TP06-0607-04-20070501 14/115 2-94 580  N N NTX

33213-65-9 Endosulfan II 0.49 J 16 J ug/kg 03TP06-0809-03-20070501 9/114 2-2500 16  N N NTX

1031-07-8 Endosulfan Sulfate 0.61 J 19 ug/kg 03TP06-0809-03-20070501 9/114 2-2500 19  N N NTX

72-20-8 Endrin 0.61 J 25 ug/kg 03TP02-1_19910910 9/114 2-2500 25  N N NTX

007421-93-4 Endrin Aldehyde 0.52 J 25 J ug/kg 03TP19-0607-01 21/73 2-2500 25  N N NTX

53494-70-5 Endrin Ketone 0.29 J 24 J ug/kg 03TP27-0304-01 13/114 2-2500 24  N N NTX

58-89-9 Gamma-BHC (Lindane) 0.69 J 6.9 ug/kg 03TP12-0304-02-20070504 11/115 2-2500 6.9  11000000 C N BSL

5103-74-2 Gamma-Chlordane 0.36 J 620 J ug/kg 03TP06-0607-04-20070501 26/108 2-940 620  33000000 C N BSL

76-44-8 Heptachlor 0.52 J 8 J ug/kg 03TP06-0708-02-20070501 10/112 2-2500 8  2500000 C N BSL

1024-57-3 Heptachlor Epoxide 0.55 J 390 J ug/kg 03TP06-0607-04-20070501 24/114 2-94 390  1300000 C N BSL

72-43-5 Methoxychlor 1 J 130 J ug/kg 03TP19-0607-01 12/115 3.8-4800 130  N N NTX

95-94-3 1,2,4,5-Tetrachlorobenzene 36 J 36 J ug/kg 03TP19-0607-01 1/63 190-20000 36  N N NTX

95-50-1 1,2-Dichlorobenzene 39 J 3600 ug/kg 03TP04-2_19910911 9/115 4.7-19000 3600  260000 N N BSL

106-46-7 1,4-Dichlorobenzene 39 J 880 J ug/kg 03TP04-2_19910911 13/115 4.7-19000 880  2500 C N BSL

90-12-0 1-Methylnaphthalene 0.74 J 560 ug/kg 03TP25-0607-02-D 14/21 9.8-14000 560  C N NTX

91-57-6 2-Methylnaphthalene 0.93 J 9500 J ug/kg 03SB06_19910906 30/110 9.9-20000 9500  N N NTX

95-48-7 2-Methylphenol 190 J 290 J ug/kg 03TP04-3_19910911 2/115 200-20000 290  1000000000 N N BSL

83-32-9 Acenaphthene 0.8 J 33000 ug/kg 03SB06_19910906 30/111 9.9-2300 33000  N N NTX

208-96-8 Acenaphthylene 0.64 J 280 J ug/kg 03TP04-3_19910911 34/110 9.9-20000 280  N N NTX

120-12-7 Anthracene 0.82 J 66000 ug/kg 03SB06_19910906 44/110 9.9-2300 66000  N N NTX

56-55-3 Benz(a)anthracene 4.2 J 65000 ug/kg 03SB06_19910906 72/111 9.9-2300 65000  12000000 C N BSL

100-52-7 Benzaldehyde 29 J 83 J ug/kg 03TP27-0304-01 9/63 200-20000 83  N N NTX

50-32-8 Benzo(a)pyrene 5.1 J 48000 ug/kg 03SB06_19910906 73/112 9.9-2300 48000  1200000 C N BSL

205-99-2 Benzo(b)fluoranthene 7.2 J 58000 ug/kg 03SB06_19910906 77/113 9.9-2300 58000  12000000 C N BSL

191-24-2 Benzo(g,h,i)perylene 3.7 J 13000 J ug/kg 03SB06_19910906 62/113 9.9-2300 13000  N N NTX

207-08-9 Benzo(k)fluoranthene 5 J 31000 ug/kg 03SB06_19910906 66/111 9.9-2300 31000  12000000 C N BSL

117-81-7 Bis(2-ethylhexyl) Phthalate 38 J 12000 ug/kg 03TP25-0506-01 42/103 200-20000 12000  1400000000 C N BSL

85-68-7 Butyl Benzyl Phthalate 330 J 330 J ug/kg 03SS09_19970408 1/115 200-20000 330  C N NTX

86-74-8 Carbazole 79 J 11000 ug/kg 03TP20-0708-01 5/75 200-2300 11000  C N NTX

218-01-9 Chrysene 6.6 J 52000 ug/kg 03SB06_19910906 81/113 9.9-2300 52000  120000000 C N BSL

84-74-2 Di-n-butyl Phthalate 60 J 370 J ug/kg 03SS07_19910905 3/101 200-20000 370  N N NTX

117-84-0 Di-n-octyl Phthalate 220 J 220 J ug/kg 03TP06-0809-03-20070501 1/115 200-20000 220  N N NTX

53-70-3 Dibenz(a,h)anthracene 1.3 J 4800 J ug/kg 03SB06_19910906 35/107 9.9-20000 4800  1100000 C N BSL

132-64-9 Dibenzofuran 73 J 29000 ug/kg 03SB06_19910906 7/115 200-20000 29000  N N NTX

206-44-0 Fluoranthene 12 150000 ug/kg 03SB06_19910906 85/113 9.9-2300 150000  N N NTX

86-73-7 Fluorene 0.73 J 41000 ug/kg 03SB06_19910906 34/111 9.9-2300 41000  N N NTX
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TABLE 2.13
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

193-39-5 Indeno(1,2,3-cd)pyrene 4.4 J 19000 ug/kg 03SB06_19910906 62/113 9.9-2300 19000  12000000 C N BSL

91-20-3 Naphthalene 3.1 J 14000 ug/kg 03TP20-0708-01 15/89 200-20000 14000  3600 C Y ASL
85-01-8 Phenanthrene 5.6 J 210000 ug/kg 03SB06_19910906 82/111 9.9-2300 210000  N N NTX

129-00-0 Pyrene 11 140000 ug/kg 03SB06_19910906 86/113 9.9-2300 140000  N N NTX

87-61-6 1,2,3-Trichlorobenzene 71 J 5700 ug/kg 03TP25-0506-01 3/62 4.7-320 5700  C N NTX

120-82-1 1,2,4-Trichlorobenzene 150 J 310 J ug/kg 03TP25-0607-02-D 3/115 4.7-19000 310  6700 N N BSL

78-93-3 2-Butanone 4 J 24 ug/kg 03TP19-0607-01 19/100 4.9-14000 24  6900000 N N BSL

67-64-1 Acetone 6.1 J 540 J ug/kg 03TP25-0607-02 36/80 11-33 540  47000000 N N BSL

71-43-2 Benzene 1.4 J 78 J ug/kg 03TP25-0607-02 10/106 4.7-5700 78  1200 C N BSL

74-83-9 Bromomethane 8.2 8.2 ug/kg 03TP19-0607-01 1/106 4.7-5700 8.2  790 N N BSL

75-15-0 Carbon Disulfide 2.9 J 2.9 J ug/kg 03TP24-0304-01 1/106 4.7-5700 2.9  92000 N N BSL

108-90-7 Chlorobenzene 2 J 2 J ug/kg 03SB02_19910906 1/106 4.7-5700 2  36000 N N BSL

74-87-3 Chloromethane 2.1 J 16 ug/kg 03TP26-0506-01 4/106 4.7-5700 16  12000 N N BSL

75-71-8 Dichlorodifluoromethane 4.8 J 4.8 J ug/kg 03TP24-0304-01 1/63 4.7-5700 4.8  19000 N N BSL

100-41-4 Ethylbenzene 380 7000 ug/kg 03TP25-0506-01 3/106 4.7-30 7000  5900 C Y ASL
179601-23-1 M,p-xylene 960 18000 ug/kg 03TP25-0506-01 3/63 9.5-21 18000  65000 N N BSL

79-20-9 Methyl Acetate 5.5 J 450 J ug/kg 03TP25-0607-02-D 2/63 4.7-5700 450  N N NTX

108-87-2 Methylcyclohexane 3500 J 3500 J ug/kg 03TP25-0506-01 1/63 4.7-320 3500  N N NTX

95-47-6 O-xylene 260 J 4000 ug/kg 03TP20-0708-01 3/63 4.7-10 4000  510000 N N BSL

100-42-5 Styrene 3300 3300 ug/kg 03TP20-0708-01 1/106 4.7-5700 3300  1100000 N N BSL

127-18-4 Tetrachloroethene 4.8 J 210 J ug/kg 03TP25-0607-02 4/106 4.7-5700 210  1000 C N BSL

108-88-3 Toluene 1.7 J 150000 ug/kg 03TP25-0506-01 14/99 4.7-30 150000  2400000 N N BSL

79-01-6 Trichloroethene 2 J 2.7 J ug/kg 03TP24-0304-01 2/106 4.7-5700 2.7  2900 C N BSL
1330-20-7 Xylenes (Total) 1200 20000 ug/kg 03TP25-0506-01 3/80 4.7-30 20000  65000 N N BSL

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but in this table COPCs were selected without elimination of metals statistically not above background, C = Carcinogen

      so background comparison was not involved in selecting or eliminating COPCs. N = Non-Carcinogenic

5 - The EPA soil to air screening level calculator for residential use was used.  The noncarcinogenic values (annotated "N") are divided by 10. J = Estimated Value

      to correspond to a target hazard quotient of 0.1, or an incremental cancer risk of 1.0E-06 for carcinogens (annotated "C")  ( URL: http://rais.ornl.gov/cgi-bin/epa/ssl1.cgi.).             (8)  Rationale Codes:  
6 - The soil to air screening levels are based upon the more conservative of either fugitive dust emissions or volatilization from soil. For Selection as a COPC:

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.     ASL = Above Screening Level (and Background, if applicable)

     NoSCR = No Screening Level applicable for this exposure route

 For Elimination as a COPC:

    BSL = Below Screening Level

    BKG = Below Background Based on Statistical Tests

    NUT = Essential Nutrient

    NTX = No Toxicity Data
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TABLE 2.13
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil

Exposure Medium:  Air

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) (7) Selection

or Deletion (8)

Landfill Area Soil Samples:

03-SS-17 03SB07 03SS07 (sampled 9/5/1991) 03TP04-4 03TP14-0203-01 03SS32

03-SS-18 03SB08 03SS07 (sampled 4/8/1997) 03TP05-0506-01 03TP15-0405-01 03SS33

03-SS-19 03SB09 03SS08 (sampled 9/5/1991) 03TP05-0910-02 03TP16-0102-01 03SS34

03-SS-20 03SB10 03SS08 (sampled 4/8/1997) 03TP05-0910-02-D 03TP16-0102-01-D 03SS35

03-SS-21 03SB11 03SS09 (sampled 9/5/1991) 03TP06-0304-01 03TP17-0304-01 03SS35-D

03-SS-21-D 03SB12 03SS09 (sampled 4/8/1997) 03TP06-0607-04 03TP18-0203-01 03SS36

03-SS-22 03SB13 03SS10 (sampled 9/5/1991) 03TP06-0708-02 03TP18-0203-01-D 03SS37

03-SS-23 03SB14 03SS10 (sampled 4/8/1997) 03TP06-0809-03 03TP19-0304-02 03SS38

03-SS-24 03SB14-D 03SS11 (sampled 9/5/1991) 03TP06-0809-03-D 03TP19-0607-01 03SS39

03-SS-24-D 03SB15 03SS11 (sampled 4/8/1997) 03TP07-0203-02 03TP20-0708-01 03SS40

03-SS-25 03SB16 03SS12 (sampled 9/5/1991) 03TP07-0304-01 03TP23-0304-01 03SS41

03-SS-26 03SS01 (sampled 9/5/1991) 03SS12 (sampled 4/8/1997) 03TP08-0203-03 03TP24-0304-01 03SS41-D

03-SS-27 03SS01 (sampled 4/8/1997) 03SS13 03TP08-0304-02 03TP25-0506-01 03SS42

03-SS-28 03SS02 (sampled 9/5/1991) 03SS14 03TP08-0405-01 03TP25-0607-02

03SB01-0204 03SS02  (sampled 4/8/1997) 03SS15 03TP09-0506-01 03TP25-0607-02-D

03SB01-0608 03SS03 (sampled 9/5/1991) 03SS16 03TP09-0506-02 03TP26-0506-01

03SB01-1416 03SS03 (sampled 4/8/1997) 03SS16-D 03TP10-0304-02 03TP27-0304-01

03SB01 03SS04 (sampled 9/5/1991) 03TP01 03TP10-0405-01 03TP27-0304-01-D

03SB02 03SS04 (sampled 4/8/1997) 03TP02-1 03TP11-0304-01 03TP27-0304-02

03SB03 03SS05 (sampled 9/5/1991) 03TP02-2 03TP11-0405-02 03TP28-0203-01

03SB04 03SS05 (sampled 4/8/1997) 03TP03 03TP12-0102-03 03TP29-0304-01

03SB05 03SS06 (sampled 9/5/1991) 03TP04-1 03TP12-0304-02 03TP30-0506-01

03SB06 03SS06 (sampled 4/8/1997) 03TP04-2 03TP12-0405-01 03TP30-0506-01-D

03SB06-D 03SS06-D (sampled 4/8/1997) 03TP04-3 03TP13-0203-01 03SS31
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TABLE 2.14
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Surface Water

Exposure Medium:  Surface Water

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (7)

Site 3 Surface Water 7429-90-5 Aluminum 120 K 317 K ug/L 03-SW-17 7/8 80-80 317  37000 N N BSL

7440-39-3 Barium 32.5 113 ug/L 03SW11-20080319 8/8 N/A 113  7300 N N BSL

7440-70-2 Calcium 13200 22300 ug/L 03SW11-20080319 8/8 N/A 22300  N N NUT

7440-47-3 Chromium 1.1 1.3 ug/L 03-SW-14 4/6 0.87-0.87 1.3  0.43 C Y ASL
7440-48-4 Cobalt 0.2 J 0.2 J ug/L 03SW11-20080319 1/8 0.62-6 0.2  11 N N BSL

7439-89-6 Iron 185 1060 ug/L 03SW11-20080319 8/8 N/A 1060  26000 N N BSL

7439-92-1 Lead 0.07 J 2.7 ug/L 03-SW-16 8/8 2-2 2.7  15 C N BSL

7439-95-4 Magnesium 3750 7470 ug/L 03SW11-20080319 8/8 N/A 7470  N N NUT

7439-96-5 Manganese 30.9 197 ug/L 03SW11-20080319 8/8 N/A 197  880 N N BSL

7440-02-0 Nickel 1.2 J 2 J ug/L 03SW11-20080319 2/8 0.98-0.98 2  730 N N BSL

7440-09-7 Potassium 1430 L 1880 ug/L 03SW11-20080319 8/8 N/A 1880  N N NUT

7440-23-5 Sodium 6240 18800 ug/L 03SW11-20080319 5/5 N/A 18800  N N NUT

7440-62-2 Vanadium 1.4 1.4 ug/L 03SW11-20080319 1/1 N/A 1.4  180 N N BSL

7440-66-6 Zinc 3.6 J 16 ug/L 03SW11-20080319 3/3 N/A 16  11000 N N BSL

60-57-1 Dieldrin 0.008 J 0.011 J ug/L 03-SW-14 6/6 N/A 0.011  0.042 C N BSL

208-96-8 Acenaphthylene 0.016 J 0.016 J ug/L 03-SW-14 1/6 0.2-0.22 0.016  1500 N N BSL

56-55-3 Benz(a)anthracene 0.027 J 0.027 J ug/L 03-SW-14 1/6 0.2-0.22 0.027  0.29 C N BSL

50-32-8 Benzo(a)pyrene 0.013 J 0.047 J ug/L 03-SW-14 3/6 0.2-0.22 0.047  0.029 C Y ASL
205-99-2 Benzo(b)fluoranthene 0.014 J 0.097 J ug/L 03-SW-14 5/6 0.2-0.2 0.097  0.29 C N BSL

191-24-2 Benzo(g,h,i)perylene 0.018 J 0.036 J ug/L 03-SW-14 2/6 0.2-0.22 0.036  1100 N N BSL

207-08-9 Benzo(k)fluoranthene 0.013 J 0.085 J ug/L 03-SW-14 4/6 0.2-0.22 0.085  2.9 C N BSL

218-01-9 Chrysene 0.053 J 0.053 J ug/L 03-SW-14 1/6 0.2-0.22 0.053  29 C N BSL

53-70-3 Dibenz(a,h)anthracene 0.012 J 0.012 J ug/L 03-SW-15-D 1/6 0.2-0.22 0.012  0.029 C N BSL

206-44-0 Fluoranthene 0.012 J 0.12 J ug/L 03-SW-14 3/6 0.2-0.22 0.12  1500 N N BSL

86-73-7 Fluorene 0.59 0.69 ug/L 03-SW-14 6/6 N/A 0.69  1500 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 0.01 J 0.042 J ug/L 03-SW-14 6/6 0.22-0.22 0.042  0.29 C N BSL

85-01-8 Phenanthrene 0.096 J 0.096 J ug/L 03-SW-14 1/6 0.2-0.22 0.096  1100 N N BSL

129-00-0 Pyrene 0.012 J 0.099 J ug/L 03-SW-14 6/6 N/A 0.099  1100 N N BSL

67-64-1 Acetone 1.3 J 3.8 ug/L 03-SW-17 3/8 2.5-10 3.8  22000 N N BSL
108-88-3 Toluene 0.21 J 0.21 J ug/L 03SW10-20080319 1/12 0.5-1 0.21  2300 N N BSL

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but in this table COPCs were selected without elimination of metals statistically not above background, C = Carcinogen

      a separate table is presented to show the effects of background for on eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based tap water COPC screening level for residential tap water use is multiplied by 10 to account for lower intake from incidental contact J = Estimated Value

      with surface water.  The noncarcinogenic values (annotated "N") are then divided by 10 to correspond to a target hazard quotient of 0.1,             (7)  Rationale Codes:  
      while RBCs for carcinogens (annotated "C") correspond to an incremental cancer risk of 1.0E-06  (USEPA Region 3, November 2010). For Selection as a COPC:

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.     ASL = Above Screening Level (and Background, if applicable)

8 - The RBC for hexavalent chromium was utilized because the form of chromium in sediment is not known.      NoSCR = No Screening Level applicable for this exposure route

 For Elimination as a COPC:

Surface Water Samples:     BSL = Below Screening Level

03-SW-12 03-SW-15-D 03SW10-20081013 03SW11-20081013     BKG = Below Background Based on Statistical Tests

03-SW-13 03-SW-16 03SW10-20090401 03SW11-20090401     NUT = Essential Nutrient

03-SW-14 03-SW-17 03SW10-20090401-D     NTX = No Toxicity Data

03-SW-15 03SW10-20080319 03SW11-20080319



TABLE 2.15
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (7)

Site 3 Sediment 7429-90-5 Aluminum 5110 16400 mg/kg 03-SD-17 6/6 N/A 16400  77000 N N BSL

7440-38-2 Arsenic 3.1 11.1 mg/kg 03-SD-17 3/3 N/A 11.1  3.9 C Y ASL
7440-39-3 Barium 49.6 127 mg/kg 03-SD-15-D 6/6 N/A 127  15000 N N BSL

7440-41-7 Beryllium 0.72 K 1.9 K mg/kg 03-SD-17 5/5 N/A 1.9  160 N N BSL

7440-43-9 Cadmium 0.29 L 0.48 L mg/kg 03-SD-12 3/4 0.06-0.06 0.48  70 N N BSL

7440-70-2 Calcium 889 2290 mg/kg 03-SD-17 6/6 N/A 2290  N N NUT

7440-47-3 Chromium 8.9 34.8 mg/kg 03-SD-17 6/6 N/A 34.8  2.9 C Y ASL
7440-48-4 Cobalt 2.5 11.3 mg/kg 03-SD-17 6/6 N/A 11.3  23 N N BSL

7440-50-8 Copper 8.4 30.5 mg/kg 03-SD-17 6/6 N/A 30.5  3100 N N BSL

7439-89-6 Iron 6470 37600 mg/kg 03-SD-17 6/6 N/A 37600  55000 N N BSL

7439-92-1 Lead 12 J 95.6 J mg/kg 03-SD-17 6/6 N/A 95.6  400 C N BSL

7439-95-4 Magnesium 676 2990 mg/kg 03-SD-17 6/6 N/A 2990  N N NUT

7439-96-5 Manganese 52.7 J 631 J mg/kg 03-SD-17 6/6 N/A 631  1800 N N BSL

7439-97-6 Mercury 0.038 0.062 mg/kg 03-SD-15 5/6 0.026-0.026 0.062  7.8 N N BSL

7440-02-0 Nickel 5 18.5 mg/kg 03-SD-17 6/6 N/A 18.5  1500 N N BSL

7440-09-7 Potassium 305 J 1500 J mg/kg 03-SD-17 6/6 N/A 1500  N N NUT

7782-49-2 Selenium 0.92 K 1.2 K mg/kg 03-SD-15 3/6 0.58-1.2 1.2  390 N N BSL

7440-23-5 Sodium 366 K 719 K mg/kg 03-SD-17 6/6 N/A 719  N N NUT

7440-62-2 Vanadium 11.9 62.1 mg/kg 03-SD-17 6/6 N/A 62.1  390 N N BSL

7440-66-6 Zinc 25.6 134 mg/kg 03-SD-17 6/6 N/A 134  23000 N N BSL

72-54-8 4,4'-DDD 2.2 J 2.2 J ug/kg 03-SD-12 1/6 4.2-28 2.2  20000 C N BSL

72-55-9 4,4'-DDE 3.3 J 29 J ug/kg 03-SD-14 3/5 4.2-28 29  14000 C N BSL

50-29-3 4,4'-DDT 2.4 J 11 J ug/kg 03-SD-14 4/6 4.2-28 11  17000 C N BSL

309-00-2 Aldrin 0.85 J 8.1 J ug/kg 03-SD-15 5/6 4.6-4.6 8.1  290 C N BSL

5103-71-9 Alpha-Chlordane 4.6 J 8.4 J ug/kg 03-SD-12 2/2 N/A 8.4  16000 C N BSL

319-86-8 Delta-BHC 0.38 J 0.38 J ug/kg 03-SD-12 1/6 2.2-15 0.38  C N NTX

60-57-1 Dieldrin 4.4 47 ug/kg 03-SD-15-D 6/6 N/A 47  300 C N BSL

33213-65-9 Endosulfan II 15 J 15 J ug/kg 03-SD-15-D 1/6 4.2-28 15  370000 N N BSL

007421-93-4 Endrin Aldehyde 0.94 J 8.9 J ug/kg 03-SD-12 3/4 28-28 8.9  18000 N N BSL

53494-70-5 Endrin Ketone 2.8 J 6.4 J ug/kg 03-SD-17 3/6 4.2-28 6.4  18000 N N BSL

5103-74-2 Gamma-Chlordane 1.3 J 5.7 J ug/kg 03-SD-15-D 4/4 N/A 5.7  16000 C N BSL

76-44-8 Heptachlor 0.81 J 0.98 J ug/kg 03-SD-17 2/6 2.2-15 0.98  1100 C N BSL

1024-57-3 Heptachlor Epoxide 2.9 J 2.9 J ug/kg 03-SD-17 1/4 2.8-15 2.9  530 C N BSL

72-43-5 Methoxychlor 11 J 11 J ug/kg 03-SD-12 1/6 22-150 11  310000 N N BSL

90-12-0 1-Methylnaphthalene 39 75 ug/kg 03-SD-14 2/2 N/A 75  220000 C N BSL

91-57-6 2-Methylnaphthalene 37 65 ug/kg 03-SD-14 2/2 N/A 65  310000 N N BSL

83-32-9 Acenaphthene 97 200 J ug/kg 03-SD-14 2/2 N/A 200  3400000 N N BSL
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TABLE 2.15
OCCURRENCE, DISTRIBUTION AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - EXPOSURE TO SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Sediment

Exposure Medium:  Sediment

Exposure CAS    Chemical    Minimum Maximum Units Location Detection Range of Concentration Background      Screening Potential Potential COPC Rationale for

Point(s) Number  Concentration Concentration of Maximum Frequency Detection Used for Value (4) Toxicity Value ARAR/TBC ARAR/TBC Flag Contaminant

  (Qualifier) (1) (Qualifier) (1) Concentration Limits (2) Screening (3) (N/C) (5) Value Source (6) Selection

or Deletion (7)

208-96-8 Acenaphthylene 33 280 J ug/kg 03-SD-14 5/5 N/A 280  2300000 N N BSL

120-12-7 Anthracene 30 700 J ug/kg 03-SD-14 6/6 N/A 700  17000000 N N BSL

56-55-3 Benz(a)anthracene 61 1200 J ug/kg 03-SD-14 6/6 N/A 1200  1500 C N BSL

50-32-8 Benzo(a)pyrene 75 1400 J ug/kg 03-SD-14 6/6 N/A 1400  150 C Y ASL
205-99-2 Benzo(b)fluoranthene 80 2500 ug/kg 03-SD-12 6/6 N/A 2500  1500 C Y ASL
191-24-2 Benzo(g,h,i)perylene 52 970 J ug/kg 03-SD-14 6/6 N/A 970  1700000 N N BSL

207-08-9 Benzo(k)fluoranthene 89 J 1400 J ug/kg 03-SD-14 6/6 N/A 1400  15000 C N BSL

86-74-8 Carbazole 79 J 240 J ug/kg 03-SD-14 3/6 220-460 240  C N NTX

218-01-9 Chrysene 89 J 2300 ug/kg 03-SD-12 6/6 N/A 2300  150000 C N BSL

53-70-3 Dibenz(a,h)anthracene 50 380 J ug/kg 03-SD-14 5/5 N/A 380  150 C Y ASL
206-44-0 Fluoranthene 210 9600 ug/kg 03-SD-14 6/6 N/A 9600  2300000 N N BSL

86-73-7 Fluorene 29 290 J ug/kg 03-SD-14 3/3 N/A 290  2300000 N N BSL

193-39-5 Indeno(1,2,3-cd)pyrene 64 1300 J ug/kg 03-SD-14 6/6 N/A 1300  1500 C N BSL

91-20-3 Naphthalene 47 89 ug/kg 03-SD-14 2/2 N/A 89  36000 C N BSL

85-01-8 Phenanthrene 130 J 7200 ug/kg 03-SD-14 6/6 N/A 7200  1700000 N N BSL

129-00-0 Pyrene 150 6800 ug/kg 03-SD-14 6/6 N/A 6800  1700000 N N BSL

78-93-3 2-Butanone 13 J 31 ug/kg 03-SD-15 4/6 14-30 31  28000000 N N BSL

67-64-1 Acetone 26 180 ug/kg 03-SD-17 6/6 N/A 180  61000000 N N BSL
75-15-0 Carbon Disulfide 2 J 6.2 J ug/kg 03-SD-13 3/6 9.1-12 6.2  820000 N N BSL

Footnotes:        Definitions:  
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirement/To Be Considered

2 - Values presented are sample-specific quantitation limits or sample-specific instrument detection limits. N/A = Not Applicable or Not Available

3 - The maximum detected concentration is used for screening purposes. COPC = Chemical of Potential Concern

4 - A background comparison analysis was performed but in this table COPCs were selected without elimination of metals statistically not above background, C = Carcinogen

      a separate table is presented to show the effects of background for on eliminating COPCs. N = Non-Carcinogenic

5 - The EPA ORNL risk-based COPC screening level for residential soil contact is multiplied by 10 to account for lower contact rate during recreation.  The noncarcinogenic values J = Estimated Value

      (annotated "N") are then divided by 10 to correspond to a target hazard quotient of 0.1, to correspond to a target hazard quotient of 0.1,             (7)  Rationale Codes:  
      while RBCs for carcinogens (annotated "C") correspond to an incremental cancer risk of 1.0E-06  (USEPA Region 3, November 2010). For Selection as a COPC:

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.     ASL = Above Screening Level (and Background, if applicable)

8 - The RBC for hexavalent chromium was utilized because the form of chromium in sediment is not known.      NoSCR = No Screening Level applicable for this exposure route

9 - The RBC for methyl mercury was used because the form of mercury in sediment is not known.  For Elimination as a COPC:

    BSL = Below Screening Level

Sediment Samples:     BKG = Below Background Based on Statistical Tests

03-SD-12 03-SD-15-D     NUT = Essential Nutrient

03-SD-13 03-SD-16     NTX = No Toxicity Data

03-SD-14 03-SD-17

03-SD-15
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TABLE 3.01
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Groundwater
Exposure Medium:  Groundwater

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Tap Water Contact, Arsenic ug/L 1.91 4.52 9.1 4.52 ug/L 97.5% KM (Chebyshev) UCL Non-disc Dist;  1.0<σ≤1.5; n<40; ND<50%

Water Vapors at Showerhead, Cobalt ug/L 1.38 2.40 4 J 2.40 ug/L 95% KM (BCA) UCL Non-disc Dist; 1.0 < σ ≤ 1.5; All n; ND≥50%

or Outdoor Contact Manganese ug/L 12.9 43.3 103 43.3 ug/L 97.5% KM (Chebyshev) UCL Lognormal; 1.0 < σ ≤ 1.5; n<40; ND<50%

During Construction Bis(2-ethylhexyl) Phthalate ug/L 8.5 6.9 11 11 ug/L Maximum Number of detects=5; Max<1.5xDL

1,1-Dichloroethane ug/L 6.8 6.01 8.2 8.2 ug/L Maximum Number of detects=3; Max = 95% KM % Bootstrap UCL

Bromodichloromethane ug/L 0.5 N/A 1.1 1.1 ug/L Maximum Number of detects = 1; use Max

Carbon Tetrachloride ug/L 0.313 0.36 0.38 J 0.38 J ug/L Maximum Number of detects<5; Max < DL

Chloroform ug/L 0.824 0.523 1.6 0.523 ug/L 95% KM (t) UCL Approx Gamma; 1<k≤2; All n; ND ≥ 40%

Dibromochloromethane ug/L 0.52 N/A 1.5 1.5 ug/L Maximum Number of detects = 1; use Max

Tetrachloroethene ug/L 4.0912 5.26 14 5.26 ug/L 95% KM (Chebyshev) UCL Approx. Gamma; k ≤ 1; All n; ND ≤ 30%

Trichloroethene ug/L 2.17 1.58 3.1 3.1 ug/L Maximum Number of detects=3; Max = 95% KM % Bootstrap UCL

Note:  These COPCs were selected for all groundwater pathways.  Exposure to volatilization is considered limited to only COPCs that are VOCs with Henry's Law Constants > 1 x 10-5.



TABLE 3.02
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 LANDFILL AREA SOIL-TO-GROUNDWATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Soil
Exposure Medium:  Groundwater

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Tap Water Contact or Total 2,3,7,8-TCDD Equiv. ug/kg 0.141 NA 0.243 0.243 ug/kg Maximum N<5; use Maximum

Water Vapors at Showerhead Aluminum mg/kg 18566 19800 74700 19800 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Arsenic mg/kg 5.52 6.21 32.4 6.21 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Barium mg/kg 163 NA* 859 NA  

Cadmium mg/kg 29.3 47.1 300 47.1 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Cobalt mg/kg 10.7 12.3 82.8 12.3 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Copper mg/kg 311.0 967.0 9230 967.0 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥50

Iron mg/kg 28980 33600 193000 33600 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Lead mg/kg 322 800 4640 322 mg/kg Mean-N IEUBK Uses AVG

Manganese mg/kg 946 1320 20000 1320 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Mercury mg/kg 0.682 1.15 7.1 1.15 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Nickel mg/kg 28.6 37.4 296 K 37.4 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Silver mg/kg 18.4 16.0 233 16.0 mg/kg    95% KM (Chebyshev) UCL Lognormal Dist; 1.5<σ≤2; n>40-50; ND≥50%

Vanadium mg/kg 34.7 44.5 559 44.5 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Zinc mg/kg 522 1380 10135 1380 mg/kg 97.5% Chebyshev (Mean, Sd) UCL Non-disc Dist; 1.0 < σ ≤ 2.0; n≥50

4,4'-DDD ug/kg 2410 4630 72000 4630 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

4,4'-DDE ug/kg 311 603 8700 603 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

4,4'-DDT ug/kg 7340 17300 270000 17300 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Aroclor-1248 ug/kg 326 N/A 560 560 ug/kg Maximum Number detects=2; Max ≤ 2x top 5% DLs

Aroclor-1254 ug/kg 728 134 4000 134 ug/kg    95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Aroclor-1260 ug/kg 173 45.1 600 45.1 ug/kg    95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Alpha-BHC ug/kg 15.3 NA* 16 NA  

Alpha-Chlordane ug/kg 47 NA* 46.6 NA  

Beta-BHC ug/kg 15.2 NA* 14 NA  

Dieldrin ug/kg 196 701 10000 701 ug/kg 97.5% KM (Chebyshev) UCL Lognormal; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Gamma-Chlordane ug/kg 39.1 NA* 620 NA  

Heptachlor ug/kg 15.5 NA* 8 NA  

Heptachlor Epoxide ug/kg 21.6 12.8 390 J 12.8 ug/kg 95% KM (BCA) UCL Non-disc Dist; 1.0 < σ ≤ 1.5; All n; ND≥50%

1,2-Dichlorobenzene ug/kg 223 NA* 3600 NA  

1,4-Dichlorobenzene ug/kg 194 NA* 880 NA  
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TABLE 3.02
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 LANDFILL AREA SOIL-TO-GROUNDWATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Soil
Exposure Medium:  Groundwater

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

1-Methylnaphthalene ug/kg 361 NA* 560 NA  

2-Methylnaphthalene ug/kg 356 NA* 9500 NA  

 Acenaphthene ug/kg 491 NA* 33000 NA  

Benz(a)anthracene ug/kg 1575 3920 44500 3920 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Benzo(a)pyrene ug/kg 1170 2890 34000 2890 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Benzo(b)fluoranthene ug/kg 1265 3210 37500 3210 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Benzo(k)fluoranthene ug/kg 958 2140 24500 2140 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Bis(2-ethylhexyl) Phthalate ug/kg 566 NA* 12000 NA  

Chrysene ug/kg 1372 3580 36500 3580 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Dibenz(a,h)anthracene ug/kg 172 280 2810 280 ug/kg 97.5% KM (Chebyshev) UCL Lognormal; σ > 2-3; n≥50-60; ND>0%

Fluorene ug/kg 582 NA* 41000 NA  

Indeno(1,2,3-cd)pyrene ug/kg 647 1300 13800 1300 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Naphthalene ug/kg 2224 776 14000 776 ug/kg 95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Phenanthrene ug/kg 3899 12500 151000 12500 ug/kg  97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Pyrene ug/kg 2190 NA* 140000 NA  

1,2,3-Trichlorobenzene ug/kg 100 NA* 5700 NA  

1,2,4-Trichlorobenzene ug/kg 204 NA* 310 NA  

Benzene ug/kg 33 NA* 78 NA  

Bromomethane ug/kg 34 NA* 8.2 NA  

Ethylbenzene ug/kg 2782 655 7000 655 ug/kg 95% KM (t) UCL Number of detects=3; Detects exceed all DLs

M,p-Xylene ug/kg 409 NA* 18000 NA  

O-Xylene ug/kg 106 NA* 4000 NA  

Styrene ug/kg 63 NA* 3300 NA  

Tetrachloroethene ug/kg 33 NA* 210 NA  

Toluene ug/kg 1560 NA* 150000 NA  

Trichloroethene ug/kg 33 NA* 2.7 NA  

Xylenes (Total) ug/kg 398 NA* 20000 NA  

NA* - EPCs for soil-to-groundwater COPCs were not calculated separately because risk analysis was qualitative.  (The only EPCs shown are those for substances also selected as COPCs for direct contact with soil exposure.)
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TABLE 3.03
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 HANGAR AREA SOIL-TO-GROUNDWATER

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Soil
Exposure Medium:  Groundwater

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Tap Water Contact or Benz(a)anthracene ug/kg 2029 1398.3463 4200 4200 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

Water Vapors at Showerhead Benzo(a)pyrene ug/kg 1675 1133.749 3200 3200 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

Benzo(b)fluoranthene ug/kg 2067 1412.6795 4200 4200 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

Benzo(k)fluoranthene ug/kg 377 NA* 1400 NA*  

Chrysene ug/kg 684 NA* 3400 NA*  

Dibenz(a,h)anthracene ug/kg 420 314.59 580 J 580 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

Indeno(1,2,3-cd)pyrene ug/kg 1102 736.0795 2000 2000 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

NA* - EPCs for soil-to-groundwater COPCs were not calculated separately because risk analysis was qualitative.  (The only EPCs shown are those for substances also selected as COPCs for direct contact with soil exposure.)



TABLE 3.04
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Surface Soil

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Hangar Area Surface Soil Benz(a)anthracene ug/kg 780 N/A 780 780 ug/kg Maximum n = 1

Benzo(a)pyrene ug/kg 860 N/A 860 860 ug/kg Maximum n = 1

Benzo(b)fluoranthene ug/kg 1100 N/A 1100 1100 ug/kg Maximum n = 1

Dibenz(a,h)anthracene ug/kg 180 N/A 180 J 180 ug/kg Maximum n = 1

Indeno(1,2,3-cd)pyrene ug/kg 680 N/A 680 680 ug/kg Maximum n = 1



TABLE 3.05
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 HANGAR AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Soil
Exposure Medium:  Soil

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Hangar Area Soil Benz(a)anthracene ug/kg 2029 1398 4200 4200 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

Benzo(a)pyrene ug/kg 1675 1134 3200 3200 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

Benzo(b)fluoranthene ug/kg 2067 1413 4200 4200 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

Dibenz(a,h)anthracene ug/kg 420 315 580 J 580 ug/kg Maximum Number of detects<5; n=13, max<=10xDL

Indeno(1,2,3-cd)pyrene ug/kg 1102 736 2000 2000 ug/kg Maximum Number of detects<5; n=13, max<=10xDL



TABLE 3.06
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Surface Soi

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Landfill Area Surface Soil Total 2,3,7,8-TCDD Equiv. ug/kg 0.00855 N/A 0.0126 0.0126 ug/kg Maximum n<5,use Max

Aluminum mg/kg 15700 16400 24250 16400 mg/kg 95% Approximate Gamma UCL Approx. Gamma; k ≥ 0.5; All n

Antimony mg/kg 1.38 1.33 10.4 1.33 mg/kg 95% KM (% Bootstrap) UCL Non-disc dist; 0.5≤σ≤1.0; All n; ND≥40%

Arsenic mg/kg 4.92 5.35 13 5.35 mg/kg 95% Student's-t UCL Normal; All n

Cadmium mg/kg 3.38 2.81 18.4 2.81 mg/kg 95% KM (% Bootstrap) UCL Non-disc dist; 0.5≤σ≤1.0; All n; ND≥40%

Chromium mg/kg 20.5 21.4 33.3 21.4 mg/kg 95% Student's-t UCL Normal; σ < 0.5; All n

Cobalt mg/kg 8.50 8.76 12.2 8.76 mg/kg 95% Student's-t UCL Normal; σ < 0.5; All n

Iron mg/kg 20600 21700 55600 21700 mg/kg 95% Approximate Gamma UCL Approx. Gamma; k ≥ 0.5; All n

Manganese mg/kg 633 678 1780 678 mg/kg 95% Approximate Gamma UCL Approx. Gamma; k ≥ 0.5; All n

Vanadium mg/kg 30.0 31.6 45.7 31.6 mg/kg 95% Student's-t UCL Normal; σ < 0.5; All n

Dieldrin ug/kg 84.1 138 620 J 138 ug/kg 95% KM (Chebyshev) UCL Gamma; k ≤ 1; All n; ND < 30%

Benz(a)anthracene ug/kg 1456 5600 44500 5600 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Benzo(a)pyrene ug/kg 1109 4210 34000 4210 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Benzo(b)fluoranthene ug/kg 1142 4640 37500 4640 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Benzo(k)fluoranthene ug/kg 825 3022 24500 3022 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Chrysene ug/kg 1133 4690 36500 4690 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Dibenz(a,h)anthracene ug/kg 146 270 2805 270 ug/kg 95% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40-50; ND≥50%

Indeno(1,2,3-cd)pyrene ug/kg 636 1900 13800 1900 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Naphthalene ug/kg 2121 557 8375 557 ug/kg 95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%, max>20xDL

Phenanthrene ug/kg 3661 17900 151000 17900 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%



TABLE 3.07
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

WITH METALS ELIMINATED THAT ARE WITHIN THE RANGE OF BACKGROUND
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Surface Soil

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Landfill Area Surface Soil Total 2,3,7,8-TCDD Equiv. ug/kg 0.00855 N/A 0.0126 0.0126 ug/kg Maximum n<5,use Max

Aluminum mg/kg 15700 16400 24250 16400 mg/kg 95% Approximate Gamma UCL Approx. Gamma; k ≥ 0.5; All n

Antimony mg/kg 1.38 1.33 10.4 1.33 mg/kg 95% KM (% Bootstrap) UCL Non-disc dist; 0.5≤σ≤1.0; All n; ND≥40%

Cadmium mg/kg 3.38 2.81 18.4 2.81 mg/kg 95% KM (% Bootstrap) UCL Non-disc dist; 0.5≤σ≤1.0; All n; ND≥40%

Chromium mg/kg 20.5 21.4 33.3 21.4 mg/kg 95% Student's-t UCL Normal; σ < 0.5; All n

Cobalt mg/kg 8.50 8.76 12.2 8.76 mg/kg 95% Student's-t UCL Normal; σ < 0.5; All n

Iron mg/kg 20600 21700 55600 21700 mg/kg 95% Approximate Gamma UCL Approx. Gamma; k ≥ 0.5; All n

Vanadium mg/kg 30.0 31.6 45.7 31.6 mg/kg 95% Student's-t UCL Normal; σ < 0.5; All n

Dieldrin ug/kg 84.1 138 620 J 138 ug/kg 95% KM (Chebyshev) UCL Gamma; k ≤ 1; All n; ND < 30%

Benz(a)anthracene ug/kg 1456 5600 44500 5600 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Benzo(a)pyrene ug/kg 1109 4210 34000 4210 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Benzo(b)fluoranthene ug/kg 1142 4640 37500 4640 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Benzo(k)fluoranthene ug/kg 825 3022 24500 3022 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Chrysene ug/kg 1133 4690 36500 4690 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Dibenz(a,h)anthracene ug/kg 146 270 2805 270 ug/kg 95% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40-50; ND≥50%

Indeno(1,2,3-cd)pyrene ug/kg 636 1900 13800 1900 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%

Naphthalene ug/kg 2121 557 8375 557 ug/kg 95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%, max>20xDL

Phenanthrene ug/kg 3661 17900 151000 17900 ug/kg 97.5% KM (Chebyshev) UCL Non-disc dist; 1.5<σ≤2.0; n≥40; ND<50%



TABLE 3.08
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Soil
Exposure Medium:  Soil

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Landfill Area Soil Total 2,3,7,8-TCDD Equiv. ug/kg 0.141 NA 0.243 0.243 ug/kg Maximum N<5; use Maximum

Aluminum mg/kg 18566 19800 74700 19800 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Antimony mg/kg 21.3 25.0 251 25.0 mg/kg 95% KM (Chebyshev) UCL Non-disc Dist; 1.5<σ≤2; n≥40-50; ND≥50%

Arsenic mg/kg 5.52 6.21 32.4 6.21 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Cadmium mg/kg 29.3 47.1 300 47.1 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Chromium mg/kg 32.3 39.4 348 J 39.4 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5≤σ≤1; n>50-70; ND<20%

Cobalt mg/kg 10.7 12.3 82.8 12.3 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Copper mg/kg 311.0 967.0 9230 967.0 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥50

Iron mg/kg 28980 33600 193000 33600 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Lead mg/kg 322 800 4640 322 mg/kg Mean-N IEUBK Uses AVG

Manganese mg/kg 946 1320 20000 1320 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Mercury mg/kg 0.682 1.15 7.1 1.15 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Nickel mg/kg 28.6 37.4 296 K 37.4 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Silver mg/kg 18.4 16.0 233 16.0 mg/kg    95% KM (Chebyshev) UCL Lognormal Dist; 1.5<σ≤2; n>40-50; ND≥50%

Vanadium mg/kg 34.7 44.5 559 44.5 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Zinc mg/kg 522 1380 10135 1380 mg/kg 97.5% Chebyshev (Mean, Sd) UCL Non-disc Dist; 1.0 < σ ≤ 2.0; n≥50

4,4'-DDD ug/kg 2410 4630 72000 4630 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

4,4'-DDE ug/kg 311 603 8700 603 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

4,4'-DDT ug/kg 7340 17300 270000 17300 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Aroclor-1248 ug/kg 326 N/A 560 560 ug/kg Maximum Number detects=2; Max ≤ 2x top 5% DLs

Aroclor-1254 ug/kg 728 134 4000 134 ug/kg    95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Aroclor-1260 ug/kg 173 45.1 600 45.1 ug/kg    95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Dieldrin ug/kg 196 701 10000 701 ug/kg 97.5% KM (Chebyshev) UCL Lognormal; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Heptachlor Epoxide ug/kg 21.6 12.8 390 J 12.8 ug/kg 95% KM (BCA) UCL Non-disc Dist; 1.0 < σ ≤ 1.5; All n; ND≥50%

Benz(a)anthracene ug/kg 1575 3920 44500 3920 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Benzo(a)pyrene ug/kg 1170 2890 34000 2890 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Benzo(b)fluoranthene ug/kg 1265 3210 37500 3210 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Benzo(k)fluoranthene ug/kg 958 2140 24500 2140 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Chrysene ug/kg 1372 3580 36500 3580 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Dibenz(a,h)anthracene ug/kg 172 280 2810 280 ug/kg 97.5% KM (Chebyshev) UCL Lognormal; σ > 2-3; n≥50-60; ND>0%

Indeno(1,2,3-cd)pyrene ug/kg 647 1300 13800 1300 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Naphthalene ug/kg 2224 776 14000 776 ug/kg 95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Phenanthrene ug/kg 3899 12500 151000 12500 ug/kg  97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Ethylbenzene ug/kg 2782 655 7000 655 ug/kg 95% KM (t) UCL Number of detects=3; Detects exceed all DLs



TABLE 3.09
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 LANDFILL AREA SOIL

WITH METALS ELIMINATED THAT ARE WITHIN THE RANGE OF BACKGROUND
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Soil
Exposure Medium:  Soil

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Landfill Area Soil Total 2,3,7,8-TCDD Equiv. ug/kg 0.141 NA 0.243 0.243 ug/kg Maximum N<5; use Maximum

Aluminum mg/kg 18566 19800 74700 19800 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Antimony mg/kg 21.3 25.0 251 25.0 mg/kg 95% KM (Chebyshev) UCL Non-disc Dist; 1.5<σ≤2; n≥40-50; ND≥50%

Cadmium mg/kg 29.3 47.1 300 47.1 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Chromium mg/kg 32.3 39.4 348 J 39.4 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5≤σ≤1; n>50-70; ND<20%

Cobalt mg/kg 10.7 12.3 82.8 12.3 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Copper mg/kg 311.0 967.0 9230 967.0 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥50

Iron mg/kg 28980 33600 193000 33600 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Lead mg/kg 322 800 4640 322 mg/kg Mean-N IEUBK Uses AVG

Manganese mg/kg 946 1320 20000 1320 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Mercury mg/kg 0.682 1.15 7.1 1.15 mg/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Nickel mg/kg 28.6 37.4 296 K 37.4 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Silver mg/kg 18.4 16.0 233 16.0 mg/kg    95% KM (Chebyshev) UCL Lognormal Dist; 1.5<σ≤2; n>40-50; ND≥50%

Vanadium mg/kg 34.7 44.5 559 44.5 mg/kg 95% KM (BCA) UCL Non-disc Dist; σ ≤ 0.5; All n

Zinc mg/kg 522 1380 10135 1380 mg/kg 97.5% Chebyshev (Mean, Sd) UCL Non-disc Dist; 1.0 < σ ≤ 2.0; n≥50

4,4'-DDD ug/kg 2410 4630 72000 4630 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

4,4'-DDE ug/kg 311 603 8700 603 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

4,4'-DDT ug/kg 7340 17300 270000 17300 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Aroclor-1248 ug/kg 326 N/A 560 560 ug/kg Maximum Number detects=2; Max ≤ 2x top 5% DLs

Aroclor-1254 ug/kg 728 134 4000 134 ug/kg    95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Aroclor-1260 ug/kg 173 45.1 600 45.1 ug/kg    95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Dieldrin ug/kg 196 701 10000 701 ug/kg 97.5% KM (Chebyshev) UCL Lognormal; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Heptachlor Epoxide ug/kg 21.6 12.8 390 J 12.8 ug/kg 95% KM (BCA) UCL Non-disc Dist; 1.0 < σ ≤ 1.5; All n; ND≥50%

Benz(a)anthracene ug/kg 1575 3920 44500 3920 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Benzo(a)pyrene ug/kg 1170 2890 34000 2890 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Benzo(b)fluoranthene ug/kg 1265 3210 37500 3210 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Benzo(k)fluoranthene ug/kg 958 2140 24500 2140 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Chrysene ug/kg 1372 3580 36500 3580 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Dibenz(a,h)anthracene ug/kg 172 280 2810 280 ug/kg 97.5% KM (Chebyshev) UCL Lognormal; σ > 2-3; n≥50-60; ND>0%

Indeno(1,2,3-cd)pyrene ug/kg 647 1300 13800 1300 ug/kg 97.5% KM (Chebyshev) UCL Non-disc Dist; 1.5 < σ ≤ 2.0; n≥40; ND<50%

Naphthalene ug/kg 2224 776 14000 776 ug/kg 95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Phenanthrene ug/kg 3899 12500 151000 12500 ug/kg  97.5% KM (Chebyshev) UCL Non-disc Dist; 2.0<σ≤3.0; n≥50-60; ND≥0%

Ethylbenzene ug/kg 2782 655 7000 655 ug/kg 95% KM (t) UCL Number of detects=3; Detects exceed all DLs



TABLE 3.10
EXPOSURE POINT CONCENTRATION SUMMARY - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Air

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Hangar Area Surface Soil   

Emissions to Ambient Air   

No EPCs were calculcated because no COPCs were selected for the soil to air pathway for exposure to Hangar Area Surface Soil.



TABLE 3.11
EXPOSURE POINT CONCENTRATION SUMMARY - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 HANGAR AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Soil
Exposure Medium:  Air

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Hangar Area Soil   

Emissions to Ambient Air   

No EPCs were calculcated because no COPCs were selected for the soil to air pathway for exposure to Hangar Area Soil.



TABLE 3.12
EXPOSURE POINT CONCENTRATION SUMMARY - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Medium:  Soil
Exposure Medium:  Air

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Landfill Area Surface Soil Chromium mg/kg 20.5 21.4 33.3 21.4 mg/kg 95% Student's-t UCL Normal; σ < 0.5; All n

Emissions to Ambient Air Naphthalene ug/kg 2120.8625 557 8375 557 ug/kg 95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%, max>20xDL



TABLE 3.13
EXPOSURE POINT CONCENTRATION SUMMARY - SOIL TO AIR PATHWAY EXPOSURE TO SITE 3 LANDFILL AREA SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Medium:  Soil
Exposure Medium:  Air

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Landfill Area Soil Chromium mg/kg 32.3 39.4 348 J 39.4 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5≤σ≤1; n>50-70; ND<20%

Emissions to Ambient Air Manganese mg/kg 946.0 1320.0 20000 1320 mg/kg 95% KM (BCA) UCL Non-disc Dist; 0.5 < σ ≤ 1.0; All n

Naphthalene ug/kg 2224 776 14000 776 ug/kg 95% KM (t) UCL Gamma; k ≤ 1; All n; ND≥50%

Ethylbenzene ug/kg 2782 655 7000 655 ug/kg 95% KM (t) UCL Number of detects=3; Detects exceed all DLs



TABLE 3 (RAGS D 3.14)
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Medium:  Surface Water
Exposure Medium:  Surface Water

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Surface Water Contact Chromium ug/L 1.3 1.167 1.3 1.17 ug/L 95% KM (t) Normal Dist.;  σ ≤ 0.5; ND > 0%

Benzo(a)pyrene ug/L 0.0638 0.0993 0.047 J 0.047 ug/L Maximum Number of detects=3; Max = 95% KM % Bootstrap UCL



TABLE 3 (RAGS D 3.15)
EXPOSURE POINT CONCENTRATION SUMMARY - EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Medium:  Sediment
Exposure Medium:  Sediment

Exposure Chemical of Units Arithmetic 95%  UCL Maximum

Point Potential Concern  Mean (Distribution) Concentration Exposure Point Concentration

  (Qualifier) Value Units Statistic Rationale

Site 3 Sediment Arsenic mg/kg 6.4 N/A 11.1 11.1 mg/kg Maximum n<5,use Max

Chromium mg/kg 16.3 26.1 34.8 26.1 mg/kg 95% Approximate Gamma UCL Approx. Gamma; k ≥ 0.5; All n

Benzo(a)pyrene ug/kg 543 976 1400 J 976 ug/kg 95% Student's-t UCL Normal; All n

Benzo(b)fluoranthene ug/kg 918 3070 2500 3070 ug/kg 95% Approximate Gamma UCL Approx. Gamma; k ≥ 0.5; All n

Dibenz(a,h)anthracene ug/kg 166 306 380 J 306 ug/kg 95% Student's-t UCL Normal; All n
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TABLE 4.01.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RESIDENT CONTACT WITH SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Child Site 3 CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-W Ingestion Rate of Groundwater 1.29 L/day USEPA, 1997 CW x CF x IR-W x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT

ED Exposure Duration 6 years USEPA, 2004

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Resident Child Site 3 CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 6,600 cm2 USEPA, 2004 CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day USEPA, 2004 Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 1 hours/event USEPA, 2004 FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 350 events/year USEPA, 2004 FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 6 years USEPA, 2004 See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.



TABLE 4.02.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Adult Site 3 CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-W Ingestion Rate of Groundwater 2 L/day USEPA, 1997 CW x CF x IR-W x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT

ED Exposure Duration 24 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Resident Adult Site 3 CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 18,000 cm2 USEPA, 2004 CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day USEPA, 2004 Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 0.5 hours/event USEPA, 2006 FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 350 events/year USEPA, 2004 FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 24 years USEPA, 2004 See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2006:  Recommended by Region 3 EPA.



TABLE 4.02a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Inhalation of Vapors During Showering EF Exposure Frequency 350 days/year USEPA, 2004 EC (mg/m3) = (EC-event x ET x EF x ED) / (AT)

ED Exposure Duration 24 years USEPA, 2004 (Exposure Concentration equivalent to continuous exposure over averaging period)

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009 where:

AT-N Averaging Time (Non-Cancer) 210240 hours USEPA, 2009 AT-C = 24 hrs/day x 365 days/yr x 70 years & AT-N = 24 hrs/day x 365 days/yr x ED yrs

ET Exposure Time derived hours/day USEPA, 2009 ET (hours/day) = (Dt min/shower / (60 min/hr)) x (1 shower / day)

EC-event Exposure Concentration equivalent to steady exposure during 1 shower Derived mg/m3 USEPA, 2009 EC-event (mg/m3) = (S x Q) / (Ra x CF1 x Dt)

CF1 Conversion Factor 1000 ug/mg (Exposure Concentration equivalent to steady exposure during one shower event)

Q Function of Air Exchange Rate & Time in Shower & Shower Room 15.68 min Calculated

Ds Duration of Shower 30 min USEPA, 2006 where:  Q = Ds + [(exp(-Ra x Dt))/Ra] - [(exp(Ra x (Ds - Dt)))/Ra]

Dt Total Time in Shower Room (considered the Micro-Event Time - ET) 60 min USEPA, 2006

Ra Rate of Air Exchange 0.01667 1/min Fos&Chr, 1987

S Indoor VOC Generation Rate Chemical Specific ug/m3/min Fos&Chr, 1987 where:  S = CWD x FR/SV

FR Shower Flow Rate 10 l/min USEPA, 2006

SV Shower Room Air Volume 12 m3 USEPA, 2006

CWD Chemical Concentration Leaving Water Droplet after time ts Chemical Specific ug/l Fos&Chr, 1987 where:  CWD = CW x {1-exp[-KaL x ts x (6/d) x CF2 x CF3]}

CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002a

CF2 Conversion Factor 1/3600 hr/sec

CF3 Conversion Factor 10 mm/cm

ts Shower Droplet Time 0.5 sec USEPA, 2006

d Shower Droplet Diameter 1 mm Fos&Chr, 1987

KaL Adjusted overall mass transfer coefficient Chemical Specific cm/hr Fos&Chr, 1987 where:  KaL = KL/SQRT[(T1 x us)/(Ts x u1)]

T1 Calibration Water Temperature of KL 293 K Fos&Chr, 1987

Ts Shower Water Temperature 318 K Fos&Chr, 1987

u1 Water Viscosity at T1 1.002 centipose Fos&Chr, 1987

us Water Viscosity at Ts 0.596 centipose Fos&Chr, 1987

Page 1 of 2



TABLE 4.02a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Inhalation of Vapors During Showering KL Mass Transfer Coefficient Chemical Specific cm/hr Fos&Chr, 1987 where:  KL = 1/[(1/KL) + ((R x T)/(H x kg))]

R Ideal Gas law Constant 8.21E-05 atm m3/mole/K Fos&Chr, 1987

T Absolute Temperature 293 K Fos&Chr, 1987

H Henry's law Constant Chemical Specific atm m3/mole USEPA, 2002b

kg Gas-film Mass Transfer Coefficient Chemical Specific cm/hr Fos&Chr, 1987 where:  kg = kH x SQRT[MWH/MW]

kl Liquid-film Mass Transfer Coefficient Chemical Specific cm/hr Fos&Chr, 1987 where:  kl = kC x SQRT[MWC/MW]

kH Gas-film Mass Transfer Coefficient for Water 3000 cm/hr Fos&Chr, 1987

kC Liquid-film Mass Transfer Coefficient for Carbon Dioxide 20 cm/hr Fos&Chr, 1987

MWH Molecular Weight of Water 18 g/mole Fos&Chr, 1987

MWC Molecular Weight of Carbon Dioxide 44 g/mole Fos&Chr, 1987

MW Molecular Weight of COPC Chemical Specific g/mole Fos&Chr, 1987

Sources

USEPA, 2001.  Fact Sheet.  Correcting the Henry's Law Constant for Soil Temperature, from website: http://www.USEPA.gov/superfund/programs/risk/airmodel/factsheet.pdf

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2006: Recommended by Region 3 EPA.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

Foster, S. A. and P.C. Chrostowski.  1987. Inhalation Exposures to Volatile Organic Contaminants in the Shower.  Presented at the 80th Annual Meeting of the Air Pollution Control Association.  New York, NY.  June.

Default Henry's Law Constants (HLCs) at 25 degrees C obtained from EPA, 1996.  See appendix for conversion of HLCs to showering temperature using EPA, 2001.
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TABLE 4.03.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Groundwater

Exposure Medium:  Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Construction Worker Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 2,077 cm2 USEPA, 1997, see (c) CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day (a) Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 2 hours/event (a) FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 130 events/year (b) FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 1 year (b) See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Contact with groundwater for 2 hours out of 8 hour workday.

(b).  Professional Judgment.  6 months exposure is 26 weeks per year, 5 days per week, for one year exposure duration.

(c).  Professional Judgment.  Assumes shallow standing water in excavation area allowing contact with hands (904 cm2) and forearms (1173 cm2).



TABLE 4.03a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Groundwater

Exposure Medium:  Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Construction Worker Adult Inhalation of Ambient Air VOCs from Groundwater CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 EC (mg/m3) = (CW x VF x CF1) x ET x EF x ED / AT
VF Volatilization Factor from Groundwater Chemical-Specific l/m3 ASTM, 1995 (Exposure Concentration equivalent to continuous exposure over averaging period)
ET Exposure Time 2 hours/day (a) Where VF = function of soil properties, Henrys Law &Diffusion Coef.

EF Exposure Frequency 130 days/year (b) Model Equations From ASTM E 1739 -95, 1995

ED Exposure Duration 1 year (b)

CF1 Conversion Factor 1 0.001 mg/ug --

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 8760 hours USEPA, 2009

Sources:

American Society for Testing and Materials (ASTM).  1995.  Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites.  ASTM Designation E 1739 – 95.  West Comshohocken, PA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  Inhalation of ambient air VOCs in excavation area containing standing groundwater for 2 hours each workday.

(b).  Professional Judgment.  6 months exposure is 26 weeks per year, 5 days per week, for one year exposure duration.



TABLE 4.04.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RESIDENT CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Child Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 200 mg/day USEPA, 1997

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 6 years USEPA, 2004

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Resident Child Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 6 years USEPA, 2004

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.



TABLE 4.04a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RESIDENT CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Child Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 12 hours/day (a)

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 6 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 52560 hours USEPA, 2009

Inhalation Resident Child Inhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 12 hours/day (a)

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 6 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 52560 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  12 Hours per day of outdoor exposure based on entire day spent at residence.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.05.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b, 2006

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 24 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Resident Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --
SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 24 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA Region 3, 2006: Background Information for Risk-Based Concentration Table.

(a).  Professional Judgment.  Fraction ingested is 100% from source.



TABLE 4.05a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 12 hours/day (a)

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 24 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 210240 hours USEPA, 2009

Inhalation Resident Adult Inhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 12 hours/day (a)

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 24 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 210240 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  12 Hours per day of outdoor exposure based on entire day spent at residence.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.06.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Industrial Worker Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b, 2006

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IR-S x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 250 days/year USEPA, 2004

ED Exposure Duration 25 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989

Dermal Industrial Worker Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 250 days/year USEPA, 2004

ED Exposure Duration 25 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 9125 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA Region 3, 2006:Risk-Based Concentration Table, April.

(a).  Professional Judgment.  Fraction ingested is 100% from source.



TABLE 4.06a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Industrial Worker Adult Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 8 hours/day (a)

EF Exposure Frequency 250 days/year USEPA, 2004

ED Exposure Duration 25 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 219000 hours USEPA, 2009

Inhalation Industrial Worker Adult nhalation of Ambient air VOCs from Site 3 Soil CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 8 hours/day (a)

EF Exposure Frequency 250 days/year USEPA, 2004

ED Exposure Duration 25 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 219000 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  Assumes full time outdoor worker.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.07.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Construction Worker Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Intake (mg/kg/day) =

IR-S Ingestion Rate 330 mg/day USEPA, 2002b

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IR-S x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 130 days/year (b)

ED Exposure Duration 1 years (b)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Worker Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 130 days/year (b)

ED Exposure Duration 1 years (b)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  6 months exposure is 26 weeks per year, 5 days per week, for one year exposure duration.



TABLE 4.07a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Construction Worker Adult Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 8 hours/day (a)

EF Exposure Frequency 130 days/year (b)

ED Exposure Duration 1 years (b)

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 8760 hours USEPA, 2009

Inhalation Construction Worker Adult nhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 8 hours/day (a)

EF Exposure Frequency 130 days/year (b)

ED Exposure Duration 1 years (b)

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 8760 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  6 months exposure is 26 weeks per year, 5 days per week, for one year exposure duration.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.08.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Child Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 200 mg/day USEPA, 1997

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 104 days/year (b)

ED Exposure Duration 6 years USEPA, 2004

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Recreational Person Child Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 104 days/year (b)

ED Exposure Duration 6 years USEPA, 2004

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  Assumes 3 days per week from May through October, one day per week for November through April.



TABLE 4.08a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational Person Child Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 3 hours/day (a)

EF Exposure Frequency 104 days/year (c)
ED Exposure Duration 6 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 52560 hours USEPA, 2009

Inhalation Recreational Person Child Inhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 3 hours/day (a)

EF Exposure Frequency 104 days/year (b)
ED Exposure Duration 6 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 52560 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  3 Hours per day of outdoor exposure based on activities at neighborhood ball park or playground.

(b).  Professional Judgment.  Assumes 3 days per week from May through October, one day per week for November through April.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.09.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 2002b, 2006

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 104 days/year (b)

ED Exposure Duration 24 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Recreational Person Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.07 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 104 days/year (b)

ED Exposure Duration 24 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA Region 3, 2006: Background Information for Risk-Based Concentration Table.

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  Assumes 3 days per week from May through October, one day per week for November through April.



TABLE 4.09a.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SOIL*

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational Person Adult Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 3 hours/day (a)

EF Exposure Frequency 104 days/year (b)
ED Exposure Duration 24 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 210240 hours USEPA, 2009

Inhalation Recreational Person Adult nhalation of Ambient air VOCs from Site 3 Soil CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 3 hours/day (a)

EF Exposure Frequency 104 days/year (b)
ED Exposure Duration 24 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 210240 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  3 Hours per day of outdoor exposure based on activities at neighborhood baseball field or park.

(b).  Professional Judgment.  Assumes 3 days per week from May through October, one day per week for November through April.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.10.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Surface Water

Exposure Medium:  Surface Water

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Construction Worker Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

IR-W Ingestion Rate of Surface Water liters/day 0.005 (a)

CF Conversion factor 0.001 ug/mg - - CW x CF x IR-W x EF x ED

EF Exposure Frequency 130 events/year (b) BW x AT

ED Exposure Duration 1 year (b)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Worker Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 2,077 cm2 USEPA, 1997, see (c) CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day (a) Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 2 hours/event (a) FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 130 events/year (b) FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 1 year (b) See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.

(b).  Professional Judgment.  6 months exposure is 26 weeks per year, 5 days per week, for one year exposure duration.

(c).  Professional Judgment.  Assumes shallow creek with less than 12 inches of water allowing contact with hands (904 cm2) and forearms (1173 cm2).



TABLE 4.11.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:    Surface Water

Exposure Medium:  Surface Water

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Child Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

IR-W Ingestion Rate of Surface Water liters/day 0.005 (a)

CF Conversion factor 0.001 ug/mg - - CW x CF x IR-W x EF x ED

EF Exposure Frequency 52 events/year (b) BW x AT

ED Exposure Duration 6 years USEPA, 2004

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Recreational Person Child Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 2,222 cm2 USEPA, 1997, see (c) CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day (a) Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 2 hours/event (a) FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 52 days/year (b) FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 6 years USEPA, 2004 See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.

(b).  Professional Judgment.  Assumes 2 days per week from May through October.

(c).  Professional Judgment.  Assumes shallow creek with less than 12 inches of water allowing contact with hands (430 cm2), forearms (472 cm2), lower legs (779 cm2), and feet (541 cm2).



TABLE 4.12.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:    Surface Water

Exposure Medium:  Surface Water

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

IR-W Ingestion Rate of Surface Water liters/day 0.005 (a)

CF Conversion factor 0.001 ug/mg - - CW x CF x IR-W x EF x ED

EF Exposure Frequency 52 events/year (b) BW x AT

ED Exposure Duration 24 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Recreational Person Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 2,077 cm2 USEPA, 1997, see (c) CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day (a) Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 2 hours/event (a) FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 52 days/year (b) FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 24 years USEPA, 2004 See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.

(b).  Professional Judgment.  Assumes 2 days per week from May through October.

(c).  Professional Judgment.  Assumes shallow creek with less than 12 inches of water allowing contact with hands (904 cm2) and forearms (1173 cm2).



TABLE 4.13.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Sediment

Exposure Medium:  Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Construction Worker Adult Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a   Intake (mg/kg/day) =

IR-S Ingestion Rate 330 mg/day USEPA, 2002b

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IR-S x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 130 days/year (b)

ED Exposure Duration 1 years (b)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Worker Adult Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002a   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 130 days/year (b)

ED Exposure Duration 1 years (b)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  6 months exposure is 26 weeks per year, 5 days per week, for one year exposure duration.



Table 4.14.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:    Sediment

Exposure Medium:  Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Child Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day (a)

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (b) BW x AT

EF Exposure Frequency 52 days/year (c)

ED Exposure Duration 6 years USEPA, 2004

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Dermal Recreational Person Child Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --
SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 52 days/year (c)

ED Exposure Duration 6 years USEPA, 2004

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,190 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Assume sediment incidental ingestion is one-half value for soil incidental ingestion due to anticipated shorter exposure time per day.

(b).  Professional Judgment.  Fraction ingested is 100% from source.

(c).  Professional Judgment.  Assumes 2 days per week from May through October.



TABLE 4.15.RME

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:    Sediment

Exposure Medium:  Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Adult Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day (a)

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CSs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (b) BW x AT

EF Exposure Frequency 52 days/year (c)

ED Exposure Duration 24 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Dermal Recreational Person Adult Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --
SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 52 days/year (c)

ED Exposure Duration 24 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8,760 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Assume sediment incidental ingestion is one-half value for soil incidental ingestion due to anticipated shorter exposure time per day.

(b).  Professional Judgment.  Fraction ingested is 100% from source.

(c).  Professional Judgment.  Assumes 2 days per week from May through October.



TABLE 4.01.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RESIDENT CONTACT WITH SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Child Site 3 CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-W Ingestion Rate of Groundwater 0.74 L/day USEPA, 1997 CW x CF x IR-W x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT

ED Exposure Duration 2 years USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Resident Child Site 3 CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 6,600 cm2 USEPA, 2004 CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day USEPA, 2004 Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 0.33 hours/event USEPA, 2004 FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 350 events/year USEPA, 2004 FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 2 years USEPA, 1993 See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.



TABLE 4.02.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Adult Site 3 CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

CF Conversion Factor 0.001 mg/ug --

IR-W Ingestion Rate of Groundwater 1.4 L/day USEPA, 1997 CW x CF x IR-W x EF x ED

EF Exposure Frequency 350 days/year USEPA, 2004 BW x AT

ED Exposure Duration 7 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Resident Adult Site 3 CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 18,000 cm2 USEPA, 2004 CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day USEPA, 2004 Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 0.167 hours/event USEPA, 1997 FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 350 events/year USEPA, 2004 FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 7 years USEPA, 1997 See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.



TABLE 4.02a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Inhalation of Vapors During Showering EF Exposure Frequency 350 days/year USEPA, 2004 EC (mg/m3) = (EC-event x ET x EF x ED) / (AT)

ED Exposure Duration 7 years USEPA, 1997 (Exposure Concentration equivalent to continuous exposure over averaging period)

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009 where:

AT-N Averaging Time (Non-Cancer) 61320 hours USEPA, 2009 AT-C = 24 hrs/day x 365 days/yr x 70 years & AT-N = 24 hrs/day x 365 days/yr x ED yrs

ET Exposure Time derived hours/day USEPA, 2009 ET (hours/day) = (Dt min/shower / (60 min/hr)) x (1 shower / day)

EC-event Exposure Concentration equivalent to steady exposure during 1 shower Derived mg/m3 USEPA, 2009 EC-event (mg/m3) = (S x Q) / (Ra x CF1 x Dt)

CF1 Conversion Factor 1000 ug/mg (Exposure Concentration equivalent to steady exposure during one shower event)

Q Function of Air Exchange Rate & Time in Shower & Shower Room 2.7897 min Fos&Chr, 1987

Ds Duration of Shower 10 min USEPA, 1997 where:  Q = Ds + [(exp(-Ra x Dt))/Ra] - [(exp(Ra x (Ds - Dt)))/Ra]

Dt Total Time in Shower Room 20 min USEPA, 1997

Ra Rate of Air Exchange 0.01667 1/min Fos&Chr, 1987

S Indoor VOC Generation Rate Chemical Specific ug/m3/min Fos&Chr, 1987 where:  S = CWD x FR/SV

FR Shower Flow Rate 10 l/min Prof. Judgment

SV Shower Room Air Volume 12 m3 USEPA, 1997

CWD Chemical Concentration Leaving Water Droplet after time ts Chemical Specific ug/l Fos&Chr, 1987 where:  CWD = CW x {1-exp[-KaL x ts x (6/d) x CF2 x CF3]}

CW Chemical Concentration in Groundwater Max or 95% UCL ug/l USEPA, 2002a

CF2 Conversion Factor 1/3600 hr/sec

CF3 Conversion Factor 10 mm/cm

ts Shower Droplet Time 0.5 sec Fos&Chr, 1987

d Shower Droplet Diameter 1 mm Fos&Chr, 1987

KaL Adjusted overall mass transfer coefficient Chemical Specific cm/hr Fos&Chr, 1987 where:  KaL = KL/SQRT[(T1 x us)/(Ts x u1)]

T1 Calibration Water Temperature of KL 293 K Fos&Chr, 1987

Ts Shower Water Temperature 318 K Fos&Chr, 1987

u1 Water Viscosity at T1 1.002 centipose Fos&Chr, 1987

us Water Viscosity at Ts 0.596 centipose Fos&Chr, 1987



TABLE 4.02a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Inhalation of Vapors During Showering KL Mass Transfer Coefficient Chemical Specific cm/hr Fos&Chr, 1987 where:  KL = 1/[(1/Kl) + ((R x T)/(H x kg))]

R Ideal Gas law Constant 8.21E-05 atm m3/mole/K Fos&Chr, 1987

T Absolute Temperature 293 K Fos&Chr, 1987

H Henry's law Constant Chemical Specific atm m3/mole USEPA, 2002b

kg Gas-film Mass Transfer Coefficient Chemical Specific cm/hr Fos&Chr, 1987 where:  kg = kH x SQRT[MWH/MW]

kl Liquid-film Mass Transfer Coefficient Chemical Specific cm/hr Fos&Chr, 1987 where:  kl = kC x SQRT[MWC/MW]

kH Gas-film Mass Transfer Coefficient for Water 3000 cm/hr Fos&Chr, 1987

kC Liquid-film Mass Transfer Coefficient for Carbon Dioxide 20 cm/hr Fos&Chr, 1987

MWH Molecular Weight of Water 18 g/mole Fos&Chr, 1987

MWC Molecular Weight of Carbon Dioxide 44 g/mole Fos&Chr, 1987

MW Molecular Weight of COPC Chemical Specific g/mole Fos&Chr, 1987

Sources

(a).  Professional Judgment.  Inhalation rate (IR) during showering corresponds to light acitivity (1.0 m3/hr) based on IR estimates for activity categories presented in EPA, 1997.

USEPA, 2001.  Fact Sheet.  Correcting the Henry's Law Constant for Soil Temperature, from website: http://www.USEPA.gov/superfund/programs/risk/airmodel/factsheet.pdf

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

Foster, S. A. and P.C. Chrostowski.  1987. Inhalation Exposures to Volatile Organic Contaminants in the Shower.  Presented at the 80th Annual Meeting of the Air Pollution Control Association.  New York, NY.  June.

Default Henry's Law Constants (HLCs) at 25 degrees C obtained from EPA, 1996.  See appendix for conversion of HLCs to showering temperature using EPA, 2001.



TABLE 4.03.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Groundwater

Exposure Medium:  Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Dermal Construction Worker Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 2,077 cm2 USEPA, 1997, see (c) CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day (a) Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 2 hours/event (a) FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 43 events/year (b) FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 1 year (b) See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Contact with groundwater for 2 hours out of 8 hour workday.

(b).  Professional Judgment.  2 months exposure is 5 days per week, for one year exposure duration.

(c).  Professional Judgment.  Assumes shallow standing water in excavation area allowing contact with hands (904 cm2) and forearms (1173 cm2).



TABLE 4.03a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Groundwater

Exposure Medium:  Groundwater

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Construction Worker Adult Inhalation of Ambient Air VOCs from Groundwater CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 EC (mg/m3) = (CW x VF x CF1) x ET x EF x ED / AT
VF Volatilization Factor from Groundwater Chemical-Specific l/m3 ASTM, 1995 (Exposure Concentration equivalent to continuous exposure over averaging period)
ET Exposure Time 1 hours/day (a) Where VF = function of soil properties, Henrys Law &Diffusion Coef.

EF Exposure Frequency 43 days/year (b) Model Equations From ASTM E 1739 -95, 1995

ED Exposure Duration 1 year (b)

CF1 Conversion Factor 1 0.001 mg/ug --

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 8760 hours USEPA, 2009

Sources:

American Society for Testing and Materials (ASTM).  1995.  Standard Guide for Risk-Based Corrective Action Applied at Petroleum Release Sites.  ASTM Designation E 1739 – 95.  West Comshohocken, PA.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  Inhalation of ambient air VOCs in excavation area containing standing groundwater for 2 hours out of 8 hour workday.

(b).  Professional Judgment.  2 months exposure is 5 days per week, for one year exposure duration.



TABLE 4.04.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RESIDENT CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Child Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1997

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 234 days/year USEPA, 1993

ED Exposure Duration 2 years USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Resident Child Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 234 days/year USEPA, 1993

ED Exposure Duration 2 years USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.



TABLE 4.04a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RESIDENT CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Child Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 6 hours/day (a)

EF Exposure Frequency 234 days/year USEPA, 1993
ED Exposure Duration 2 years USEPA, 1993

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 17520 hours USEPA, 2009

Inhalation Resident Child Inhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 6 hours/day (a)

EF Exposure Frequency 234 days/year USEPA, 1993
ED Exposure Duration 2 years USEPA, 1993

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 17520 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  6 Hours per day of outdoor exposure based on entire day spent at residence.  One-half of RME value.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.05.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Resident Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1997

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 234 days/year USEPA, 1993

ED Exposure Duration 7 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Resident Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --
SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 234 days/year USEPA, 1993

ED Exposure Duration 7 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.



TABLE 4.05a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RESIDENT CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 6 hours/day (a)

EF Exposure Frequency 234 days/year USEPA, 1993
ED Exposure Duration 7 years USEPA, 1997

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 61320 hours USEPA, 2009

Inhalation Resident Adult Inhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 6 hours/day (a)

EF Exposure Frequency 234 days/year USEPA, 1993
ED Exposure Duration 7 years USEPA, 1997

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 61320 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  Value is one-half of RME value.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.06.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Industrial Worker Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day (b)

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IR-S x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 219 days/year USEPA, 2004

ED Exposure Duration 9 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

Dermal Industrial Worker Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.02 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 219 days/year USEPA, 2004

ED Exposure Duration 9 years USEPA, 2004

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 3285 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  Assume CTE value is one-half of RME value.



TABLE 4.06a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Industrial Worker Adult Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 8 hours/day (a)

EF Exposure Frequency 219 days/year USEPA, 2004

ED Exposure Duration 9 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 78840 hours USEPA, 2009

Inhalation Industrial Worker Adult Inhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 8 hours/day (a)

EF Exposure Frequency 219 days/year USEPA, 2004

ED Exposure Duration 9 years USEPA, 2004

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 78840 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  Assumes full time outdoor worker.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.07.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Construction Worker Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 165 mg/day (a)

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IR-S x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (b) BW x AT

EF Exposure Frequency 43 days/year (c)

ED Exposure Duration 1 years (c)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Worker Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.02 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 43 days/year (c)

ED Exposure Duration 1 years (c)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Assume CTE value is one-half of RME value.

(b).  Professional Judgment.  Fraction ingested is 100% from source.

(c).  Professional Judgment.  2 months exposure is 5 days per week, for one year exposure duration.



TABLE 4.07a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Construction Worker Adult Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 8 hours/day (a)

EF Exposure Frequency 43 days/year (b)

ED Exposure Duration 1 years (b)

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 8760 hours USEPA, 2009

Inhalation Construction Worker Adult Inhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 8 hours/day (a)

EF Exposure Frequency 43 days/year (b)

ED Exposure Duration 1 years (b)

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 8760 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  2 months exposure is 5 days per week, for one year exposure duration.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.08.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Child Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 100 mg/day USEPA, 1997

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IR-S x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 52 days/year (b)

ED Exposure Duration 2 years USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Recreational Person Child Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --

SA Skin Surface Available for Contact 2,800 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.04 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 52 days/year (b)

ED Exposure Duration 2 years USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  CTE value is one-half of RME value.



TABLE 4.08a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational Person Child Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 2 hours/day (a)

EF Exposure Frequency 52 days/year (c)
ED Exposure Duration 2 years USEPA, 1993

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 17520 hours USEPA, 2009

Inhalation Recreational Person Child Inhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 2 hours/day (a)

EF Exposure Frequency 52 days/year (b)
ED Exposure Duration 2 years USEPA, 1993

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 17520 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  2 Hours per day of outdoor exposure based on activities at neighborhood ball park or playground.

(b).  Professional Judgment.  CTE value one-half of RME value.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.09.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day USEPA, 1997

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (a) BW x AT

EF Exposure Frequency 52 days/year (b)

ED Exposure Duration 7 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Recreational Person Adult Site 3 CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --

SA Skin Surface Available for Contact 5,700 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.01 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 52 days/year (b)

ED Exposure Duration 7 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Fraction ingested is 100% from source.

(b).  Professional Judgment.  CTE value is one-half of RME value.



TABLE 4.09a.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SOIL*

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future

Medium:  Soil*

Exposure Medium:  Soil*

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Recreational Person Adult Particulate Dust Inhalation from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/PEF x CF1) x ET x EF x ED / AT

PEF Particulate Emission Factor from Soil 3.236E+09** m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 2 hours/day (a)

EF Exposure Frequency 52 days/year (b)
ED Exposure Duration 7 years USEPA, 1997

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 61320 hours USEPA, 2009

Inhalation Recreational Person Adult nhalation of Ambient air VOCs from Site 3 Soil* CS Chemical concentration in soil Max or 95% UCL mg/kg USEPA, 2002a EC (mg/m3) = (CS/VF x CF1) x ET x EF x ED / AT

VF Volatilization Factor from Soil chemical specific m3/kg USEPA, 2002b (Exposure Concentration equivalent to continuous exposure over averaging period)

CF1 Conversion Factor 1 0.001 mg/ug --

ET Exposure Time 2 hours/day (a)

EF Exposure Frequency 52 days/year (b)
ED Exposure Duration 7 years USEPA, 1997

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009

AT-N Averaging Time (Non-Cancer) 61320 hours USEPA, 2009

"Soil*" Represents surface and subsurface soils that are mixed as a result of construction or landscaping activities.

These exposure parameters are also valid for contact with Surface Soil.

Sources:

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.   (Application of guidance to PEF and VF calculation is presented in text.)

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  (Note RAGS Part F specifies inhalation averaging time should be in hours rather than days.)

(a).  Professional Judgment.  2 Hours per day of outdoor exposure based on activities at neighborhood baseball field or park.

(b).  Professional Judgment.  CTE value one-half of RME value.

**A PEF value of 3.236E+09 is used for the Ninth Street Landfill, based on a source size of 9 acres,  A PEF of 5.25E+09 is used for the hangar area, source size 0.5 acre.



TABLE 4.10.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SURFACE WATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Surface Water

Exposure Medium:  Surface Water

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Construction Worker Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

IR-W Ingestion Rate of Surface Water liters/day 0.002 (a)

CF Conversion factor 0.001 ug/mg - - CW x CF x IR-W x EF x ED

EF Exposure Frequency 43 events/year (b) BW x AT

ED Exposure Duration 1 year (b)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Worker Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 2,077 cm2 USEPA, 1997, see (c) CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day (a) Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 1 hours/event (a) FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 43 events/year (b) FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 1 year (b) See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  One event per day.  CTE ingestion rate and CTE exposure time are one-half of RME values.

(b).  Professional Judgment.  2 months exposure is 5 days per week, for one year exposure duration.

(c).  Professional Judgment.  Assumes shallow creek with less than 12 inches of water allowing contact with hands (904 cm2) and forearms (1173 cm2).



TABLE 4.11.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SURFACE WATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Surface Water

Exposure Medium:  Surface Water

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Child Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

IR-W Ingestion Rate of Surface Water liters/day 0.002 (a)

CF Conversion factor 0.001 ug/mg - - CW x CF x IR-W x EF x ED

EF Exposure Frequency 26 events/year (b) BW x AT

ED Exposure Duration 2 years USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Recreational Person Child Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 971 cm2 USEPA, 1997, see (c) CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day (a) Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 2 hours/event (a) FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 26 days/year (b) FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 2 years USEPA, 1993 See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.

(b).  Professional Judgment.  Assumes 1 days per week from May through October.

(c).  Professional Judgment.  Assumes shallow creek with less than 12 inches of water allowing contact with hands (430 cm2) and feet (541 cm2).



TABLE 4.12.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SURFACE WATER

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Surface Water

Exposure Medium:  Surface Water

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002  Chronic Daily Intake (CDI) (mg/kg/day) =

IR-W Ingestion Rate of Surface Water liters/day 0.002 (a)

CF Conversion factor 0.001 ug/mg - - CW x CF x IR-W x EF x ED

EF Exposure Frequency 26 events/year (b) BW x AT

ED Exposure Duration 7 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Recreational Person Adult Site 3 CW Chemical Concentration in Water Max or 95% UCL ug/L USEPA, 2002 Dermal Absorbed Dose (mg/kg-day) =
SA Skin Surface Available for Contact 2,077 cm2 USEPA, 1997, see (c) CW x SA x KP x Function(ET) x EV x EF x ED x CF1 x CF2
KP Permeability Constant (Dermal for Liquids) Chemical-Specific cm/hr USEPA, 2004 (BW x AT)
FA Fraction Absorbed (Unitless) Chemical-Specific cm/hr USEPA, 2004

EV Event Frequency 1 events/day (a) Where:  Function(ET) = ET for inorganics, or

ET Exposure Time 2 hours/event (a) FA x 2 x (6 x Tau x ET / PI)^0.5 for organics where ET < T*

EF Exposure Frequency 26 days/year (b) FA x [ET/(1+B) +  Tau x (2+6B+6B^2)/(1+B)^2] for organics, ET > T*.

ED Exposure Duration 7 years USEPA, 1997 See EPA,2004 for chemical-specific constants Tau, B, T*

CF1 Conversion Factor 1 0.001 mg/ug --

CF2 Conversion Factor 2 0.001 l/cm3 --

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.

(b).  Professional Judgment.  Assumes 1 day per week from May through October.

(c).  Professional Judgment.  Assumes shallow creek with less than 12 inches of water allowing contact with hands (904 cm2) and forearms (1173 cm2).



TABLE 4.13.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SEDIMENT

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:  Sediment

Exposure Medium:  Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Construction Worker Adult Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 165 mg/day (a)

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IR-S x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (b) BW x AT

EF Exposure Frequency 43 days/year (c)

ED Exposure Duration 1 years (c)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Dermal Construction Worker Adult Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1.0E-06 kg/mg --

SA Skin Surface Available for Contact 3300 cm2 USEPA, 2004 CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 43 days/year (c)

ED Exposure Duration 1 years (c)

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 365 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Assume CTE value is one-half of RME value.

(b).  Professional Judgment.  Fraction ingested is 100% from source.

(c).  Professional Judgment.  2 months exposure is 5 days per week, for one year exposure duration.



TABLE 4.14.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SEDIMENT

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Sediment

Exposure Medium:  Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Child Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 50 mg/day (a)

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CS x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (b) BW x AT

EF Exposure Frequency 26 days/year (c)

ED Exposure Duration 2 years USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Dermal Recreational Person Child Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --
SA Skin Surface Available for Contact 971 cm2 (d) CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.2 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 26 days/year (c)

ED Exposure Duration 2 years USEPA, 1993

BW Body Weight 15 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 730 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A. EPA/540/1-86/060.

USEPA, 1993: Superfund Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  CTE value one-half of RME value.

(b).  Professional Judgment.  Fraction ingested is 100% from source.

(c).  Professional Judgment.  Assumes 1 day per week from May through October.

(d).  Professional Judgment.  Assumes sediment contact with feet (541 cm2) and hands (430 cm2)



TABLE 4.15.CTE

VALUES USED FOR DAILY INTAKE CALCULATIONS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SEDIMENT

CENTRAL TENDENCY EXPOSURE

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium:    Sediment

Exposure Medium:  Sediment

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Ingestion Recreational Person Adult Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Intake (mg/kg/day) =

IR-S Ingestion Rate 25 mg/day (a)

CF3 Conversion Factor 3 1.0E-06 kg/mg -- CSs x IRS x CF3 x FI x EF x ED

FI Fraction Ingested 1 unitless (b) BW x AT

EF Exposure Frequency 26 days/year (c)

ED Exposure Duration 7 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Dermal Recreational Person Adult Site 3 CS Chemical concentration in sediment Max or 95% UCL mg/kg USEPA, 2002   Dermally Absorbed Dose (mg/kg/day) =

CF3 Conversion Factor 3 1E-06 kg/mg --
SA Skin Surface Available for Contact 2,077 cm2 (d) CS x CF3 x SA x SSAF x DABS x EF x ED

SSAF Soil to Skin Adherence Factor 0.20 mg/cm2/event USEPA, 2004 BW x AT

DABS Absorption Factor Chemical Specific unitless USEPA, 2004

EF Exposure Frequency 26 days/year (c)

ED Exposure Duration 7 years USEPA, 1997

BW Body Weight 70 kg USEPA, 2004

AT-C Averaging Time (Cancer) 25,550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 2,555 days USEPA, 1989

Sources:

USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

USEPA, 1997.  Exposure Factors Handbook.  Update to Exposure Factors Handbook.  EPA/600/8-89/043 - May 1989.  Office of Research and Development.  

USEPA, 2002: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

(a).  Professional Judgment.  Assume CTE value is one-half of RME value.

(b).  Professional Judgment.  Fraction ingested is 100% from source.

(c).  Professional Judgment.  Assumes 1 day per week from May through October.

(d).  Professional Judgment.  Assumes sediment contact with forearms (1173 cm2) and hands (904 cm2)
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TABLE 5.01

NON-CANCER TOXICITY DATA -- ORAL/DERMAL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal (2) Primary Combined RfD:  Target Organ(s) Dermal

of  Potential Subchronic   Efficiency for Dermal (1)   Target Uncertainty/Modifying Absorption

Concern Value Units Value Units Organ(s) Factors Source(s)  (3) Date(s) Factor for Soil (1)

Total 2,3,7,8-TCDD Equiv. Chronic 1.00E-09 mg/kg-day 1.00E+00 1.00E-09 mg/kg-day CNS (Behavioral) ATSDR 09/2008 0.03

Aluminum Chronic 1.00E+00 mg/kg-day 1.00E+00 1.00E+00 mg/kg-day CNS (Developmental) 100 PPRTV 05/2010 0.01

Antimony Chronic 4.00E-04 mg/kg-day 1.50E-01 6.00E-05 mg/kg-day Blood/Liver 1000 HEAST 1997 0.01

Arsenic Chronic 3.00E-04 mg/kg-day 1.00E+00 3.00E-04 mg/kg-day Skin/Vascular 3 IRIS 10/20/2010 0.03

Cadmium Chronic 1.00E-03 mg/kg-day 2.50E-02 2.50E-05 mg/kg-day Kidney 10 IRIS 10/20/2010 0.001

Chromium Chronic 3.00E-03 mg/kg-day 2.50E-02 7.50E-05 mg/kg-day Fetotoxicity/GI Tract/Bone 900 IRIS 10/20/2010 0.01

Cobalt 3.00E-04 mg/kg-day 1.00E+00 3.00E-04 mg/kg-day PPRTV 05/2010 0.01

Copper Chronic 4.00E-02 mg/kg-day 1.00E+00 4.00E-02 mg/kg-day GI Tract 1000 HEAST 1997 0.01

Iron Chronic 7.00E-01 mg/kg-day 1.00E+00 7.00E-01 mg/kg-day Liver/Blood/GI Tract 1 PPRTV 05/2010 0.01

Lead N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.01

Manganese Chronic 2.40E-02 mg/kg-day 4.00E-02 9.60E-04 mg/kg-day CNS 1 IRIS 10/20/2010 0.01

Mercury Chronic 1.00E-04 mg/kg-day 1.00E+00 1.00E-04 mg/kg-day CNS 10 IRIS 10/20/2010 0.01

Nickel Chronic 2.00E-02 mg/kg-day 4.00E-02 8.00E-04 mg/kg-day Decr. Org. Wt. 300 IRIS 10/20/2010 0.01

Silver Chronic 5.00E-03 mg/kg-day 4.00E-02 2.00E-04 mg/kg-day Skin 3 IRIS 10/20/2010 0.01

Vanadium Chronic 5.00E-03 mg/kg-day 2.60E-02 1.30E-04 mg/kg-day 100 IRIS 10/20/2010 0.01

Zinc Chronic 3.00E-01 mg/kg-day 1.00E+00 3.00E-01 mg/kg-day Blood 3 IRIS 10/20/2010 0.01

4,4'-DDD N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03

4,4'-DDE N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03

4,4'-DDT Chronic 5.00E-04 mg/kg-day 1.00E+00 5.00E-04 mg/kg-day Liver 100 IRIS 10/21/2010 0.03

Aroclor-1248 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.14

Aroclor-1254 Chronic 2.00E-05 mg/kg-day 1.00E+00 2.00E-05 mg/kg-day Skin/Eye 300 IRIS 10/21/2010 0.14

Aroclor-1260 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.14

Dieldrin Chronic 5.00E-05 mg/kg-day 1.00E+00 5.00E-05 mg/kg-day Liver 100 IRIS 10/21/2010 0.1

Heptachlor Epoxide Chronic 1.30E-05 mg/kg-day 1.00E+00 1.30E-05 mg/kg-day Liver 1000 IRIS 10/21/2010 0.1

Benz(a)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13

Benzo(a)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13

Benzo(b)fluoranthene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13

Benzo(k)fluoranthene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13

Bis(2-ethylhexyl) Phthalate Chronic 2.00E-02 mg/kg-day 1.00E+00 2.00E-02 mg/kg-day Liver 1000 IRIS 10/22/2010 0.1

Chrysene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13

Dibenz(a,h)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13

Indeno(1,2,3-cd)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.13

Naphthalene Chronic 2.00E-02 mg/kg-day 1.00E+00 2.00E-02 mg/kg-day Decr. Wt. Gain 3000 IRIS 10/22/2010 0.13

Phenanthrene Chronic 3.00E-02 mg/kg-day 1.00E+00 3.00E-02 mg/kg-day Kidney 3000 IRIS-surr 10/22/2010 0.13

1,1-Dichloroethane Chronic 2.00E-01 mg/kg-day 1.00E+00 2.00E-01 mg/kg-day NOEL 1000 PPRTV 05/2010 0.0005

Bromodichloromethane Chronic 2.00E-02 mg/kg-day 1.00E+00 2.00E-02 mg/kg-day Kidney 1000 IRIS 10/22/2010 0.03

Carbon Tetrachloride Chronic 4.00E-03 mg/kg-day 1.00E+00 4.00E-03 mg/kg-day Liver 1000 IRIS 10/22/2010 0.0005

Chloroform Chronic 1.00E-02 mg/kg-day 1.00E+00 1.00E-02 mg/kg-day Liver 100 IRIS 10/22/2010 0.0005

Dibromochloromethane Chronic 2.00E-02 mg/kg-day 1.00E+00 2.00E-02 mg/kg-day Liver 1000 IRIS 10/22/2010 0.03

Ethylbenzene Chronic 1.00E-01 mg/kg-day 1.00E+00 1.00E-01 mg/kg-day Liver/Kidney 1000 IRIS 10/22/2010 0.03

Tetrachloroethene Chronic 1.00E-02 mg/kg-day 1.00E+00 1.00E-02 mg/kg-day Liver 1000 IRIS 10/27/2010 0.03

Trichloroethene N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A 0.03

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for 

        Dermal Risk Assessment) Final. EPA/540/R/99/005.

2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.

3 -  IRIS - Integrated Risk Information System (EPA, 2010)

      ATSDR MRL - Agency for Toxic Substances and Disease Registry Minimal Risk Level

      HEAST - EPA Health Effects Assessment Summary Tables

      PPRTV - Provisional Peer Reviewed Toxicity Values 

IRIS - surr* - Published and peer-reviewed toxicity factors are not available for phenanthrene.  Therefore, the toxicity factor for pyrene was used because it is the most conservative among those published for mid-weight to heavier PAHs.



  

TABLE 5.02

NON-CANCER TOXICITY DATA -- INHALATION

NAS JRB WILLOW GROVE, PENNSYLVANIA

Chemical Chronic/ Inhalation RfC Extrapolated RfD (1) Primary Combined RfC:  Target Organ(s)

of  Potential Subchronic     Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s)  (2) Dates

Total 2,3,7,8-TCDD Equiv. 2.50E-10 mg/m3 N/A N/A Cal EPA 10/20/2010

Aluminum Chronic 5.00E-03 mg/m3 N/A N/A CNS 300 PPRTV 05/2010

Antimony N/A N/A N/A N/A N/A N/A N/A N/A N/A

Arsenic Chronic 1.50E-05 mg/m3 N/A N/A Developmental/Vascular/CNS Cal EPA 10/20/2010

Cadmium 0.00001 mg/m3 N/A N/A ATSDR 09/2008

Chromium Chronic 1.00E-04 mg/m3 N/A N/A Lung/Nasal 300 IRIS 10/20/2010

Cobalt Chronic 6.00E-06 mg/m3 N/A N/A Respiratory 100 PPRTV 05/2010

Copper N/A N/A N/A N/A N/A N/A N/A N/A N/A

Iron N/A N/A N/A N/A N/A N/A N/A N/A N/A

Lead N/A N/A N/A N/A N/A N/A N/A N/A N/A

Manganese Chronic 5.00E-05 mg/m3 N/A N/A CNS 1000 IRIS 10/20/2010

Mercury N/A N/A N/A N/A N/A N/A N/A N/A N/A

Nickel Chronic 9.00E-05 mg/m3 N/A N/A Lung 30 ATSDR 08/2005

Silver N/A N/A N/A N/A N/A N/A N/A N/A N/A

Vanadium N/A N/A N/A N/A N/A N/A N/A N/A N/A

Zinc N/A N/A N/A N/A N/A N/A N/A N/A N/A

4,4'-DDD N/A N/A N/A N/A N/A N/A N/A N/A N/A

4,4'-DDE N/A N/A N/A N/A N/A N/A N/A N/A N/A

4,4'-DDT N/A N/A N/A N/A N/A N/A N/A N/A N/A

Aroclor-1248 N/A N/A N/A N/A N/A N/A N/A N/A N/A

Aroclor-1254 N/A N/A N/A N/A N/A N/A N/A N/A N/A

Aroclor-1260 N/A N/A N/A N/A N/A N/A N/A N/A N/A

Dieldrin 0.0046 mg/m3 N/A N/A 10/21/2010

Heptachlor Epoxide N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benz(a)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(a)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(b)fluoranthene N/A N/A N/A N/A N/A N/A N/A N/A N/A

Benzo(k)fluoranthene N/A N/A N/A N/A N/A N/A N/A N/A N/A

Bis(2-ethylhexyl) Phthalate N/A N/A N/A N/A N/A N/A N/A N/A N/A

Chrysene N/A N/A N/A N/A N/A N/A N/A N/A N/A

Dibenz(a,h)anthracene N/A N/A N/A N/A N/A N/A N/A N/A N/A

Indeno(1,2,3-cd)pyrene N/A N/A N/A N/A N/A N/A N/A N/A N/A

Naphthalene Chronic 3.00E-03 mg/m3 N/A N/A Respiratory 3000 IRIS 10/22/2010

Phenanthrene N/A N/A N/A N/A N/A N/A N/A N/A N/A

1,1-Dichloroethane N/A N/A N/A N/A N/A N/A N/A N/A N/A

Bromodichloromethane N/A N/A N/A N/A N/A N/A N/A N/A N/A

Carbon Tetrachloride Chronic 1.00E-01 mg/m3 N/A N/A Liver 100 IRIS 10/22/2010

Chloroform Chronic 9.80E-02 mg/m3 N/A N/A Liver ATSDR 09/1997

Dibromochloromethane N/A N/A N/A N/A N/A N/A N/A N/A N/A

Ethylbenzene Chronic 1.00E+00 mg/m3 N/A N/A Developmental 300 IRIS 10/22/2010

Tetrachloroethene Chronic 2.70E-01 mg/m3 N/A N/A CNS/Kidney 100 ATSDR 09/1997

Trichloroethene N/A N/A N/A N/A N/A N/A N/A N/A N/A

1  - RAGS Part F (EPA, 2009) requires use of the inhalation RfC, so the extrapolated inhalation RfD is obsolete (RFDi = RfC *20m3/day / 70 kg)

2 -  IRIS - Integrated Risk Information System (EPA, 2010)

      Cal EPA - California Environmental Protection Agency Toxicity Value

      PPRTV - Provisional Peer Reviewed Toxicity Values 

      ATSDR MRL - Agency for Toxic Substances and Disease Registry Minimal Risk Level
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TABLE 6.01

CANCER TOXICITY DATA -- ORAL/DERMAL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s)  (3) Date(s)

Total 2,3,7,8-TCDD Equiv. 1.30E+05 1/(mg/kg-day) 1.00E+00 1.30E+05 1/(mg/kg-day) B2 Cal EPA 10/20/2010

Aluminum N/A N/A N/A N/A N/A N/A N/A N/A

Antimony N/A N/A N/A N/A N/A N/A N/A N/A

Arsenic 1.50E+00 1/(mg/kg-day) 1.00E+00 1.50E+00 1/(mg/kg-day) A IRIS 10/20/2010

Cadmium N/A N/A N/A N/A N/A N/A N/A N/A

Chromium 5.00E-01 1/(mg/kg-day) 2.50E-02 2.00E+01 1/(mg/kg-day) NJDEP 10/16/2009

Cobalt N/A N/A N/A N/A N/A N/A N/A N/A

Copper N/A N/A N/A N/A N/A N/A N/A N/A

Iron N/A N/A N/A N/A N/A N/A N/A N/A

Lead N/A N/A N/A N/A N/A N/A N/A N/A

Manganese N/A N/A N/A N/A N/A N/A N/A N/A

Mercury N/A N/A N/A N/A N/A N/A N/A N/A

Nickel N/A N/A N/A N/A N/A N/A N/A N/A

Silver N/A N/A N/A N/A N/A N/A N/A N/A

Vanadium N/A N/A N/A N/A N/A N/A N/A N/A

Zinc N/A N/A N/A N/A N/A N/A N/A N/A

4,4'-DDD 2.40E-01 1/(mg/kg-day) 1.00E+00 2.40E-01 1/(mg/kg-day) B2 IRIS 10/21/2010

4,4'-DDE 3.40E-01 1/(mg/kg-day) 1.00E+00 3.40E-01 1/(mg/kg-day) B2 IRIS 10/21/2010

4,4'-DDT 3.40E-01 1/(mg/kg-day) 1.00E+00 3.40E-01 1/(mg/kg-day) B2 IRIS 10/21/2010

Aroclor-1248 2.00E+00 1/(mg/kg-day) 1.00E+00 2.00E+00 1/(mg/kg-day) B2 IRIS 10/21/2010

Aroclor-1254 2.00E+00 1/(mg/kg-day) 1.00E+00 2.00E+00 1/(mg/kg-day) B2 IRIS 10/21/2010

Aroclor-1260 2.00E+00 1/(mg/kg-day) 1.00E+00 2.00E+00 1/(mg/kg-day) B2 IRIS 10/21/2010

Dieldrin 1.60E+01 1/(mg/kg-day) 1.00E+00 1.60E+01 1/(mg/kg-day) B2 IRIS 10/21/2010

Heptachlor Epoxide 9.10E+00 1/(mg/kg-day) 1.00E+00 9.10E+00 1/(mg/kg-day) B2 IRIS 10/21/2010

Benz(a)anthracene 7.30E-01 1/(mg/kg-day) 1.00E+00 7.30E-01 1/(mg/kg-day) B2 EPA-NCEA

Benzo(a)pyrene 7.30E+00 1/(mg/kg-day) 1.00E+00 7.30E+00 1/(mg/kg-day) B2 IRIS 10/22/2010

Benzo(b)fluoranthene 7.30E-01 1/(mg/kg-day) 1.00E+00 7.30E-01 1/(mg/kg-day) B2 EPA-NCEA
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TABLE 6.01

CANCER TOXICITY DATA -- ORAL/DERMAL

NAS JRB WILLOW GROVE, PENNSYLVANIA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF

of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s)  (3) Date(s)

Benzo(k)fluoranthene 7.30E-02 1/(mg/kg-day) 1.00E+00 7.30E-02 1/(mg/kg-day) B2 EPA-NCEA

Bis(2-ethylhexyl) Phthalate 1.40E-02 1/(mg/kg-day) 1.00E+00 1.40E-02 1/(mg/kg-day) B2 IRIS 10/22/2010

Chrysene 7.30E-03 1/(mg/kg-day) 1.00E+00 7.30E-03 1/(mg/kg-day) B2 EPA-NCEA

Dibenz(a,h)anthracene 7.30E+00 1/(mg/kg-day) 1.00E+00 7.30E+00 1/(mg/kg-day) B2 EPA-NCEA

Indeno(1,2,3-cd)pyrene 7.30E-01 1/(mg/kg-day) 1.00E+00 7.30E-01 1/(mg/kg-day) B2 EPA-NCEA

Naphthalene N/A N/A N/A N/A N/A N/A N/A N/A

Phenanthrene N/A N/A N/A N/A N/A N/A N/A N/A

1,1-Dichloroethane 5.70E-03 1/(mg/kg-day) 1.00E+00 5.70E-03 1/(mg/kg-day) C Cal EPA 10/22/2010

Bromodichloromethane 6.20E-02 1/(mg/kg-day) 1.00E+00 6.20E-02 1/(mg/kg-day) B2 IRIS 10/22/2010

Carbon Tetrachloride 7.00E-02 1/(mg/kg-day) 1.00E+00 7.00E-02 1/(mg/kg-day) B2 IRIS 10/22/2010

Chloroform 3.10E-02 1/(mg/kg-day) 1.00E+00 3.10E-02 1/(mg/kg-day) B2 Cal EPA 10/22/2010

Dibromochloromethane 8.40E-02 1/(mg/kg-day) 1.00E+00 8.40E-02 1/(mg/kg-day) C IRIS 10/22/2010

Ethylbenzene 1.10E-02 1/(mg/kg-day) 1.00E+00 1.10E-02 1/(mg/kg-day) Cal EPA 10/22/2010

Tetrachloroethene 5.20E-02 1/(mg/kg-day) 1.00E+00 5.20E-02 1/(mg/kg-day) B2-C EPA-NCEA 04/2002

Trichloroethene 1.10E-02 1/(mg/kg-day) 1.00E+00 1.10E-02 1/(mg/kg-day) B2 EPA-NCEA 08/01/2001

N/A = Not Applicable EPA Group:

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance      A - Human carcinogen.

        for Dermal Risk Assessment) Final. EPA/540/R/99/005.      B1 - Probable human carcinogen - indicates that limited human data are available.

2 -  Adjusted cancer slope factor for dermal =      B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

        Oral cancer slope factor / Oral Absorption Efficiency for Dermal.               inadequate or no evidence in humans .

3 -  IRIS - Integrated Risk Information System (EPA, 2006)      C - Possible human carcinogen.

       EPA - NCEA - EPA National Center for Exposure Assessment      D - Not classifiable as a human carcinogen.

      Cal EPA - California Environmental Protection Agency Toxicity Value      E - Evidence of noncarcinogenicity.

      NJDEP - New Jersey Department of Environmental Protection
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TABLE 6.02

CANCER TOXICITY DATA -- INHALATION

NAS JRB WILLOW GROVE, PENNSYLVANIA

Chemical Unit Risk Inhalation Cancer Slope Factor (1) Weight of Evidence/ Unit Risk:  Inhalation CSF

of Potential     Cancer Guideline  

Concern Value Units Value Units Description Sources(s)  (2) Date(s)

Total 2,3,7,8-TCDD Equiv. 3.80E+01 1/(ug/m3) N/A N/A B2 Cal EPA 10/20/2010

Aluminum N/A N/A N/A N/A N/A N/A N/A

Antimony N/A N/A N/A N/A N/A N/A N/A

Arsenic 4.30E-03 1/(ug/m3) N/A N/A A IRIS 10/20/2010

Cadmium 1.80E-03 1/(ug/m3) N/A N/A B1 IRIS 10/20/2010

Chromium 1.20E-02 1/(ug/m3) N/A N/A A IRIS 10/20/2010

Cobalt 9.00E-03 1/(ug/m3) N/A N/A PPRTV 05/2010

Copper N/A N/A N/A N/A N/A N/A N/A

Iron N/A N/A N/A N/A N/A N/A N/A

Lead N/A N/A N/A N/A N/A N/A N/A

Manganese N/A N/A N/A N/A N/A N/A N/A

Mercury N/A N/A N/A N/A N/A N/A N/A

Nickel 2.60E-04 1/(ug/m3) N/A N/A A Cal EPA 10/20/2010

Silver N/A N/A N/A N/A N/A N/A N/A

Vanadium N/A N/A N/A N/A N/A N/A N/A

Zinc N/A N/A N/A N/A N/A N/A N/A

4,4'-DDD 6.90E-05 1/(ug/m3) N/A N/A B2 Cal EPA 10/21/2010

4,4'-DDE 9.70E-05 1/(ug/m3) N/A N/A B2 Cal EPA 10/21/2010

4,4'-DDT 9.70E-05 1/(ug/m3) N/A N/A B2 IRIS 10/21/2010

Aroclor-1248 5.70E-04 1/(ug/m3) N/A N/A B2 IRIS 10/21/2010

Aroclor-1254 5.70E-04 1/(ug/m3) N/A N/A B2 IRIS 10/21/2010

Aroclor-1260 5.70E-04 1/(ug/m3) N/A N/A B2 IRIS 10/21/2010

Dieldrin N/A N/A N/A N/A N/A N/A N/A

Heptachlor Epoxide 2.60E-03 1/(ug/m3) N/A N/A B2 IRIS 10/21/2010

Benz(a)anthracene 1.10E-04 1/(ug/m3) N/A N/A B2 Cal EPA 10/22/2010
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TABLE 6.02

CANCER TOXICITY DATA -- INHALATION

NAS JRB WILLOW GROVE, PENNSYLVANIA

Chemical Unit Risk Inhalation Cancer Slope Factor (1) Weight of Evidence/ Unit Risk:  Inhalation CSF

of Potential     Cancer Guideline  

Concern Value Units Value Units Description Sources(s)  (2) Date(s)

Benzo(a)pyrene 1.10E-03 1/(ug/m3) N/A N/A B2 Cal EPA 10/22/2010

Benzo(b)fluoranthene 1.10E-04 1/(ug/m3) N/A N/A B2 Cal EPA 10/22/2010

Benzo(k)fluoranthene 1.10E-04 1/(ug/m3) N/A N/A B2 Cal EPA 10/22/2010

Bis(2-ethylhexyl) Phthalate 2.40E-06 1/(ug/m3) N/A N/A Cal EPA 10/22/2010

Chrysene 1.10E-05 1/(ug/m3) N/A N/A B2 Cal EPA 10/22/2010

Dibenz(a,h)anthracene 1.20E-03 1/(ug/m3) N/A N/A B2 Cal EPA 10/22/2010

Indeno(1,2,3-cd)pyrene 1.10E-04 1/(ug/m3) N/A N/A B2 Cal EPA 10/22/2010

Naphthalene 3.40E-05 1/(ug/m3) N/A N/A A Cal EPA 10/22/2010

Phenanthrene N/A N/A N/A N/A N/A N/A N/A

1,1-Dichloroethane 1.60E-06 1/(ug/m3) N/A N/A C Cal EPA 10/22/2010

Bromodichloromethane 3.70E-05 1/(ug/m3) N/A N/A B2 Cal EPA 10/22/2010

Carbon Tetrachloride 6.00E-06 1/(ug/m3) N/A N/A B2 IRIS 10/22/2010

Chloroform 2.30E-05 1/(ug/m3) N/A N/A B2 IRIS 10/22/2010

Dibromochloromethane 2.70E-05 1/(ug/m3) N/A N/A C Cal EPA 10/22/2010

Ethylbenzene 2.50E-06 1/(ug/m3) N/A N/A Cal EPA 10/22/2010

Tetrachloroethene 2.90E-06 1/(ug/m3) N/A N/A B2-C EPA-NCEA 04/2002

Trichloroethene 1.70E-06 1/(ug/m3) N/A N/A EPA-NCEA 04/2002

N/A = Not Applicable EPA Group:

1 - RAGS Part F (EPA, 2009) requires use of the inhalation unit risk (IUR),      A - Human carcinogen.

     so the extrapolated Inhalation CSF is obsolete (CSFi = IUR * 70 kg / 20m3/day)     B1 - Probable human carcinogen - indicates that limited human data are available.

2 - IRIS - Integrated Risk Information System (EPA, 2006)      B2 - Probable human carcinogen - indicates sufficient evidence in animals and 

     EPA - NCEA - EPA National Center for Exposure Assessment               inadequate or no evidence in humans .

     Cal EPA - California Environmental Protection Agency Toxicity Value      C - Possible human carcinogen.

     PPRTV -   Provisional Peer Reviewed Toxicity Value      D - Not classifiable as a human carcinogen.

     E - Evidence of noncarcinogenicity.
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LIST OF TABLES
RAGS PART D TABLE 7

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

TABLE NO. REASONABLE MAXIMUM EXPOSURES

7.01.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 3 GROUNDWATER
7.02.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 GROUNDWATER
7.03.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 GROUNDWATER
7.04.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER CONTACT WITH SITE 3 GROUNDWATER
7.05.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 3 HANGAR AREA SURFACE SOIL
7.06.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 HANGAR AREA SURFACE SOIL
7.07.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 HANGAR AREA SURFACE SOIL
7.08.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER CONTACT WITH SITE 3 HANGAR AREA SURFACE SOIL
7.09.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 HANGAR AREA SURFACE SOIL
7.10.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 HANGAR AREA SURFACE SOIL
7.11.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 HANGAR AREA SURFACE SOIL
7.12.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 3 HANGAR AREA DISTURBED SOIL
7.13.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 HANGAR AREA DISTURBED SOIL
7.14.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 HANGAR AREA DISTURBED SOIL
7.15.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 HANGAR AREA DISTURBED SOIL
7.16.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER CONTACT WITH SITE 3 HANGAR AREA DISTURBED SOIL
7.17.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 HANGAR AREA DISTURBED SOIL
7.18.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 HANGAR AREA DISTURBED SOIL
7.19.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 HANGAR AREA DISTURBED SOIL
7.20.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL
7.20a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL - BACKGROUND ELIMINATION
7.21.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL
7.21a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL - BACKGROUND ELIMINATION
7.22.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL
7.22a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL - BACKGROUND ELIMINATION
7.23.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL
7.23a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL - BACKGROUND ELIMINATION
7.24.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL
7.24a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL - BACKGROUND ELIMINATION
7.25.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL
7.25a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL - BACKGROUND ELIMINATION
7.26.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL
7.26a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA SURFACE SOIL - BACKGROUND ELIMINATION
7.27.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.27a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.28.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.28a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.29.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.29a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.30.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.30a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT INDUSTRIAL WORKER CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.31.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.31a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.32.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.32a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.33.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.33a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.34.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.34a.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.35.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SURFACE WATER
7.36.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SURFACE WATER
7.37.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SURFACE WATER
7.38.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 SURFACE WATER
7.39.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER CONTACT WITH SITE 3 SEDIMENT
7.40.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 SEDIMENT
7.41.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 SEDIMENT
7.42.RME CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 SEDIMENT



TABLE 7.01.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO GROUNDWATER

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Site 3 Tap Water Contact 
With Groundwater Ingestion Arsenic 4.52E+00 ug/l 3.19E-05 mg/kg-day 1.50E+00 mg/kg-day 4.79E-05 3.73E-04 mg/kg-day 3.00E-04 mg/kg-day 1.24E+00

Cobalt 2.40E+00 ug/l 1.70E-05 mg/kg-day -- mg/kg-day -- 1.98E-04 mg/kg-day 3.00E-04 mg/kg-day 6.60E-01

Manganese 4.33E+01 ug/l 3.06E-04 mg/kg-day -- mg/kg-day -- 3.57E-03 mg/kg-day 2.40E-02 mg/kg-day 1.49E-01

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 7.78E-05 mg/kg-day 1.40E-02 mg/kg-day 1.09E-06 9.07E-04 mg/kg-day 2.00E-02 mg/kg-day 4.54E-02

1,1-Dichloroethane 8.20E+00 ug/l 5.80E-05 mg/kg-day 5.70E-03 mg/kg-day 3.30E-07 6.76E-04 mg/kg-day 2.00E-01 mg/kg-day 3.38E-03

Bromodichloromethane 1.10E+00 ug/l 7.78E-06 mg/kg-day 6.20E-02 mg/kg-day 4.82E-07 9.07E-05 mg/kg-day 2.00E-02 mg/kg-day 4.54E-03

Carbon Tetrachloride 3.80E-01 ug/l 2.69E-06 mg/kg-day 7.00E-02 mg/kg-day 1.88E-07 3.13E-05 mg/kg-day 4.00E-03 mg/kg-day 7.83E-03

Chloroform 5.23E-01 ug/l 3.70E-06 mg/kg-day 3.10E-02 mg/kg-day 1.15E-07 4.31E-05 mg/kg-day 1.00E-02 mg/kg-day 4.31E-03

Dibromochloromethane 1.50E+00 ug/l 1.06E-05 mg/kg-day 8.40E-02 mg/kg-day 8.91E-07 1.24E-04 mg/kg-day 2.00E-02 mg/kg-day 6.18E-03

Tetrachloroethene 5.26E+00 ug/l 3.72E-05 mg/kg-day 5.20E-02 mg/kg-day 1.93E-06 4.34E-04 mg/kg-day 1.00E-02 mg/kg-day 4.34E-02

Trichloroethene 3.10E+00 ug/l 2.19E-05 mg/kg-day 1.10E-02 mg/kg-day 2.41E-07 2.56E-04 mg/kg-day -- mg/kg-day --

Exp. Route Total 5.32E-05 2.17E+00

Dermal Arsenic 4.52E+00 ug/l 1.63E-07 mg/kg-day 1.50E+00 mg/kg-day 2.45E-07 1.91E-06 mg/kg-day 3.00E-04 mg/kg-day 6.36E-03

Cobalt 2.40E+00 ug/l 3.47E-08 mg/kg-day -- mg/kg-day -- 4.05E-07 mg/kg-day 3.00E-04 mg/kg-day 1.35E-03

Manganese 4.33E+01 ug/l 1.57E-06 mg/kg-day -- mg/kg-day -- 1.83E-05 mg/kg-day 9.60E-04 mg/kg-day 1.90E-02

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 8.97E-05 mg/kg-day 1.40E-02 mg/kg-day 1.26E-06 1.05E-03 mg/kg-day 2.00E-02 mg/kg-day 5.23E-02

1,1-Dichloroethane 8.20E+00 ug/l 3.50E-06 mg/kg-day 5.70E-03 mg/kg-day 1.99E-08 4.08E-05 mg/kg-day 2.00E-01 mg/kg-day 2.04E-04

Bromodichloromethane 1.10E+00 ug/l 4.74E-07 mg/kg-day 6.20E-02 mg/kg-day 2.94E-08 5.54E-06 mg/kg-day 2.00E-02 mg/kg-day 2.77E-04

Carbon Tetrachloride 3.80E-01 ug/l 5.37E-07 mg/kg-day 7.00E-02 mg/kg-day 3.76E-08 6.26E-06 mg/kg-day 4.00E-03 mg/kg-day 1.57E-03

Chloroform 5.23E-01 ug/l 2.51E-07 mg/kg-day 3.10E-02 mg/kg-day 7.79E-09 2.93E-06 mg/kg-day 1.00E-02 mg/kg-day 2.93E-04

Dibromochloromethane 1.50E+00 ug/l 6.01E-07 mg/kg-day 8.40E-02 mg/kg-day 5.05E-08 7.01E-06 mg/kg-day 2.00E-02 mg/kg-day 3.51E-04

Tetrachloroethene 5.26E+00 ug/l 1.66E-05 mg/kg-day 5.20E-02 mg/kg-day 8.61E-07 1.93E-04 mg/kg-day 1.00E-02 mg/kg-day 1.93E-02

Trichloroethene 3.10E+00 ug/l 2.83E-06 mg/kg-day 1.10E-02 mg/kg-day 3.12E-08 3.30E-05 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.54E-06 1.01E-01

Exposure Point Total 5.57E-05 2.27E+00

Exposure Medium Total 5.57E-05 2.27E+00

Medium Total 5.57E-05 2.27E+00

Total of Receptor Risks Across All Media 5.57E-05 Total of Receptor Hazards Across All Media 2.27E+00



TABLE 7.02.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO GROUNDWATER

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Site 3 Tap Water Contact With 
Groundwater Ingestion Arsenic 4.52E+00 ug/l 4.25E-05 mg/kg-day 1.50E+00 mg/kg-day 6.37E-05 1.24E-04 mg/kg-day 3.00E-04 mg/kg-day 4.13E-01

Cobalt 2.40E+00 ug/l 2.25E-05 mg/kg-day -- mg/kg-day -- 6.58E-05 mg/kg-day 3.00E-04 mg/kg-day 2.19E-01

Manganese 4.33E+01 ug/l 4.07E-04 mg/kg-day -- mg/kg-day -- 1.19E-03 mg/kg-day 2.40E-02 mg/kg-day 4.94E-02

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 1.03E-04 mg/kg-day 1.40E-02 mg/kg-day 1.45E-06 3.01E-04 mg/kg-day 2.00E-02 mg/kg-day 1.51E-02

1,1-Dichloroethane 8.20E+00 ug/l 7.70E-05 mg/kg-day 5.70E-03 mg/kg-day 4.39E-07 2.25E-04 mg/kg-day 2.00E-01 mg/kg-day 1.12E-03

Bromodichloromethane 1.10E+00 ug/l 1.03E-05 mg/kg-day 6.20E-02 mg/kg-day 6.41E-07 3.01E-05 mg/kg-day 2.00E-02 mg/kg-day 1.51E-03

Carbon Tetrachloride 3.80E-01 ug/l 3.57E-06 mg/kg-day 7.00E-02 mg/kg-day 2.50E-07 1.04E-05 mg/kg-day 4.00E-03 mg/kg-day 2.60E-03

Chloroform 5.23E-01 ug/l 4.91E-06 mg/kg-day 3.10E-02 mg/kg-day 1.52E-07 1.43E-05 mg/kg-day 1.00E-02 mg/kg-day 1.43E-03

Dibromochloromethane 1.50E+00 ug/l 1.41E-05 mg/kg-day 8.40E-02 mg/kg-day 1.18E-06 4.11E-05 mg/kg-day 2.00E-02 mg/kg-day 2.05E-03

Tetrachloroethene 5.26E+00 ug/l 4.94E-05 mg/kg-day 5.20E-02 mg/kg-day 2.57E-06 1.44E-04 mg/kg-day 1.00E-02 mg/kg-day 1.44E-02

Trichloroethene 3.10E+00 ug/l 2.91E-05 mg/kg-day 1.10E-02 mg/kg-day 3.20E-07 8.49E-05 mg/kg-day -- mg/kg-day --

Exp. Route Total 7.07E-05 7.20E-01

Dermal Arsenic 4.52E+00 ug/l 1.91E-07 mg/kg-day 1.50E+00 mg/kg-day 2.87E-07 5.57E-07 mg/kg-day 3.00E-04 mg/kg-day 1.86E-03

Cobalt 2.40E+00 ug/l 4.06E-08 mg/kg-day -- mg/kg-day -- 1.18E-07 mg/kg-day 3.00E-04 mg/kg-day 3.95E-04

Manganese 4.33E+01 ug/l 1.83E-06 mg/kg-day -- mg/kg-day -- 5.34E-06 mg/kg-day 9.60E-04 mg/kg-day 5.56E-03

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 1.48E-04 mg/kg-day 1.40E-02 mg/kg-day 2.08E-06 4.32E-04 mg/kg-day 2.00E-02 mg/kg-day 2.16E-02

1,1-Dichloroethane 8.20E+00 ug/l 4.83E-06 mg/kg-day 5.70E-03 mg/kg-day 2.75E-08 1.41E-05 mg/kg-day 2.00E-01 mg/kg-day 7.04E-05

Bromodichloromethane 1.10E+00 ug/l 7.03E-07 mg/kg-day 6.20E-02 mg/kg-day 4.36E-08 2.05E-06 mg/kg-day 2.00E-02 mg/kg-day 1.03E-04

Carbon Tetrachloride 3.80E-01 ug/l 7.87E-07 mg/kg-day 7.00E-02 mg/kg-day 5.51E-08 2.30E-06 mg/kg-day 4.00E-03 mg/kg-day 5.74E-04

Chloroform 5.23E-01 ug/l 3.64E-07 mg/kg-day 3.10E-02 mg/kg-day 1.13E-08 1.06E-06 mg/kg-day 1.00E-02 mg/kg-day 1.06E-04

Dibromochloromethane 1.50E+00 ug/l 9.06E-07 mg/kg-day 8.40E-02 mg/kg-day 7.61E-08 2.64E-06 mg/kg-day 2.00E-02 mg/kg-day 1.32E-04

Tetrachloroethene 5.26E+00 ug/l 2.44E-05 mg/kg-day 5.20E-02 mg/kg-day 1.27E-06 7.11E-05 mg/kg-day 1.00E-02 mg/kg-day 7.11E-03

Trichloroethene 3.10E+00 ug/l 4.11E-06 mg/kg-day 1.10E-02 mg/kg-day 4.53E-08 1.20E-05 mg/kg-day -- mg/kg-day --

Exp. Route Total 3.89E-06 3.75E-02

Exposure Point Total 7.46E-05 7.57E-01

Exposure Medium Total 7.46E-05 7.57E-01

Air Site 3 Groundwater Vapors During 
Showering Inhalation Arsenic 4.52E+00 ug/l NA mg/m3 4.30E+00 1/(mg/m3) NA NA mg/m3 1.50E-05 mg/m3 NA

Cobalt 2.40E+00 ug/l NA mg/m3 9.00E+00 1/(mg/m3) NA NA mg/m3 6.00E-06 mg/m3 NA

Manganese 4.33E+01 ug/l NA mg/m3 -- 1/(mg/m3) -- NA mg/m3 5.00E-05 mg/m3 NA

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l NA mg/m3 2.40E-03 1/(mg/m3) NA NA mg/m3 -- mg/m3 --

1,1-Dichloroethane 8.20E+00 ug/l 2.01E-04 mg/m3 1.60E-03 1/(mg/m3) 3.21E-07 5.85E-04 mg/m3 -- mg/m3 --

Bromodichloromethane 1.10E+00 ug/l 2.04E-05 mg/m3 3.70E-02 1/(mg/m3) 7.56E-07 5.96E-05 mg/m3 -- mg/m3 --

Carbon Tetrachloride 3.80E-01 ug/l 7.69E-06 mg/m3 6.00E-03 1/(mg/m3) 4.61E-08 2.24E-05 mg/m3 1.00E-01 mg/m3 2.24E-04

Chloroform 5.23E-01 ug/l 1.16E-05 mg/m3 2.30E-02 1/(mg/m3) 2.67E-07 3.39E-05 mg/m3 9.80E-02 mg/m3 3.46E-04

Dibromochloromethane 1.50E+00 ug/l 2.37E-05 mg/m3 2.70E-02 1/(mg/m3) 6.39E-07 6.90E-05 mg/m3 -- mg/m3 --

Tetrachloroethene 5.26E+00 ug/l 1.03E-04 mg/m3 2.90E-03 1/(mg/m3) 2.98E-07 2.99E-04 mg/m3 2.70E-01 mg/m3 1.11E-03

Trichloroethene 3.10E+00 ug/l 6.71E-05 mg/m3 1.70E-03 1/(mg/m3) 1.14E-07 1.96E-04 mg/m3 -- mg/m3 --

Exp. Route Total 2.44E-06 1.68E-03

Exposure Point Total 2.44E-06 1.68E-03

Exposure Medium Total 2.44E-06 1.68E-03

Medium Total 7.70E-05 7.59E-01

Total of Receptor Risks Across All Media 7.70E-05 Total of Receptor Hazards Across All Media 7.59E-01



TABLE 7.03.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO GROUNDWATER

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Site 3 Tap Water Contact With 
Groundwater Ingestion Arsenic 4.52E+00 ug/l 7.44E-05 mg/kg-day 1.50E+00 mg/kg-day 1.12E-04 N/A

Cobalt 2.40E+00 ug/l 2.25E-05 mg/kg-day -- mg/kg-day -- N/A

Manganese 4.33E+01 ug/l 4.07E-04 mg/kg-day -- mg/kg-day -- N/A

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 1.81E-04 mg/kg-day 1.40E-02 mg/kg-day 2.54E-06 N/A

1,1-Dichloroethane 8.20E+00 ug/l 1.35E-04 mg/kg-day 5.70E-03 mg/kg-day 7.69E-07 N/A

Bromodichloromethane 1.10E+00 ug/l 1.81E-05 mg/kg-day 6.20E-02 mg/kg-day 1.12E-06 N/A

Carbon Tetrachloride 3.80E-01 ug/l 6.26E-06 mg/kg-day 7.00E-02 mg/kg-day 4.38E-07 N/A

Chloroform 5.23E-01 ug/l 8.61E-06 mg/kg-day 3.10E-02 mg/kg-day 2.67E-07 N/A

Dibromochloromethane 1.50E+00 ug/l 2.47E-05 mg/kg-day 8.40E-02 mg/kg-day 2.07E-06 N/A

Tetrachloroethene 5.26E+00 ug/l 8.66E-05 mg/kg-day 5.20E-02 mg/kg-day 4.50E-06 N/A

Trichloroethene 3.10E+00 ug/l 5.10E-05 mg/kg-day 1.10E-02 mg/kg-day 5.61E-07 N/A

Exp. Route Total 1.24E-04 --

Dermal Arsenic 4.52E+00 ug/l 3.55E-07 mg/kg-day 1.50E+00 mg/kg-day 5.32E-07 N/A

Cobalt 2.40E+00 ug/l 4.06E-08 mg/kg-day -- mg/kg-day -- N/A

Manganese 4.33E+01 ug/l 1.83E-06 mg/kg-day -- mg/kg-day -- N/A

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 2.38E-04 mg/kg-day 1.40E-02 mg/kg-day 3.33E-06 N/A

1,1-Dichloroethane 8.20E+00 ug/l 8.33E-06 mg/kg-day 5.70E-03 mg/kg-day 4.75E-08 N/A

Bromodichloromethane 1.10E+00 ug/l 1.18E-06 mg/kg-day 6.20E-02 mg/kg-day 7.30E-08 N/A

Carbon Tetrachloride 3.80E-01 ug/l 1.32E-06 mg/kg-day 7.00E-02 mg/kg-day 9.27E-08 N/A

Chloroform 5.23E-01 ug/l 6.15E-07 mg/kg-day 3.10E-02 mg/kg-day 1.91E-08 N/A

Dibromochloromethane 1.50E+00 ug/l 1.51E-06 mg/kg-day 8.40E-02 mg/kg-day 1.27E-07 N/A

Tetrachloroethene 5.26E+00 ug/l 4.09E-05 mg/kg-day 5.20E-02 mg/kg-day 2.13E-06 N/A

Trichloroethene 3.10E+00 ug/l 6.95E-06 mg/kg-day 1.10E-02 mg/kg-day 7.64E-08 N/A

Exp. Route Total 6.43E-06 --

Exposure Point Total 1.30E-04 --

Exposure Medium Total 1.30E-04 --

Air Site 3 Groundwater Vapors During 
Showering Inhalation Arsenic 4.52E+00 ug/l NA mg/m3 4.30E+00 1/(mg/m3) -- N/A

Cobalt 2.40E+00 ug/l NA mg/m3 9.00E+00 1/(mg/m3) -- N/A

Manganese 4.33E+01 ug/l NA mg/m3 -- 1/(mg/m3) -- N/A

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l NA mg/m3 2.40E-03 1/(mg/m3) -- N/A

1,1-Dichloroethane 8.20E+00 ug/l 2.01E-04 mg/m3 1.60E-03 1/(mg/m3) 3.21E-07 N/A

Bromodichloromethane 1.10E+00 ug/l 2.04E-05 mg/m3 3.70E-02 1/(mg/m3) 7.56E-07 N/A

Carbon Tetrachloride 3.80E-01 ug/l 7.69E-06 mg/m3 6.00E-03 1/(mg/m3) 4.61E-08 N/A

Chloroform 5.23E-01 ug/l 1.16E-05 mg/m3 2.30E-02 1/(mg/m3) 2.67E-07 N/A

Dibromochloromethane 1.50E+00 ug/l 2.37E-05 mg/m3 2.70E-02 1/(mg/m3) 6.39E-07 N/A

Tetrachloroethene 5.26E+00 ug/l 1.03E-04 mg/m3 2.90E-03 1/(mg/m3) 2.98E-07 N/A

Trichloroethene 3.10E+00 ug/l 6.71E-05 mg/m3 1.70E-03 1/(mg/m3) 1.14E-07 N/A

Exp. Route Total 2.44E-06 --

Exposure Point Total 2.44E-06 --

Exposure Medium Total 2.44E-06 --

Medium Total 1.33E-04 --

Total of Receptor Risks Across All Media 1.33E-04 Total of Receptor Hazards Across All Media --



TABLE 7.04.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER EXPOSURE TO GROUNDWATER

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Site 3 Contact with 
Groundwater Dermal Arsenic 4.52E+00 ug/l 1.36E-09 mg/kg-day 1.50E+00 mg/kg-day 2.05E-09 9.55E-08 mg/kg-day 3.00E-04 mg/kg-day 3.18E-04

Cobalt 2.40E+00 ug/l 2.90E-10 mg/kg-day -- mg/kg-day -- 2.03E-08 mg/kg-day 3.00E-04 mg/kg-day 6.76E-05

Manganese 4.33E+01 ug/l 1.31E-08 mg/kg-day -- mg/kg-day -- 9.15E-07 mg/kg-day 9.60E-04 mg/kg-day 9.53E-04

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 5.30E-07 mg/kg-day 1.40E-02 mg/kg-day 7.41E-09 3.71E-05 mg/kg-day 2.00E-02 mg/kg-day 1.85E-03

1,1-Dichloroethane 8.20E+00 ug/l 2.29E-08 mg/kg-day 5.70E-03 mg/kg-day 1.30E-10 1.60E-06 mg/kg-day 2.00E-01 mg/kg-day 8.01E-06

Bromodichloromethane 1.10E+00 ug/l 2.80E-09 mg/kg-day 6.20E-02 mg/kg-day 1.74E-10 1.96E-07 mg/kg-day 2.00E-02 mg/kg-day 9.80E-06

Carbon Tetrachloride 3.80E-01 ug/l 3.24E-09 mg/kg-day 7.00E-02 mg/kg-day 2.27E-10 2.27E-07 mg/kg-day 4.00E-03 mg/kg-day 5.67E-05

Chloroform 5.23E-01 ug/l 1.61E-09 mg/kg-day 3.10E-02 mg/kg-day 4.99E-11 1.13E-07 mg/kg-day 1.00E-02 mg/kg-day 1.13E-05

Dibromochloromethane 1.50E+00 ug/l 3.55E-09 mg/kg-day 8.40E-02 mg/kg-day 2.98E-10 2.48E-07 mg/kg-day 2.00E-02 mg/kg-day 1.24E-05

Tetrachloroethene 5.26E+00 ug/l 9.77E-08 mg/kg-day 5.20E-02 mg/kg-day 5.08E-09 6.84E-06 mg/kg-day 1.00E-02 mg/kg-day 6.84E-04

Trichloroethene 3.10E+00 ug/l 1.74E-08 mg/kg-day 1.10E-02 mg/kg-day 1.91E-10 1.22E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.56E-08 3.98E-03

Exposure Point Total 1.56E-08 3.98E-03

Exposure Medium Total 1.56E-08 3.98E-03

Air Site 3 Outdoor Air, Volatilization
from Groundwater Inhalation 1,1-Dichloroethane 8.20E+00 ug/l 3.78E-08 mg/m3 1.60E-03 1/(mg/m3) 6.05E-11 2.65E-06 mg/m3 -- mg/m3 --

Bromodichloromethane 1.10E+00 ug/l 2.77E-09 mg/m3 3.70E-02 1/(mg/m3) 1.03E-10 1.94E-07 mg/m3 -- mg/m3 --

Carbon Tetrachloride 3.80E-01 ug/l 5.89E-09 mg/m3 6.00E-03 1/(mg/m3) 3.53E-11 4.12E-07 mg/m3 1.00E-01 mg/m3 4.12E-06

Chloroform 5.23E-01 ug/l 2.25E-09 mg/m3 2.30E-02 1/(mg/m3) 5.18E-11 1.58E-07 mg/m3 9.80E-02 mg/m3 1.61E-06

Dibromochloromethane 1.50E+00 ug/l 3.50E-09 mg/m3 2.70E-02 1/(mg/m3) 9.46E-11 2.45E-07 mg/m3 -- mg/m3 --

Tetrachloroethene 5.26E+00 ug/l 4.90E-08 mg/m3 2.90E-03 1/(mg/m3) 1.42E-10 3.43E-06 mg/m3 2.70E-01 mg/m3 1.27E-05

Trichloroethene 3.10E+00 ug/l 2.04E-08 mg/m3 1.70E-03 1/(mg/m3) 3.47E-11 1.43E-06 mg/m3 -- mg/m3 --

Exp. Route Total 5.22E-10 1.84E-05

Exposure Point Total 5.22E-10 1.84E-05

Exposure Medium Total 5.22E-10 1.84E-05

Medium Total 1.61E-08 3.99E-03

Total of Receptor Risks Across All Media 1.61E-08 Total of Receptor Hazards Across All Media 3.99E-03



TABLE 7.05.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Hangar Area Contact 
with Surface Soil Ingestion Benz(a)anthracene 7.80E+02 ug/kg 8.55E-07 mg/kg-day 7.30E-01 mg/kg-day 3.33E-06 9.97E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 9.42E-07 mg/kg-day 7.30E+00 mg/kg-day 3.67E-05 1.10E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 1.21E-06 mg/kg-day 7.30E-01 mg/kg-day 4.69E-06 1.41E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 1.97E-07 mg/kg-day 7.30E+00 mg/kg-day 7.68E-06 2.30E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 7.45E-07 mg/kg-day 7.30E-01 mg/kg-day 2.90E-06 8.69E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 5.53E-05 --

Dermal Benz(a)anthracene 7.80E+02 ug/kg 3.11E-07 mg/kg-day 7.30E-01 mg/kg-day 1.21E-06 3.63E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 3.43E-07 mg/kg-day 7.30E+00 mg/kg-day 1.34E-05 4.00E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 4.39E-07 mg/kg-day 7.30E-01 mg/kg-day 1.71E-06 5.12E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 7.18E-08 mg/kg-day 7.30E+00 mg/kg-day 2.80E-06 8.38E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 2.71E-07 mg/kg-day 7.30E-01 mg/kg-day 1.06E-06 3.16E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.01E-05 --

Exposure Point Total 7.54E-05 --

Exposure Medium Total 7.54E-05 --

Medium Total 7.54E-05 --

Total of Receptor Risks Across All Media 7.54E-05 Total of Receptor Hazards Across All Media --



TABLE 7.06.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Hangar Area Contact 
with Surface Soil Ingestion Benz(a)anthracene 7.80E+02 ug/kg 3.66E-07 mg/kg-day 7.30E-01 mg/kg-day 4.90E-07 1.07E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 4.04E-07 mg/kg-day 7.30E+00 mg/kg-day 5.41E-06 1.18E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 5.17E-07 mg/kg-day 7.30E-01 mg/kg-day 6.91E-07 1.51E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 8.45E-08 mg/kg-day 7.30E+00 mg/kg-day 1.13E-06 2.47E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 3.19E-07 mg/kg-day 7.30E-01 mg/kg-day 4.27E-07 9.32E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 8.15E-06 --

Dermal Benz(a)anthracene 7.80E+02 ug/kg 1.90E-07 mg/kg-day 7.30E-01 mg/kg-day 2.54E-07 5.54E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 2.10E-07 mg/kg-day 7.30E+00 mg/kg-day 2.80E-06 6.11E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 2.68E-07 mg/kg-day 7.30E-01 mg/kg-day 3.59E-07 7.82E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 4.39E-08 mg/kg-day 7.30E+00 mg/kg-day 5.87E-07 1.28E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 1.66E-07 mg/kg-day 7.30E-01 mg/kg-day 2.22E-07 4.83E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 4.23E-06 --

Exposure Point Total 1.24E-05 --

Exposure Medium Total 1.24E-05 --

Medium Total 1.24E-05 --

Total of Receptor Risks Across All Media 1.24E-05 Total of Receptor Hazards Across All Media --



TABLE 7.07.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Hangar Area Contact 
with Surface Soil Ingestion Benz(a)anthracene 7.80E+02 ug/kg 1.22E-06 mg/kg-day 7.30E-01 mg/kg-day 3.82E-06 N/A

Benzo(a)pyrene 8.60E+02 ug/kg 1.35E-06 mg/kg-day 7.30E+00 mg/kg-day 4.21E-05 N/A

Benzo(b)fluoranthene 1.10E+03 ug/kg 1.72E-06 mg/kg-day 7.30E-01 mg/kg-day 5.38E-06 N/A

Dibenz(a,h)anthracene 1.80E+02 ug/kg 2.82E-07 mg/kg-day 7.30E+00 mg/kg-day 8.81E-06 N/A

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 1.06E-06 mg/kg-day 7.30E-01 mg/kg-day 3.33E-06 N/A

Exp. Route Total 6.34E-05 --

Dermal Benz(a)anthracene 7.80E+02 ug/kg 5.01E-07 mg/kg-day 7.30E-01 mg/kg-day 1.47E-06 N/A

Benzo(a)pyrene 8.60E+02 ug/kg 5.53E-07 mg/kg-day 7.30E+00 mg/kg-day 1.62E-05 N/A

Benzo(b)fluoranthene 1.10E+03 ug/kg 7.07E-07 mg/kg-day 7.30E-01 mg/kg-day 2.07E-06 N/A

Dibenz(a,h)anthracene 1.80E+02 ug/kg 1.16E-07 mg/kg-day 7.30E+00 mg/kg-day 3.38E-06 N/A

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 4.37E-07 mg/kg-day 7.30E-01 mg/kg-day 1.28E-06 N/A

Exp. Route Total 2.44E-05 --

Exposure Point Total 8.78E-05 --

Exposure Medium Total 8.78E-05 --

Medium Total 8.78E-05 --

Total of Receptor Risks Across All Media 8.78E-05 Total of Receptor Hazards Across All Media --



TABLE 7.08.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Industrial

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Hangar Area Contact 
with Surface Soil Ingestion Benz(a)anthracene 7.80E+02 ug/kg 2.73E-07 mg/kg-day 7.30E-01 mg/kg-day 1.99E-07 7.63E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 3.01E-07 mg/kg-day 7.30E+00 mg/kg-day 2.19E-06 8.41E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 3.84E-07 mg/kg-day 7.30E-01 mg/kg-day 2.81E-07 1.08E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 6.29E-08 mg/kg-day 7.30E+00 mg/kg-day 4.59E-07 1.76E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 2.38E-07 mg/kg-day 7.30E-01 mg/kg-day 1.73E-07 6.65E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 3.31E-06 --

Dermal Benz(a)anthracene 7.80E+02 ug/kg 2.34E-07 mg/kg-day 7.30E-01 mg/kg-day 1.71E-07 6.55E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 2.58E-07 mg/kg-day 7.30E+00 mg/kg-day 1.88E-06 7.22E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 3.30E-07 mg/kg-day 7.30E-01 mg/kg-day 2.41E-07 9.23E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 5.40E-08 mg/kg-day 7.30E+00 mg/kg-day 3.94E-07 1.51E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 2.04E-07 mg/kg-day 7.30E-01 mg/kg-day 1.49E-07 5.71E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.84E-06 --

Exposure Point Total 6.14E-06 --

Exposure Medium Total 6.14E-06 --

Medium Total 6.14E-06 --

Total of Receptor Risks Across All Media 6.14E-06 Total of Receptor Hazards Across All Media --



TABLE 7.09.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Hangar Area Contact 
with Surface Soil Ingestion Benz(a)anthracene 7.80E+02 ug/kg 2.54E-07 mg/kg-day 7.30E-01 mg/kg-day 9.89E-07 2.96E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 2.80E-07 mg/kg-day 7.30E+00 mg/kg-day 1.09E-05 3.27E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 3.58E-07 mg/kg-day 7.30E-01 mg/kg-day 1.39E-06 4.18E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 5.86E-08 mg/kg-day 7.30E+00 mg/kg-day 2.28E-06 6.84E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 2.21E-07 mg/kg-day 7.30E-01 mg/kg-day 8.62E-07 2.58E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.64E-05 --

Dermal Benz(a)anthracene 7.80E+02 ug/kg 9.25E-08 mg/kg-day 7.30E-01 mg/kg-day 3.60E-07 1.08E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 1.02E-07 mg/kg-day 7.30E+00 mg/kg-day 3.97E-06 1.19E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 1.30E-07 mg/kg-day 7.30E-01 mg/kg-day 5.08E-07 1.52E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 2.13E-08 mg/kg-day 7.30E+00 mg/kg-day 8.31E-07 2.49E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 8.06E-08 mg/kg-day 7.30E-01 mg/kg-day 3.14E-07 9.40E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 5.98E-06 --

Exposure Point Total 2.24E-05 --

Exposure Medium Total 2.24E-05 --

Medium Total 2.24E-05 --

Total of Receptor Risks Across All Media 2.24E-05 Total of Receptor Hazards Across All Media --



TABLE 7.10.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Hangar Area Contact 
with Surface Soil Ingestion Benz(a)anthracene 7.80E+02 ug/kg 1.09E-07 mg/kg-day 7.30E-01 mg/kg-day 1.46E-07 3.17E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 1.20E-07 mg/kg-day 7.30E+00 mg/kg-day 1.61E-06 3.50E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 1.54E-07 mg/kg-day 7.30E-01 mg/kg-day 2.05E-07 4.48E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 2.51E-08 mg/kg-day 7.30E+00 mg/kg-day 3.36E-07 7.33E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 9.49E-08 mg/kg-day 7.30E-01 mg/kg-day 1.27E-07 2.77E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.42E-06 --

Dermal Benz(a)anthracene 7.80E+02 ug/kg 5.65E-08 mg/kg-day 7.30E-01 mg/kg-day 7.56E-08 1.65E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 8.60E+02 ug/kg 6.23E-08 mg/kg-day 7.30E+00 mg/kg-day 8.33E-07 1.82E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 1.10E+03 ug/kg 7.96E-08 mg/kg-day 7.30E-01 mg/kg-day 1.07E-07 2.32E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 1.80E+02 ug/kg 1.30E-08 mg/kg-day 7.30E+00 mg/kg-day 1.74E-07 3.80E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 4.92E-08 mg/kg-day 7.30E-01 mg/kg-day 6.59E-08 1.44E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.26E-06 --

Exposure Point Total 3.68E-06 --

Exposure Medium Total 3.68E-06 --

Medium Total 3.68E-06 --

Total of Receptor Risks Across All Media 3.68E-06 Total of Receptor Hazards Across All Media --



TABLE 7.11.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Hangar Area Contact 
with Surface Soil Ingestion Benz(a)anthracene 7.80E+02 ug/kg 3.63E-07 mg/kg-day 7.30E-01 mg/kg-day 1.13E-06 N/A

Benzo(a)pyrene 8.60E+02 ug/kg 4.00E-07 mg/kg-day 7.30E+00 mg/kg-day 1.25E-05 N/A

Benzo(b)fluoranthene 1.10E+03 ug/kg 5.12E-07 mg/kg-day 7.30E-01 mg/kg-day 1.60E-06 N/A

Dibenz(a,h)anthracene 1.80E+02 ug/kg 8.37E-08 mg/kg-day 7.30E+00 mg/kg-day 2.62E-06 N/A

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 3.16E-07 mg/kg-day 7.30E-01 mg/kg-day 9.89E-07 N/A

Exp. Route Total 1.89E-05 --

Dermal Benz(a)anthracene 7.80E+02 ug/kg 1.49E-07 mg/kg-day 7.30E-01 mg/kg-day 4.36E-07 N/A

Benzo(a)pyrene 8.60E+02 ug/kg 1.64E-07 mg/kg-day 7.30E+00 mg/kg-day 4.80E-06 N/A

Benzo(b)fluoranthene 1.10E+03 ug/kg 2.10E-07 mg/kg-day 7.30E-01 mg/kg-day 6.14E-07 N/A

Dibenz(a,h)anthracene 1.80E+02 ug/kg 3.44E-08 mg/kg-day 7.30E+00 mg/kg-day 1.01E-06 N/A

Indeno(1,2,3-cd)pyrene 6.80E+02 ug/kg 1.30E-07 mg/kg-day 7.30E-01 mg/kg-day 3.80E-07 N/A

Exp. Route Total 7.24E-06 --

Exposure Point Total 2.61E-05 --

Exposure Medium Total 2.61E-05 --

Medium Total 2.61E-05 --

Total of Receptor Risks Across All Media 2.61E-05 Total of Receptor Hazards Across All Media --



TABLE 7.12.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 4.60E-06 mg/kg-day 7.30E-01 mg/kg-day 1.79E-05 5.37E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 3.51E-06 mg/kg-day 7.30E+00 mg/kg-day 1.37E-04 4.09E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 4.60E-06 mg/kg-day 7.30E-01 mg/kg-day 1.79E-05 5.37E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 6.36E-07 mg/kg-day 7.30E+00 mg/kg-day 2.47E-05 7.42E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 2.19E-06 mg/kg-day 7.30E-01 mg/kg-day 8.53E-06 2.56E-05 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.06E-04 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 1.68E-06 mg/kg-day 7.30E-01 mg/kg-day 6.52E-06 1.95E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 1.28E-06 mg/kg-day 7.30E+00 mg/kg-day 4.97E-05 1.49E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.68E-06 mg/kg-day 7.30E-01 mg/kg-day 6.52E-06 1.95E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 2.31E-07 mg/kg-day 7.30E+00 mg/kg-day 9.01E-06 2.70E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 7.98E-07 mg/kg-day 7.30E-01 mg/kg-day 3.11E-06 9.31E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 7.49E-05 --

Exposure Point Total 2.81E-04 --

Exposure Medium Total 2.81E-04 --

Medium Total 2.81E-04 --

Total of Receptor Risks Across All Media 2.81E-04 Total of Receptor Hazards Across All Media --



TABLE 7.13.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 1.97E-06 mg/kg-day 7.30E-01 mg/kg-day 2.64E-06 5.75E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 1.50E-06 mg/kg-day 7.30E+00 mg/kg-day 2.01E-05 4.38E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.97E-06 mg/kg-day 7.30E-01 mg/kg-day 2.64E-06 5.75E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 2.72E-07 mg/kg-day 7.30E+00 mg/kg-day 3.65E-06 7.95E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 9.39E-07 mg/kg-day 7.30E-01 mg/kg-day 1.26E-06 2.74E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 3.03E-05 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 1.02E-06 mg/kg-day 7.30E-01 mg/kg-day 1.37E-06 2.98E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 7.80E-07 mg/kg-day 7.30E+00 mg/kg-day 1.04E-05 2.27E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.02E-06 mg/kg-day 7.30E-01 mg/kg-day 1.37E-06 2.98E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 1.41E-07 mg/kg-day 7.30E+00 mg/kg-day 1.89E-06 4.12E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 4.87E-07 mg/kg-day 7.30E-01 mg/kg-day 6.52E-07 1.42E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.57E-05 --

Exposure Point Total 4.60E-05 --

Exposure Medium Total 4.60E-05 --

Medium Total 4.60E-05 --

Total of Receptor Risks Across All Media 4.60E-05 Total of Receptor Hazards Across All Media --



TABLE 7.14.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 6.58E-06 mg/kg-day 7.30E-01 mg/kg-day 2.06E-05 N/A

Benzo(a)pyrene 3.20E+03 ug/kg 5.01E-06 mg/kg-day 7.30E+00 mg/kg-day 1.57E-04 N/A

Benzo(b)fluoranthene 4.20E+03 ug/kg 6.58E-06 mg/kg-day 7.30E-01 mg/kg-day 2.06E-05 N/A

Dibenz(a,h)anthracene 5.80E+02 ug/kg 9.08E-07 mg/kg-day 7.30E+00 mg/kg-day 2.84E-05 N/A

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 3.13E-06 mg/kg-day 7.30E-01 mg/kg-day 9.79E-06 N/A

Exp. Route Total 2.36E-04 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 2.70E-06 mg/kg-day 7.30E-01 mg/kg-day 7.89E-06 N/A

Benzo(a)pyrene 3.20E+03 ug/kg 2.06E-06 mg/kg-day 7.30E+00 mg/kg-day 6.01E-05 N/A

Benzo(b)fluoranthene 4.20E+03 ug/kg 2.70E-06 mg/kg-day 7.30E-01 mg/kg-day 7.89E-06 N/A

Dibenz(a,h)anthracene 5.80E+02 ug/kg 3.73E-07 mg/kg-day 7.30E+00 mg/kg-day 1.09E-05 N/A

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 1.29E-06 mg/kg-day 7.30E-01 mg/kg-day 3.76E-06 N/A

Exp. Route Total 9.06E-05 --

Exposure Point Total 3.27E-04 --

Exposure Medium Total 3.27E-04 --

Medium Total 3.27E-04 --

Total of Receptor Risks Across All Media 3.27E-04 Total of Receptor Hazards Across All Media --



TABLE 7.15.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Industrial

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 1.47E-06 mg/kg-day 7.30E-01 mg/kg-day 1.07E-06 4.11E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 1.12E-06 mg/kg-day 7.30E+00 mg/kg-day 8.16E-06 3.13E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.47E-06 mg/kg-day 7.30E-01 mg/kg-day 1.07E-06 4.11E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 2.03E-07 mg/kg-day 7.30E+00 mg/kg-day 1.48E-06 5.68E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 6.99E-07 mg/kg-day 7.30E-01 mg/kg-day 5.10E-07 1.96E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.23E-05 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 1.26E-06 mg/kg-day 7.30E-01 mg/kg-day 9.19E-07 3.53E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 9.59E-07 mg/kg-day 7.30E+00 mg/kg-day 7.00E-06 2.69E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.26E-06 mg/kg-day 7.30E-01 mg/kg-day 9.19E-07 3.53E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 1.74E-07 mg/kg-day 7.30E+00 mg/kg-day 1.27E-06 4.87E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 6.00E-07 mg/kg-day 7.30E-01 mg/kg-day 4.38E-07 1.68E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.05E-05 --

Exposure Point Total 2.28E-05 --

Exposure Medium Total 2.28E-05 --

Medium Total 2.28E-05 --

Total of Receptor Risks Across All Media 2.28E-05 Total of Receptor Hazards Across All Media --



TABLE 7.16.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 1.01E-07 mg/kg-day 7.30E-01 mg/kg-day 7.35E-08 7.05E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 7.68E-08 mg/kg-day 7.30E+00 mg/kg-day 5.60E-07 5.37E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.01E-07 mg/kg-day 7.30E-01 mg/kg-day 7.35E-08 7.05E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 1.39E-08 mg/kg-day 7.30E+00 mg/kg-day 1.02E-07 9.74E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 4.80E-08 mg/kg-day 7.30E-01 mg/kg-day 3.50E-08 3.36E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 8.44E-07 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 2.62E-08 mg/kg-day 7.30E-01 mg/kg-day 1.91E-08 1.83E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 2.00E-08 mg/kg-day 7.30E+00 mg/kg-day 1.46E-07 1.40E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 2.62E-08 mg/kg-day 7.30E-01 mg/kg-day 1.91E-08 1.83E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 3.62E-09 mg/kg-day 7.30E+00 mg/kg-day 2.64E-08 2.53E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 1.25E-08 mg/kg-day 7.30E-01 mg/kg-day 9.11E-09 8.73E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.19E-07 --

Exposure Point Total 1.06E-06 --

Exposure Medium Total 1.06E-06 --

Medium Total 1.06E-06 --

Total of Receptor Risks Across All Media 1.06E-06 Total of Receptor Hazards Across All Media --



TABLE 7.17.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 1.37E-06 mg/kg-day 7.30E-01 mg/kg-day 5.32E-06 1.60E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 1.04E-06 mg/kg-day 7.30E+00 mg/kg-day 4.06E-05 1.22E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.37E-06 mg/kg-day 7.30E-01 mg/kg-day 5.32E-06 1.60E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 1.89E-07 mg/kg-day 7.30E+00 mg/kg-day 7.35E-06 2.20E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 6.51E-07 mg/kg-day 7.30E-01 mg/kg-day 2.54E-06 7.60E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 6.11E-05 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 4.98E-07 mg/kg-day 7.30E-01 mg/kg-day 1.94E-06 5.81E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 3.79E-07 mg/kg-day 7.30E+00 mg/kg-day 1.48E-05 4.43E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 4.98E-07 mg/kg-day 7.30E-01 mg/kg-day 1.94E-06 5.81E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 6.87E-08 mg/kg-day 7.30E+00 mg/kg-day 2.68E-06 8.02E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 2.37E-07 mg/kg-day 7.30E-01 mg/kg-day 9.23E-07 2.77E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.22E-05 --

Exposure Point Total 8.34E-05 --

Exposure Medium Total 8.34E-05 --

Medium Total 8.34E-05 --

Total of Receptor Risks Across All Media 8.34E-05 Total of Receptor Hazards Across All Media --



TABLE 7.18.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 5.86E-07 mg/kg-day 7.30E-01 mg/kg-day 7.84E-07 1.71E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 4.47E-07 mg/kg-day 7.30E+00 mg/kg-day 5.98E-06 1.30E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 5.86E-07 mg/kg-day 7.30E-01 mg/kg-day 7.84E-07 1.71E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 8.09E-08 mg/kg-day 7.30E+00 mg/kg-day 1.08E-06 2.36E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 2.79E-07 mg/kg-day 7.30E-01 mg/kg-day 3.74E-07 8.14E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 9.00E-06 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 3.04E-07 mg/kg-day 7.30E-01 mg/kg-day 4.07E-07 8.87E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 2.32E-07 mg/kg-day 7.30E+00 mg/kg-day 3.10E-06 6.76E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 3.04E-07 mg/kg-day 7.30E-01 mg/kg-day 4.07E-07 8.87E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 4.20E-08 mg/kg-day 7.30E+00 mg/kg-day 5.62E-07 1.22E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 1.45E-07 mg/kg-day 7.30E-01 mg/kg-day 1.94E-07 4.22E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 4.67E-06 --

Exposure Point Total 1.37E-05 --

Exposure Medium Total 1.37E-05 --

Medium Total 1.37E-05 --

Total of Receptor Risks Across All Media 1.37E-05 Total of Receptor Hazards Across All Media --



TABLE 7.19.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 1.95E-06 mg/kg-day 7.30E-01 mg/kg-day 6.11E-06 N/A

Benzo(a)pyrene 3.20E+03 ug/kg 1.49E-06 mg/kg-day 7.30E+00 mg/kg-day 4.65E-05 N/A

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.95E-06 mg/kg-day 7.30E-01 mg/kg-day 6.11E-06 N/A

Dibenz(a,h)anthracene 5.80E+02 ug/kg 2.70E-07 mg/kg-day 7.30E+00 mg/kg-day 8.44E-06 N/A

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 9.30E-07 mg/kg-day 7.30E-01 mg/kg-day 2.91E-06 N/A

Exp. Route Total 7.01E-05 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 8.02E-07 mg/kg-day 7.30E-01 mg/kg-day 2.35E-06 N/A

Benzo(a)pyrene 3.20E+03 ug/kg 6.11E-07 mg/kg-day 7.30E+00 mg/kg-day 1.79E-05 N/A

Benzo(b)fluoranthene 4.20E+03 ug/kg 8.02E-07 mg/kg-day 7.30E-01 mg/kg-day 2.35E-06 N/A

Dibenz(a,h)anthracene 5.80E+02 ug/kg 1.11E-07 mg/kg-day 7.30E+00 mg/kg-day 3.24E-06 N/A

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 3.82E-07 mg/kg-day 7.30E-01 mg/kg-day 1.12E-06 N/A

Exp. Route Total 2.69E-05 --

Exposure Point Total 9.70E-05 --

Exposure Medium Total 9.70E-05 --

Medium Total 9.70E-05 --

Total of Receptor Risks Across All Media 9.70E-05 Total of Receptor Hazards Across All Media --



TABLE 7.20.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.38E-11 mg/kg-day 1.30E+05 mg/kg-day 1.80E-06 1.61E-10 mg/kg-day 1.00E-09 mg/kg-day 1.61E-01

Aluminum 1.64E+04 mg/kg 1.80E-02 mg/kg-day -- mg/kg-day -- 2.10E-01 mg/kg-day 1.00E+00 mg/kg-day 2.10E-01

Antimony 1.33E+00 mg/kg 1.46E-06 mg/kg-day -- mg/kg-day -- 1.70E-05 mg/kg-day 4.00E-04 mg/kg-day 4.25E-02

Arsenic 5.35E+00 mg/kg 5.86E-06 mg/kg-day 1.50E+00 mg/kg-day 8.79E-06 6.84E-05 mg/kg-day 3.00E-04 mg/kg-day 2.28E-01

Cadmium 2.81E+00 mg/kg 3.08E-06 mg/kg-day -- mg/kg-day -- 3.59E-05 mg/kg-day 1.00E-03 mg/kg-day 3.59E-02

Chromium 2.14E+01 mg/kg 2.35E-05 mg/kg-day 5.00E-01 mg/kg-day 6.25E-05 2.74E-04 mg/kg-day 3.00E-03 mg/kg-day 9.12E-02

Cobalt 8.76E+00 mg/kg 9.60E-06 mg/kg-day -- mg/kg-day -- 1.12E-04 mg/kg-day 3.00E-04 mg/kg-day 3.73E-01

Iron 2.17E+04 mg/kg 2.38E-02 mg/kg-day -- mg/kg-day -- 2.77E-01 mg/kg-day 7.00E-01 mg/kg-day 3.96E-01

Manganese 6.78E+02 mg/kg 7.43E-04 mg/kg-day -- mg/kg-day -- 8.67E-03 mg/kg-day 2.40E-02 mg/kg-day 3.61E-01

Vanadium 3.16E+01 mg/kg 3.46E-05 mg/kg-day -- mg/kg-day -- 4.04E-04 mg/kg-day 5.00E-03 mg/kg-day 8.08E-02

Dieldrin 1.38E+02 ug/kg 1.51E-07 mg/kg-day 1.60E+01 mg/kg-day 2.42E-06 1.76E-06 mg/kg-day 5.00E-05 mg/kg-day 3.53E-02

Benz(a)anthracene 5.60E+03 ug/kg 6.14E-06 mg/kg-day 7.30E-01 mg/kg-day 2.39E-05 7.16E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 4.61E-06 mg/kg-day 7.30E+00 mg/kg-day 1.80E-04 5.38E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 5.08E-06 mg/kg-day 7.30E-01 mg/kg-day 1.98E-05 5.93E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 3.31E-06 mg/kg-day 7.30E-02 mg/kg-day 1.29E-06 3.86E-05 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 5.14E-06 mg/kg-day 7.30E-03 mg/kg-day 2.00E-07 6.00E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 2.96E-07 mg/kg-day 7.30E+00 mg/kg-day 1.15E-05 3.45E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.08E-06 mg/kg-day 7.30E-01 mg/kg-day 8.11E-06 2.43E-05 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 6.10E-07 mg/kg-day -- mg/kg-day -- 7.12E-06 mg/kg-day 2.00E-02 mg/kg-day 3.56E-04

Phenanthrene 1.79E+04 ug/kg 1.96E-05 mg/kg-day -- mg/kg-day -- 2.29E-04 mg/kg-day 3.00E-02 mg/kg-day 7.63E-03

Exp. Route Total 3.20E-04 2.02E+00

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.16E-12 mg/kg-day 1.30E+05 mg/kg-day 1.51E-07 1.35E-11 mg/kg-day 1.00E-09 mg/kg-day 1.35E-02

Aluminum 1.64E+04 mg/kg 5.03E-04 mg/kg-day -- mg/kg-day -- 5.87E-03 mg/kg-day 1.00E+00 mg/kg-day 5.87E-03

Antimony 1.33E+00 mg/kg 4.08E-08 mg/kg-day -- mg/kg-day -- 4.76E-07 mg/kg-day 6.00E-05 mg/kg-day 7.94E-03

Arsenic 5.35E+00 mg/kg 4.92E-07 mg/kg-day 1.50E+00 mg/kg-day 7.39E-07 5.75E-06 mg/kg-day 3.00E-04 mg/kg-day 1.92E-02

Cadmium 2.81E+00 mg/kg 8.62E-09 mg/kg-day -- mg/kg-day -- 1.01E-07 mg/kg-day 2.50E-05 mg/kg-day 4.02E-03

Chromium 2.14E+01 mg/kg 6.57E-07 mg/kg-day 2.00E+01 mg/kg-day 7.00E-05 7.66E-06 mg/kg-day 7.50E-05 mg/kg-day 1.02E-01

Cobalt 8.76E+00 mg/kg 2.69E-07 mg/kg-day -- mg/kg-day -- 3.14E-06 mg/kg-day 3.00E-04 mg/kg-day 1.05E-02

Iron 2.17E+04 mg/kg 6.66E-04 mg/kg-day -- mg/kg-day -- 7.77E-03 mg/kg-day 7.00E-01 mg/kg-day 1.11E-02

Manganese 6.78E+02 mg/kg 2.08E-05 mg/kg-day -- mg/kg-day -- 2.43E-04 mg/kg-day 9.60E-04 mg/kg-day 2.53E-01

Vanadium 3.16E+01 mg/kg 9.70E-07 mg/kg-day -- mg/kg-day -- 1.13E-05 mg/kg-day 1.30E-04 mg/kg-day 8.70E-02

Dieldrin 1.38E+02 ug/kg 4.23E-08 mg/kg-day 1.60E+01 mg/kg-day 6.78E-07 4.94E-07 mg/kg-day 5.00E-05 mg/kg-day 9.88E-03

Benz(a)anthracene 5.60E+03 ug/kg 2.23E-06 mg/kg-day 7.30E-01 mg/kg-day 8.70E-06 2.61E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.68E-06 mg/kg-day 7.30E+00 mg/kg-day 6.54E-05 1.96E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.85E-06 mg/kg-day 7.30E-01 mg/kg-day 7.21E-06 2.16E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.20E-06 mg/kg-day 7.30E-02 mg/kg-day 4.69E-07 1.41E-05 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.87E-06 mg/kg-day 7.30E-03 mg/kg-day 7.28E-08 2.18E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.08E-07 mg/kg-day 7.30E+00 mg/kg-day 4.19E-06 1.26E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 7.58E-07 mg/kg-day 7.30E-01 mg/kg-day 2.95E-06 8.84E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 2.22E-07 mg/kg-day -- mg/kg-day -- 2.59E-06 mg/kg-day 2.00E-02 mg/kg-day 1.30E-04

Phenanthrene 1.79E+04 ug/kg 7.14E-06 mg/kg-day -- mg/kg-day -- 8.33E-05 mg/kg-day 3.00E-02 mg/kg-day 2.78E-03

Exp. Route Total 1.61E-04 5.27E-01

Exposure Point Total 4.81E-04 2.55E+00

Exposure Medium Total 4.81E-04 2.55E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 4.84E-06 mg/m3 3.40E-02 1/(mg/m3) 1.65E-07 5.65E-05 mg/m3 3.00E-03 mg/m3 1.88E-02

Exp. Route Total 1.65E-07 1.88E-02

Exposure Point Total 1.65E-07 1.88E-02

Exposure Medium Total 1.65E-07 1.88E-02

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 2.72E-10 mg/m3 1.20E+01 1/(mg/m3) 1.74E-08 3.17E-09 mg/m3 1.00E-04 mg/m3 3.17E-05

Exp. Route Total 1.74E-08 3.17E-05

Exposure Point Total 1.74E-08 3.17E-05

Exposure Medium Total 1.74E-08 3.17E-05

Medium Total 4.81E-04 2.57E+00

Total of Receptor Risks Across All Media 4.81E-04 Total of Receptor Hazards Across All Media 2.57E+00



TABLE 7.20a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.38E-11 mg/kg-day 1.30E+05 mg/kg-day 1.80E-06 1.61E-10 mg/kg-day 1.00E-09 mg/kg-day 1.61E-01

Aluminum 1.64E+04 mg/kg 1.80E-02 mg/kg-day -- mg/kg-day -- 2.10E-01 mg/kg-day 1.00E+00 mg/kg-day 2.10E-01

Antimony 1.33E+00 mg/kg 1.46E-06 mg/kg-day -- mg/kg-day -- 1.70E-05 mg/kg-day 4.00E-04 mg/kg-day 4.25E-02

Cadmium 2.81E+00 mg/kg 3.08E-06 mg/kg-day -- mg/kg-day -- 3.59E-05 mg/kg-day 1.00E-03 mg/kg-day 3.59E-02

Chromium 2.14E+01 mg/kg 2.35E-05 mg/kg-day 5.00E-01 mg/kg-day 6.25E-05 2.74E-04 mg/kg-day 3.00E-03 mg/kg-day 9.12E-02

Cobalt 8.76E+00 mg/kg 9.60E-06 mg/kg-day -- mg/kg-day -- 1.12E-04 mg/kg-day 3.00E-04 mg/kg-day 3.73E-01

Iron 2.17E+04 mg/kg 2.38E-02 mg/kg-day -- mg/kg-day -- 2.77E-01 mg/kg-day 7.00E-01 mg/kg-day 3.96E-01

Vanadium 3.16E+01 mg/kg 3.46E-05 mg/kg-day -- mg/kg-day -- 4.04E-04 mg/kg-day 5.00E-03 mg/kg-day 8.08E-02

Dieldrin 1.38E+02 ug/kg 1.51E-07 mg/kg-day 1.60E+01 mg/kg-day 2.42E-06 1.76E-06 mg/kg-day 5.00E-05 mg/kg-day 3.53E-02

Benz(a)anthracene 5.60E+03 ug/kg 6.14E-06 mg/kg-day 7.30E-01 mg/kg-day 2.39E-05 7.16E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 4.61E-06 mg/kg-day 7.30E+00 mg/kg-day 1.80E-04 5.38E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 5.08E-06 mg/kg-day 7.30E-01 mg/kg-day 1.98E-05 5.93E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 3.31E-06 mg/kg-day 7.30E-02 mg/kg-day 1.29E-06 3.86E-05 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 5.14E-06 mg/kg-day 7.30E-03 mg/kg-day 2.00E-07 6.00E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 2.96E-07 mg/kg-day 7.30E+00 mg/kg-day 1.15E-05 3.45E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.08E-06 mg/kg-day 7.30E-01 mg/kg-day 8.11E-06 2.43E-05 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 6.10E-07 mg/kg-day -- mg/kg-day -- 7.12E-06 mg/kg-day 2.00E-02 mg/kg-day 3.56E-04

Phenanthrene 1.79E+04 ug/kg 1.96E-05 mg/kg-day -- mg/kg-day -- 2.29E-04 mg/kg-day 3.00E-02 mg/kg-day 7.63E-03

Exp. Route Total 3.11E-04 1.43E+00

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.16E-12 mg/kg-day 1.30E+05 mg/kg-day 1.51E-07 1.35E-11 mg/kg-day 1.00E-09 mg/kg-day 1.35E-02

Aluminum 1.64E+04 mg/kg 5.03E-04 mg/kg-day -- mg/kg-day -- 5.87E-03 mg/kg-day 1.00E+00 mg/kg-day 5.87E-03

Antimony 1.33E+00 mg/kg 4.08E-08 mg/kg-day -- mg/kg-day -- 4.76E-07 mg/kg-day 6.00E-05 mg/kg-day 7.94E-03

Cadmium 2.81E+00 mg/kg 8.62E-09 mg/kg-day -- mg/kg-day -- 1.01E-07 mg/kg-day 2.50E-05 mg/kg-day 4.02E-03

Chromium 2.14E+01 mg/kg 6.57E-07 mg/kg-day 2.00E+01 mg/kg-day 7.00E-05 7.66E-06 mg/kg-day 7.50E-05 mg/kg-day 1.02E-01

Cobalt 8.76E+00 mg/kg 2.69E-07 mg/kg-day -- mg/kg-day -- 3.14E-06 mg/kg-day 3.00E-04 mg/kg-day 1.05E-02

Iron 2.17E+04 mg/kg 6.66E-04 mg/kg-day -- mg/kg-day -- 7.77E-03 mg/kg-day 7.00E-01 mg/kg-day 1.11E-02

Vanadium 3.16E+01 mg/kg 9.70E-07 mg/kg-day -- mg/kg-day -- 1.13E-05 mg/kg-day 1.30E-04 mg/kg-day 8.70E-02

Dieldrin 1.38E+02 ug/kg 4.23E-08 mg/kg-day 1.60E+01 mg/kg-day 6.78E-07 4.94E-07 mg/kg-day 5.00E-05 mg/kg-day 9.88E-03

Benz(a)anthracene 5.60E+03 ug/kg 2.23E-06 mg/kg-day 7.30E-01 mg/kg-day 8.70E-06 2.61E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.68E-06 mg/kg-day 7.30E+00 mg/kg-day 6.54E-05 1.96E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.85E-06 mg/kg-day 7.30E-01 mg/kg-day 7.21E-06 2.16E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.20E-06 mg/kg-day 7.30E-02 mg/kg-day 4.69E-07 1.41E-05 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.87E-06 mg/kg-day 7.30E-03 mg/kg-day 7.28E-08 2.18E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.08E-07 mg/kg-day 7.30E+00 mg/kg-day 4.19E-06 1.26E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 7.58E-07 mg/kg-day 7.30E-01 mg/kg-day 2.95E-06 8.84E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 2.22E-07 mg/kg-day -- mg/kg-day -- 2.59E-06 mg/kg-day 2.00E-02 mg/kg-day 1.30E-04

Phenanthrene 1.79E+04 ug/kg 7.14E-06 mg/kg-day -- mg/kg-day -- 8.33E-05 mg/kg-day 3.00E-02 mg/kg-day 2.78E-03

Exp. Route Total 1.60E-04 2.55E-01

Exposure Point Total 4.71E-04 1.69E+00

Exposure Medium Total 4.71E-04 1.69E+00

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 4.84E-06 mg/m3 3.40E-02 1/(mg/m3) 1.65E-07 5.65E-05 mg/m3 3.00E-03 mg/m3 1.88E-02

Exp. Route Total 1.65E-07 1.88E-02

Exposure Point Total 1.65E-07 1.88E-02

Exposure Medium Total 1.65E-07 1.88E-02

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 2.72E-10 mg/m3 1.20E+01 1/(mg/m3) 1.74E-08 3.17E-09 mg/m3 1.00E-04 mg/m3 3.17E-05

Exp. Route Total 1.74E-08 3.17E-05

Exposure Point Total 1.74E-08 3.17E-05

Exposure Medium Total 1.74E-08 3.17E-05

Medium Total 4.71E-04 1.71E+00

Total of Receptor Risks Across All Media 4.71E-04 Total of Receptor Hazards Across All Media 1.71E+00



TABLE 7.21.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.92E-12 mg/kg-day 1.30E+05 mg/kg-day 7.69E-07 1.73E-11 mg/kg-day 1.00E-09 mg/kg-day 1.73E-02

Aluminum 1.64E+04 mg/kg 7.70E-03 mg/kg-day -- mg/kg-day -- 2.25E-02 mg/kg-day 1.00E+00 mg/kg-day 2.25E-02

Antimony 1.33E+00 mg/kg 6.25E-07 mg/kg-day -- mg/kg-day -- 1.82E-06 mg/kg-day 4.00E-04 mg/kg-day 4.55E-03

Arsenic 5.35E+00 mg/kg 2.51E-06 mg/kg-day 1.50E+00 mg/kg-day 3.77E-06 7.33E-06 mg/kg-day 3.00E-04 mg/kg-day 2.44E-02

Cadmium 2.81E+00 mg/kg 1.32E-06 mg/kg-day -- mg/kg-day -- 3.85E-06 mg/kg-day 1.00E-03 mg/kg-day 3.85E-03

Chromium 2.14E+01 mg/kg 1.01E-05 mg/kg-day 5.00E-01 mg/kg-day 9.21E-06 2.93E-05 mg/kg-day 3.00E-03 mg/kg-day 9.77E-03

Cobalt 8.76E+00 mg/kg 4.11E-06 mg/kg-day -- mg/kg-day -- 1.20E-05 mg/kg-day 3.00E-04 mg/kg-day 4.00E-02

Iron 2.17E+04 mg/kg 1.02E-02 mg/kg-day -- mg/kg-day -- 2.97E-02 mg/kg-day 7.00E-01 mg/kg-day 4.25E-02

Manganese 6.78E+02 mg/kg 3.18E-04 mg/kg-day -- mg/kg-day -- 9.29E-04 mg/kg-day 2.40E-02 mg/kg-day 3.87E-02

Vanadium 3.16E+01 mg/kg 1.48E-05 mg/kg-day -- mg/kg-day -- 4.33E-05 mg/kg-day 5.00E-03 mg/kg-day 8.66E-03

Dieldrin 1.38E+02 ug/kg 6.48E-08 mg/kg-day 1.60E+01 mg/kg-day 1.04E-06 1.89E-07 mg/kg-day 5.00E-05 mg/kg-day 3.78E-03

Benz(a)anthracene 5.60E+03 ug/kg 2.63E-06 mg/kg-day 7.30E-01 mg/kg-day 3.52E-06 7.67E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.98E-06 mg/kg-day 7.30E+00 mg/kg-day 2.65E-05 5.77E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.18E-06 mg/kg-day 7.30E-01 mg/kg-day 2.92E-06 6.36E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.42E-06 mg/kg-day 7.30E-02 mg/kg-day 1.90E-07 4.14E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 2.20E-06 mg/kg-day 7.30E-03 mg/kg-day 2.95E-08 6.42E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.27E-07 mg/kg-day 7.30E+00 mg/kg-day 1.70E-06 3.70E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 8.92E-07 mg/kg-day 7.30E-01 mg/kg-day 1.19E-06 2.60E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 2.62E-07 mg/kg-day -- mg/kg-day -- 7.63E-07 mg/kg-day 2.00E-02 mg/kg-day 3.82E-05

Phenanthrene 1.79E+04 ug/kg 8.41E-06 mg/kg-day -- mg/kg-day -- 2.45E-05 mg/kg-day 3.00E-02 mg/kg-day 8.17E-04

Exp. Route Total 5.08E-05 2.17E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 7.08E-13 mg/kg-day 1.30E+05 mg/kg-day 9.21E-08 2.07E-12 mg/kg-day 1.00E-09 mg/kg-day 2.07E-03

Aluminum 1.64E+04 mg/kg 3.07E-04 mg/kg-day -- mg/kg-day -- 8.96E-04 mg/kg-day 1.00E+00 mg/kg-day 8.96E-04

Antimony 1.33E+00 mg/kg 2.49E-08 mg/kg-day -- mg/kg-day -- 7.27E-08 mg/kg-day 6.00E-05 mg/kg-day 1.21E-03

Arsenic 5.35E+00 mg/kg 3.01E-07 mg/kg-day 1.50E+00 mg/kg-day 4.51E-07 8.77E-07 mg/kg-day 3.00E-04 mg/kg-day 2.92E-03

Cadmium 2.81E+00 mg/kg 5.27E-09 mg/kg-day -- mg/kg-day -- 1.54E-08 mg/kg-day 2.50E-05 mg/kg-day 6.14E-04

Chromium 2.14E+01 mg/kg 4.01E-07 mg/kg-day 2.00E+01 mg/kg-day 1.47E-05 1.17E-06 mg/kg-day 7.50E-05 mg/kg-day 1.56E-02

Cobalt 8.76E+00 mg/kg 1.64E-07 mg/kg-day -- mg/kg-day -- 4.79E-07 mg/kg-day 3.00E-04 mg/kg-day 1.60E-03

Iron 2.17E+04 mg/kg 4.07E-04 mg/kg-day -- mg/kg-day -- 1.19E-03 mg/kg-day 7.00E-01 mg/kg-day 1.69E-03

Manganese 6.78E+02 mg/kg 1.27E-05 mg/kg-day -- mg/kg-day -- 3.71E-05 mg/kg-day 9.60E-04 mg/kg-day 3.86E-02

Vanadium 3.16E+01 mg/kg 5.92E-07 mg/kg-day -- mg/kg-day -- 1.73E-06 mg/kg-day 1.30E-04 mg/kg-day 1.33E-02

Dieldrin 1.38E+02 ug/kg 2.59E-08 mg/kg-day 1.60E+01 mg/kg-day 4.14E-07 7.54E-08 mg/kg-day 5.00E-05 mg/kg-day 1.51E-03

Benz(a)anthracene 5.60E+03 ug/kg 1.36E-06 mg/kg-day 7.30E-01 mg/kg-day 1.83E-06 3.98E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.03E-06 mg/kg-day 7.30E+00 mg/kg-day 1.37E-05 2.99E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.13E-06 mg/kg-day 7.30E-01 mg/kg-day 1.51E-06 3.30E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 7.36E-07 mg/kg-day 7.30E-02 mg/kg-day 9.85E-08 2.15E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.14E-06 mg/kg-day 7.30E-03 mg/kg-day 1.53E-08 3.33E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 6.58E-08 mg/kg-day 7.30E+00 mg/kg-day 8.80E-07 1.92E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 4.63E-07 mg/kg-day 7.30E-01 mg/kg-day 6.19E-07 1.35E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.36E-07 mg/kg-day -- mg/kg-day -- 3.96E-07 mg/kg-day 2.00E-02 mg/kg-day 1.98E-05

Phenanthrene 1.79E+04 ug/kg 4.36E-06 mg/kg-day -- mg/kg-day -- 1.27E-05 mg/kg-day 3.00E-02 mg/kg-day 4.24E-04

Exp. Route Total 3.43E-05 8.04E-02

Exposure Point Total 8.51E-05 2.97E-01

Exposure Medium Total 8.51E-05 2.97E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.94E-05 mg/m3 3.40E-02 1/(mg/m3) 6.58E-07 5.65E-05 mg/m3 3.00E-03 mg/m3 1.88E-02

Exp. Route Total 6.58E-07 1.88E-02

Exposure Point Total 6.58E-07 1.88E-02

Exposure Medium Total 6.58E-07 1.88E-02

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.09E-09 mg/m3 1.20E+01 1/(mg/m3) 2.39E-08 3.17E-09 mg/m3 1.00E-04 mg/m3 3.17E-05

Exp. Route Total 2.39E-08 3.17E-05

Exposure Point Total 2.39E-08 3.17E-05

Exposure Medium Total 2.39E-08 3.17E-05

Medium Total 8.58E-05 3.16E-01

Total of Receptor Risks Across All Media 8.58E-05 Total of Receptor Hazards Across All Media 3.16E-01



TABLE 7.21a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.92E-12 mg/kg-day 1.30E+05 mg/kg-day 7.69E-07 1.73E-11 mg/kg-day 1.00E-09 mg/kg-day 1.73E-02

Aluminum 1.64E+04 mg/kg 7.70E-03 mg/kg-day -- mg/kg-day -- 2.25E-02 mg/kg-day 1.00E+00 mg/kg-day 2.25E-02

Antimony 1.33E+00 mg/kg 6.25E-07 mg/kg-day -- mg/kg-day -- 1.82E-06 mg/kg-day 4.00E-04 mg/kg-day 4.55E-03

Cadmium 2.81E+00 mg/kg 1.32E-06 mg/kg-day -- mg/kg-day -- 3.85E-06 mg/kg-day 1.00E-03 mg/kg-day 3.85E-03

Chromium 2.14E+01 mg/kg 1.01E-05 mg/kg-day 5.00E-01 mg/kg-day 9.21E-06 2.93E-05 mg/kg-day 3.00E-03 mg/kg-day 9.77E-03

Cobalt 8.76E+00 mg/kg 4.11E-06 mg/kg-day -- mg/kg-day -- 1.20E-05 mg/kg-day 3.00E-04 mg/kg-day 4.00E-02

Iron 2.17E+04 mg/kg 1.02E-02 mg/kg-day -- mg/kg-day -- 2.97E-02 mg/kg-day 7.00E-01 mg/kg-day 4.25E-02

Vanadium 3.16E+01 mg/kg 1.48E-05 mg/kg-day -- mg/kg-day -- 4.33E-05 mg/kg-day 5.00E-03 mg/kg-day 8.66E-03

Dieldrin 1.38E+02 ug/kg 6.48E-08 mg/kg-day 1.60E+01 mg/kg-day 1.04E-06 1.89E-07 mg/kg-day 5.00E-05 mg/kg-day 3.78E-03

Benz(a)anthracene 5.60E+03 ug/kg 2.63E-06 mg/kg-day 7.30E-01 mg/kg-day 3.52E-06 7.67E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.98E-06 mg/kg-day 7.30E+00 mg/kg-day 2.65E-05 5.77E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.18E-06 mg/kg-day 7.30E-01 mg/kg-day 2.92E-06 6.36E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.42E-06 mg/kg-day 7.30E-02 mg/kg-day 1.90E-07 4.14E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 2.20E-06 mg/kg-day 7.30E-03 mg/kg-day 2.95E-08 6.42E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.27E-07 mg/kg-day 7.30E+00 mg/kg-day 1.70E-06 3.70E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 8.92E-07 mg/kg-day 7.30E-01 mg/kg-day 1.19E-06 2.60E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 2.62E-07 mg/kg-day -- mg/kg-day -- 7.63E-07 mg/kg-day 2.00E-02 mg/kg-day 3.82E-05

Phenanthrene 1.79E+04 ug/kg 8.41E-06 mg/kg-day -- mg/kg-day -- 2.45E-05 mg/kg-day 3.00E-02 mg/kg-day 8.17E-04

Exp. Route Total 4.70E-05 1.54E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 7.08E-13 mg/kg-day 1.30E+05 mg/kg-day 9.21E-08 2.07E-12 mg/kg-day 1.00E-09 mg/kg-day 2.07E-03

Aluminum 1.64E+04 mg/kg 3.07E-04 mg/kg-day -- mg/kg-day -- 8.96E-04 mg/kg-day 1.00E+00 mg/kg-day 8.96E-04

Antimony 1.33E+00 mg/kg 2.49E-08 mg/kg-day -- mg/kg-day -- 7.27E-08 mg/kg-day 6.00E-05 mg/kg-day 1.21E-03

Cadmium 2.81E+00 mg/kg 5.27E-09 mg/kg-day -- mg/kg-day -- 1.54E-08 mg/kg-day 2.50E-05 mg/kg-day 6.14E-04

Chromium 2.14E+01 mg/kg 4.01E-07 mg/kg-day 2.00E+01 mg/kg-day 1.47E-05 1.17E-06 mg/kg-day 7.50E-05 mg/kg-day 1.56E-02

Cobalt 8.76E+00 mg/kg 1.64E-07 mg/kg-day -- mg/kg-day -- 4.79E-07 mg/kg-day 3.00E-04 mg/kg-day 1.60E-03

Iron 2.17E+04 mg/kg 4.07E-04 mg/kg-day -- mg/kg-day -- 1.19E-03 mg/kg-day 7.00E-01 mg/kg-day 1.69E-03

Vanadium 3.16E+01 mg/kg 5.92E-07 mg/kg-day -- mg/kg-day -- 1.73E-06 mg/kg-day 1.30E-04 mg/kg-day 1.33E-02

Dieldrin 1.38E+02 ug/kg 2.59E-08 mg/kg-day 1.60E+01 mg/kg-day 4.14E-07 7.54E-08 mg/kg-day 5.00E-05 mg/kg-day 1.51E-03

Benz(a)anthracene 5.60E+03 ug/kg 1.36E-06 mg/kg-day 7.30E-01 mg/kg-day 1.83E-06 3.98E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.03E-06 mg/kg-day 7.30E+00 mg/kg-day 1.37E-05 2.99E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.13E-06 mg/kg-day 7.30E-01 mg/kg-day 1.51E-06 3.30E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 7.36E-07 mg/kg-day 7.30E-02 mg/kg-day 9.85E-08 2.15E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.14E-06 mg/kg-day 7.30E-03 mg/kg-day 1.53E-08 3.33E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 6.58E-08 mg/kg-day 7.30E+00 mg/kg-day 8.80E-07 1.92E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 4.63E-07 mg/kg-day 7.30E-01 mg/kg-day 6.19E-07 1.35E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.36E-07 mg/kg-day -- mg/kg-day -- 3.96E-07 mg/kg-day 2.00E-02 mg/kg-day 1.98E-05

Phenanthrene 1.79E+04 ug/kg 4.36E-06 mg/kg-day -- mg/kg-day -- 1.27E-05 mg/kg-day 3.00E-02 mg/kg-day 4.24E-04

Exp. Route Total 3.39E-05 3.89E-02

Exposure Point Total 8.09E-05 1.93E-01

Exposure Medium Total 8.09E-05 1.93E-01

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.94E-05 mg/m3 3.40E-02 1/(mg/m3) 6.58E-07 5.65E-05 mg/m3 3.00E-03 mg/m3 1.88E-02

Exp. Route Total 6.58E-07 1.88E-02

Exposure Point Total 6.58E-07 1.88E-02

Exposure Medium Total 6.58E-07 1.88E-02

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.09E-09 mg/m3 1.20E+01 1/(mg/m3) 2.39E-08 3.17E-09 mg/m3 1.00E-04 mg/m3 3.17E-05

Exp. Route Total 2.39E-08 3.17E-05

Exposure Point Total 2.39E-08 3.17E-05

Exposure Medium Total 2.39E-08 3.17E-05

Medium Total 8.16E-05 2.11E-01

Total of Receptor Risks Across All Media 8.16E-05 Total of Receptor Hazards Across All Media 2.11E-01



TABLE 7.22.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.97E-11 mg/kg-day 1.30E+05 mg/kg-day 2.56E-06 N/A

Aluminum 1.64E+04 mg/kg 7.70E-03 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 6.25E-07 mg/kg-day -- mg/kg-day -- N/A

Arsenic 5.35E+00 mg/kg 8.38E-06 mg/kg-day 1.50E+00 mg/kg-day 1.26E-05 N/A

Cadmium 2.81E+00 mg/kg 1.32E-06 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 3.35E-05 mg/kg-day 5.00E-01 mg/kg-day 7.18E-05 N/A

Cobalt 8.76E+00 mg/kg 4.11E-06 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 1.02E-02 mg/kg-day -- mg/kg-day -- N/A

Manganese 6.78E+02 mg/kg 3.18E-04 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 1.48E-05 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 2.16E-07 mg/kg-day 1.60E+01 mg/kg-day 3.46E-06 N/A

Benz(a)anthracene 5.60E+03 ug/kg 8.77E-06 mg/kg-day 7.30E-01 mg/kg-day 2.74E-05 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 6.59E-06 mg/kg-day 7.30E+00 mg/kg-day 2.06E-04 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 7.26E-06 mg/kg-day 7.30E-01 mg/kg-day 2.27E-05 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 4.73E-06 mg/kg-day 7.30E-02 mg/kg-day 1.48E-06 N/A

Chrysene 4.69E+03 ug/kg 7.34E-06 mg/kg-day 7.30E-03 mg/kg-day 2.30E-07 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 4.23E-07 mg/kg-day 7.30E+00 mg/kg-day 1.32E-05 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.97E-06 mg/kg-day 7.30E-01 mg/kg-day 9.30E-06 N/A

Naphthalene 5.57E+02 ug/kg 2.62E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 8.41E-06 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 3.71E-04 --

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.87E-12 mg/kg-day 1.30E+05 mg/kg-day 2.43E-07 N/A

Aluminum 1.64E+04 mg/kg 3.07E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 2.49E-08 mg/kg-day -- mg/kg-day -- N/A

Arsenic 5.35E+00 mg/kg 7.93E-07 mg/kg-day 1.50E+00 mg/kg-day 1.19E-06 N/A

Cadmium 2.81E+00 mg/kg 5.27E-09 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 1.06E-06 mg/kg-day 2.00E+01 mg/kg-day 8.47E-05 N/A

Cobalt 8.76E+00 mg/kg 1.64E-07 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 4.07E-04 mg/kg-day -- mg/kg-day -- N/A

Manganese 6.78E+02 mg/kg 1.27E-05 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 5.92E-07 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 6.82E-08 mg/kg-day 1.60E+01 mg/kg-day 1.09E-06 N/A

Benz(a)anthracene 5.60E+03 ug/kg 3.60E-06 mg/kg-day 7.30E-01 mg/kg-day 1.05E-05 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 2.71E-06 mg/kg-day 7.30E+00 mg/kg-day 7.91E-05 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.98E-06 mg/kg-day 7.30E-01 mg/kg-day 8.72E-06 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.94E-06 mg/kg-day 7.30E-02 mg/kg-day 5.67E-07 N/A

Chrysene 4.69E+03 ug/kg 3.01E-06 mg/kg-day 7.30E-03 mg/kg-day 8.81E-08 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.73E-07 mg/kg-day 7.30E+00 mg/kg-day 5.07E-06 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.22E-06 mg/kg-day 7.30E-01 mg/kg-day 3.57E-06 N/A

Naphthalene 5.57E+02 ug/kg 1.36E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 4.36E-06 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 1.95E-04 --

Exposure Point Total 5.66E-04 --

Exposure Medium Total 5.66E-04 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 2.42E-05 mg/m3 3.40E-02 1/(mg/m3) 8.23E-07 N/A

Exp. Route Total 8.23E-07 --

Exposure Point Total 8.23E-07 --

Exposure Medium Total 8.23E-07 --

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.36E-09 mg/m3 1.20E+01 1/(mg/m3) 4.13E-08 N/A

Exp. Route Total 4.13E-08 --

Exposure Point Total 4.13E-08 --

Exposure Medium Total 4.13E-08 --

Medium Total 5.67E-04 --

Total of Receptor Risks Across All Media 5.67E-04 Total of Receptor Hazards Across All Media --



TABLE 7.22a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.97E-11 mg/kg-day 1.30E+05 mg/kg-day 2.56E-06 N/A

Aluminum 1.64E+04 mg/kg 7.70E-03 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 6.25E-07 mg/kg-day -- mg/kg-day -- N/A

Cadmium 2.81E+00 mg/kg 1.32E-06 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 3.35E-05 mg/kg-day 5.00E-01 mg/kg-day 7.18E-05 N/A

Cobalt 8.76E+00 mg/kg 4.11E-06 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 1.02E-02 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 1.48E-05 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 2.16E-07 mg/kg-day 1.60E+01 mg/kg-day 3.46E-06 N/A

Benz(a)anthracene 5.60E+03 ug/kg 8.77E-06 mg/kg-day 7.30E-01 mg/kg-day 2.74E-05 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 6.59E-06 mg/kg-day 7.30E+00 mg/kg-day 2.06E-04 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 7.26E-06 mg/kg-day 7.30E-01 mg/kg-day 2.27E-05 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 4.73E-06 mg/kg-day 7.30E-02 mg/kg-day 1.48E-06 N/A

Chrysene 4.69E+03 ug/kg 7.34E-06 mg/kg-day 7.30E-03 mg/kg-day 2.30E-07 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 4.23E-07 mg/kg-day 7.30E+00 mg/kg-day 1.32E-05 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.97E-06 mg/kg-day 7.30E-01 mg/kg-day 9.30E-06 N/A

Naphthalene 5.57E+02 ug/kg 2.62E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 8.41E-06 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 3.58E-04 --

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.87E-12 mg/kg-day 1.30E+05 mg/kg-day 2.43E-07 N/A

Aluminum 1.64E+04 mg/kg 3.07E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 2.49E-08 mg/kg-day -- mg/kg-day -- N/A

Cadmium 2.81E+00 mg/kg 5.27E-09 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 1.06E-06 mg/kg-day 2.00E+01 mg/kg-day 8.47E-05 N/A

Cobalt 8.76E+00 mg/kg 1.64E-07 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 4.07E-04 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 5.92E-07 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 6.82E-08 mg/kg-day 1.60E+01 mg/kg-day 1.09E-06 N/A

Benz(a)anthracene 5.60E+03 ug/kg 3.60E-06 mg/kg-day 7.30E-01 mg/kg-day 1.05E-05 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 2.71E-06 mg/kg-day 7.30E+00 mg/kg-day 7.91E-05 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.98E-06 mg/kg-day 7.30E-01 mg/kg-day 8.72E-06 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.94E-06 mg/kg-day 7.30E-02 mg/kg-day 5.67E-07 N/A

Chrysene 4.69E+03 ug/kg 3.01E-06 mg/kg-day 7.30E-03 mg/kg-day 8.81E-08 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.73E-07 mg/kg-day 7.30E+00 mg/kg-day 5.07E-06 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.22E-06 mg/kg-day 7.30E-01 mg/kg-day 3.57E-06 N/A

Naphthalene 5.57E+02 ug/kg 1.36E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 4.36E-06 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 1.94E-04 --

Exposure Point Total 5.52E-04 --

Exposure Medium Total 5.52E-04 --

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 2.42E-05 mg/m3 3.40E-02 1/(mg/m3) 8.23E-07 N/A

Exp. Route Total 8.23E-07 --

Exposure Point Total 8.23E-07 --

Exposure Medium Total 8.23E-07 --

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.36E-09 mg/m3 1.20E+01 1/(mg/m3) 4.13E-08 N/A

Exp. Route Total 4.13E-08 --

Exposure Point Total 4.13E-08 --

Exposure Medium Total 4.13E-08 --

Medium Total 5.53E-04 --

Total of Receptor Risks Across All Media 5.53E-04 Total of Receptor Hazards Across All Media --



TABLE 7.23.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Industrial

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 4.40E-12 mg/kg-day 1.30E+05 mg/kg-day 5.72E-07 1.23E-11 mg/kg-day 1.00E-09 mg/kg-day 1.23E-02

Aluminum 1.64E+04 mg/kg 5.73E-03 mg/kg-day -- mg/kg-day -- 1.60E-02 mg/kg-day 1.00E+00 mg/kg-day 1.60E-02

Antimony 1.33E+00 mg/kg 4.65E-07 mg/kg-day -- mg/kg-day -- 1.30E-06 mg/kg-day 4.00E-04 mg/kg-day 3.25E-03

Arsenic 5.35E+00 mg/kg 1.87E-06 mg/kg-day 1.50E+00 mg/kg-day 2.80E-06 5.23E-06 mg/kg-day 3.00E-04 mg/kg-day 1.74E-02

Cadmium 2.81E+00 mg/kg 9.82E-07 mg/kg-day -- mg/kg-day -- 2.75E-06 mg/kg-day 1.00E-03 mg/kg-day 2.75E-03

Chromium 2.14E+01 mg/kg 7.48E-06 mg/kg-day 5.00E-01 mg/kg-day 3.74E-06 2.09E-05 mg/kg-day 3.00E-03 mg/kg-day 6.98E-03

Cobalt 8.76E+00 mg/kg 3.06E-06 mg/kg-day -- mg/kg-day -- 8.57E-06 mg/kg-day 3.00E-04 mg/kg-day 2.86E-02

Iron 2.17E+04 mg/kg 7.58E-03 mg/kg-day -- mg/kg-day -- 2.12E-02 mg/kg-day 7.00E-01 mg/kg-day 3.03E-02

Manganese 6.78E+02 mg/kg 2.37E-04 mg/kg-day -- mg/kg-day -- 6.63E-04 mg/kg-day 2.40E-02 mg/kg-day 2.76E-02

Vanadium 3.16E+01 mg/kg 1.10E-05 mg/kg-day -- mg/kg-day -- 3.09E-05 mg/kg-day 5.00E-03 mg/kg-day 6.18E-03

Dieldrin 1.38E+02 ug/kg 4.82E-08 mg/kg-day 1.60E+01 mg/kg-day 7.72E-07 1.35E-07 mg/kg-day 5.00E-05 mg/kg-day 2.70E-03

Benz(a)anthracene 5.60E+03 ug/kg 1.96E-06 mg/kg-day 7.30E-01 mg/kg-day 1.43E-06 5.48E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.47E-06 mg/kg-day 7.30E+00 mg/kg-day 1.07E-05 4.12E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.62E-06 mg/kg-day 7.30E-01 mg/kg-day 1.18E-06 4.54E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.06E-06 mg/kg-day 7.30E-02 mg/kg-day 7.70E-08 2.95E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.64E-06 mg/kg-day 7.30E-03 mg/kg-day 1.20E-08 4.59E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 9.44E-08 mg/kg-day 7.30E+00 mg/kg-day 6.89E-07 2.64E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 6.64E-07 mg/kg-day 7.30E-01 mg/kg-day 4.85E-07 1.86E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.95E-07 mg/kg-day -- mg/kg-day -- 5.45E-07 mg/kg-day 2.00E-02 mg/kg-day 2.73E-05

Phenanthrene 1.79E+04 ug/kg 6.26E-06 mg/kg-day -- mg/kg-day -- 1.75E-05 mg/kg-day 3.00E-02 mg/kg-day 5.84E-04

Exp. Route Total 2.25E-05 1.55E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 8.72E-13 mg/kg-day 1.30E+05 mg/kg-day 1.13E-07 2.44E-12 mg/kg-day 1.00E-09 mg/kg-day 2.44E-03

Aluminum 1.64E+04 mg/kg 3.78E-04 mg/kg-day -- mg/kg-day -- 1.06E-03 mg/kg-day 1.00E+00 mg/kg-day 1.06E-03

Antimony 1.33E+00 mg/kg 3.07E-08 mg/kg-day -- mg/kg-day -- 8.59E-08 mg/kg-day 6.00E-05 mg/kg-day 1.43E-03

Arsenic 5.35E+00 mg/kg 3.70E-07 mg/kg-day 1.50E+00 mg/kg-day 5.55E-07 1.04E-06 mg/kg-day 3.00E-04 mg/kg-day 3.45E-03

Cadmium 2.81E+00 mg/kg 6.48E-09 mg/kg-day -- mg/kg-day -- 1.81E-08 mg/kg-day 2.50E-05 mg/kg-day 7.26E-04

Chromium 2.14E+01 mg/kg 4.94E-07 mg/kg-day 2.00E+01 mg/kg-day 9.87E-06 1.38E-06 mg/kg-day 7.50E-05 mg/kg-day 1.84E-02

Cobalt 8.76E+00 mg/kg 2.02E-07 mg/kg-day -- mg/kg-day -- 5.66E-07 mg/kg-day 3.00E-04 mg/kg-day 1.89E-03

Iron 2.17E+04 mg/kg 5.00E-04 mg/kg-day -- mg/kg-day -- 1.40E-03 mg/kg-day 7.00E-01 mg/kg-day 2.00E-03

Manganese 6.78E+02 mg/kg 1.56E-05 mg/kg-day -- mg/kg-day -- 4.38E-05 mg/kg-day 9.60E-04 mg/kg-day 4.56E-02

Vanadium 3.16E+01 mg/kg 7.29E-07 mg/kg-day -- mg/kg-day -- 2.04E-06 mg/kg-day 1.30E-04 mg/kg-day 1.57E-02

Dieldrin 1.38E+02 ug/kg 3.18E-08 mg/kg-day 1.60E+01 mg/kg-day 5.09E-07 8.91E-08 mg/kg-day 5.00E-05 mg/kg-day 1.78E-03

Benz(a)anthracene 5.60E+03 ug/kg 1.68E-06 mg/kg-day 7.30E-01 mg/kg-day 1.23E-06 4.70E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.26E-06 mg/kg-day 7.30E+00 mg/kg-day 9.21E-06 3.53E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.39E-06 mg/kg-day 7.30E-01 mg/kg-day 1.02E-06 3.90E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 9.05E-07 mg/kg-day 7.30E-02 mg/kg-day 6.61E-08 2.54E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.41E-06 mg/kg-day 7.30E-03 mg/kg-day 1.03E-08 3.94E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 8.10E-08 mg/kg-day 7.30E+00 mg/kg-day 5.91E-07 2.27E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 5.70E-07 mg/kg-day 7.30E-01 mg/kg-day 4.16E-07 1.60E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.67E-07 mg/kg-day -- mg/kg-day -- 4.68E-07 mg/kg-day 2.00E-02 mg/kg-day 2.34E-05

Phenanthrene 1.79E+04 ug/kg 5.37E-06 mg/kg-day -- mg/kg-day -- 1.50E-05 mg/kg-day 3.00E-02 mg/kg-day 5.01E-04

Exp. Route Total 2.36E-05 9.50E-02

Exposure Point Total 4.61E-05 2.50E-01

Exposure Medium Total 4.61E-05 2.50E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 9.60E-06 mg/m3 3.40E-02 1/(mg/m3) 3.26E-07 2.69E-05 mg/m3 3.00E-03 mg/m3 8.96E-03

Exp. Route Total 3.26E-07 8.96E-03

Exposure Point Total 3.26E-07 8.96E-03

Exposure Medium Total 3.26E-07 8.96E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 5.39E-10 mg/m3 1.20E+01 1/(mg/m3) 6.47E-09 1.51E-09 mg/m3 1.00E-04 mg/m3 1.51E-05

Exp. Route Total 6.47E-09 1.51E-05

Exposure Point Total 6.47E-09 1.51E-05

Exposure Medium Total 6.47E-09 1.51E-05

Medium Total 4.64E-05 2.59E-01

Total of Receptor Risks Across All Media 4.64E-05 Total of Receptor Hazards Across All Media 2.59E-01



TABLE 7.23a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Industrial

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 4.40E-12 mg/kg-day 1.30E+05 mg/kg-day 5.72E-07 1.23E-11 mg/kg-day 1.00E-09 mg/kg-day 1.23E-02

Aluminum 1.64E+04 mg/kg 5.73E-03 mg/kg-day -- mg/kg-day -- 1.60E-02 mg/kg-day 1.00E+00 mg/kg-day 1.60E-02

Antimony 1.33E+00 mg/kg 4.65E-07 mg/kg-day -- mg/kg-day -- 1.30E-06 mg/kg-day 4.00E-04 mg/kg-day 3.25E-03

Cadmium 2.81E+00 mg/kg 9.82E-07 mg/kg-day -- mg/kg-day -- 2.75E-06 mg/kg-day 1.00E-03 mg/kg-day 2.75E-03

Chromium 2.14E+01 mg/kg 7.48E-06 mg/kg-day 5.00E-01 mg/kg-day 3.74E-06 2.09E-05 mg/kg-day 3.00E-03 mg/kg-day 6.98E-03

Cobalt 8.76E+00 mg/kg 3.06E-06 mg/kg-day -- mg/kg-day -- 8.57E-06 mg/kg-day 3.00E-04 mg/kg-day 2.86E-02

Iron 2.17E+04 mg/kg 7.58E-03 mg/kg-day -- mg/kg-day -- 2.12E-02 mg/kg-day 7.00E-01 mg/kg-day 3.03E-02

Vanadium 3.16E+01 mg/kg 1.10E-05 mg/kg-day -- mg/kg-day -- 3.09E-05 mg/kg-day 5.00E-03 mg/kg-day 6.18E-03

Dieldrin 1.38E+02 ug/kg 4.82E-08 mg/kg-day 1.60E+01 mg/kg-day 7.72E-07 1.35E-07 mg/kg-day 5.00E-05 mg/kg-day 2.70E-03

Benz(a)anthracene 5.60E+03 ug/kg 1.96E-06 mg/kg-day 7.30E-01 mg/kg-day 1.43E-06 5.48E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.47E-06 mg/kg-day 7.30E+00 mg/kg-day 1.07E-05 4.12E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.62E-06 mg/kg-day 7.30E-01 mg/kg-day 1.18E-06 4.54E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.06E-06 mg/kg-day 7.30E-02 mg/kg-day 7.70E-08 2.95E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.64E-06 mg/kg-day 7.30E-03 mg/kg-day 1.20E-08 4.59E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 9.44E-08 mg/kg-day 7.30E+00 mg/kg-day 6.89E-07 2.64E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 6.64E-07 mg/kg-day 7.30E-01 mg/kg-day 4.85E-07 1.86E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.95E-07 mg/kg-day -- mg/kg-day -- 5.45E-07 mg/kg-day 2.00E-02 mg/kg-day 2.73E-05

Phenanthrene 1.79E+04 ug/kg 6.26E-06 mg/kg-day -- mg/kg-day -- 1.75E-05 mg/kg-day 3.00E-02 mg/kg-day 5.84E-04

Exp. Route Total 1.97E-05 1.10E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 8.72E-13 mg/kg-day 1.30E+05 mg/kg-day 1.13E-07 2.44E-12 mg/kg-day 1.00E-09 mg/kg-day 2.44E-03

Aluminum 1.64E+04 mg/kg 3.78E-04 mg/kg-day -- mg/kg-day -- 1.06E-03 mg/kg-day 1.00E+00 mg/kg-day 1.06E-03

Antimony 1.33E+00 mg/kg 3.07E-08 mg/kg-day -- mg/kg-day -- 8.59E-08 mg/kg-day 6.00E-05 mg/kg-day 1.43E-03

Cadmium 2.81E+00 mg/kg 6.48E-09 mg/kg-day -- mg/kg-day -- 1.81E-08 mg/kg-day 2.50E-05 mg/kg-day 7.26E-04

Chromium 2.14E+01 mg/kg 4.94E-07 mg/kg-day 2.00E+01 mg/kg-day 9.87E-06 1.38E-06 mg/kg-day 7.50E-05 mg/kg-day 1.84E-02

Cobalt 8.76E+00 mg/kg 2.02E-07 mg/kg-day -- mg/kg-day -- 5.66E-07 mg/kg-day 3.00E-04 mg/kg-day 1.89E-03

Iron 2.17E+04 mg/kg 5.00E-04 mg/kg-day -- mg/kg-day -- 1.40E-03 mg/kg-day 7.00E-01 mg/kg-day 2.00E-03

Vanadium 3.16E+01 mg/kg 7.29E-07 mg/kg-day -- mg/kg-day -- 2.04E-06 mg/kg-day 1.30E-04 mg/kg-day 1.57E-02

Dieldrin 1.38E+02 ug/kg 3.18E-08 mg/kg-day 1.60E+01 mg/kg-day 5.09E-07 8.91E-08 mg/kg-day 5.00E-05 mg/kg-day 1.78E-03

Benz(a)anthracene 5.60E+03 ug/kg 1.68E-06 mg/kg-day 7.30E-01 mg/kg-day 1.23E-06 4.70E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.26E-06 mg/kg-day 7.30E+00 mg/kg-day 9.21E-06 3.53E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.39E-06 mg/kg-day 7.30E-01 mg/kg-day 1.02E-06 3.90E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 9.05E-07 mg/kg-day 7.30E-02 mg/kg-day 6.61E-08 2.54E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.41E-06 mg/kg-day 7.30E-03 mg/kg-day 1.03E-08 3.94E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 8.10E-08 mg/kg-day 7.30E+00 mg/kg-day 5.91E-07 2.27E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 5.70E-07 mg/kg-day 7.30E-01 mg/kg-day 4.16E-07 1.60E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.67E-07 mg/kg-day -- mg/kg-day -- 4.68E-07 mg/kg-day 2.00E-02 mg/kg-day 2.34E-05

Phenanthrene 1.79E+04 ug/kg 5.37E-06 mg/kg-day -- mg/kg-day -- 1.50E-05 mg/kg-day 3.00E-02 mg/kg-day 5.01E-04

Exp. Route Total 2.30E-05 4.60E-02

Exposure Point Total 4.27E-05 1.56E-01

Exposure Medium Total 4.27E-05 1.56E-01

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 9.60E-06 mg/m3 3.40E-02 1/(mg/m3) 3.26E-07 2.69E-05 mg/m3 3.00E-03 mg/m3 8.96E-03

Exp. Route Total 3.26E-07 8.96E-03

Exposure Point Total 3.26E-07 8.96E-03

Exposure Medium Total 3.26E-07 8.96E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 5.39E-10 mg/m3 1.20E+01 1/(mg/m3) 6.47E-09 1.51E-09 mg/m3 1.00E-04 mg/m3 1.51E-05

Exp. Route Total 6.47E-09 1.51E-05

Exposure Point Total 6.47E-09 1.51E-05

Exposure Medium Total 6.47E-09 1.51E-05

Medium Total 4.31E-05 1.65E-01

Total of Receptor Risks Across All Media 4.31E-05 Total of Receptor Hazards Across All Media 1.65E-01



TABLE 7.24.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 4.10E-12 mg/kg-day 1.30E+05 mg/kg-day 5.33E-07 4.79E-11 mg/kg-day 1.00E-09 mg/kg-day 4.79E-02

Aluminum 1.64E+04 mg/kg 5.34E-03 mg/kg-day -- mg/kg-day -- 6.23E-02 mg/kg-day 1.00E+00 mg/kg-day 6.23E-02

Antimony 1.33E+00 mg/kg 4.33E-07 mg/kg-day -- mg/kg-day -- 5.05E-06 mg/kg-day 4.00E-04 mg/kg-day 1.26E-02

Arsenic 5.35E+00 mg/kg 1.74E-06 mg/kg-day 1.50E+00 mg/kg-day 2.61E-06 2.03E-05 mg/kg-day 3.00E-04 mg/kg-day 6.78E-02

Cadmium 2.81E+00 mg/kg 9.15E-07 mg/kg-day -- mg/kg-day -- 1.07E-05 mg/kg-day 1.00E-03 mg/kg-day 1.07E-02

Chromium 2.14E+01 mg/kg 6.97E-06 mg/kg-day 5.00E-01 mg/kg-day 1.86E-05 8.13E-05 mg/kg-day 3.00E-03 mg/kg-day 2.71E-02

Cobalt 8.76E+00 mg/kg 2.85E-06 mg/kg-day -- mg/kg-day -- 3.33E-05 mg/kg-day 3.00E-04 mg/kg-day 1.11E-01

Iron 2.17E+04 mg/kg 7.07E-03 mg/kg-day -- mg/kg-day -- 8.24E-02 mg/kg-day 7.00E-01 mg/kg-day 1.18E-01

Manganese 6.78E+02 mg/kg 2.21E-04 mg/kg-day -- mg/kg-day -- 2.58E-03 mg/kg-day 2.40E-02 mg/kg-day 1.07E-01

Vanadium 3.16E+01 mg/kg 1.03E-05 mg/kg-day -- mg/kg-day -- 1.20E-04 mg/kg-day 5.00E-03 mg/kg-day 2.40E-02

Dieldrin 1.38E+02 ug/kg 4.49E-08 mg/kg-day 1.60E+01 mg/kg-day 7.19E-07 5.24E-07 mg/kg-day 5.00E-05 mg/kg-day 1.05E-02

Benz(a)anthracene 5.60E+03 ug/kg 1.82E-06 mg/kg-day 7.30E-01 mg/kg-day 7.10E-06 2.13E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.37E-06 mg/kg-day 7.30E+00 mg/kg-day 5.34E-05 1.60E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.51E-06 mg/kg-day 7.30E-01 mg/kg-day 5.88E-06 1.76E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 9.83E-07 mg/kg-day 7.30E-02 mg/kg-day 3.83E-07 1.15E-05 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.53E-06 mg/kg-day 7.30E-03 mg/kg-day 5.95E-08 1.78E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 8.79E-08 mg/kg-day 7.30E+00 mg/kg-day 3.42E-06 1.03E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 6.19E-07 mg/kg-day 7.30E-01 mg/kg-day 2.41E-06 7.22E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.81E-07 mg/kg-day -- mg/kg-day -- 2.12E-06 mg/kg-day 2.00E-02 mg/kg-day 1.06E-04

Phenanthrene 1.79E+04 ug/kg 5.83E-06 mg/kg-day -- mg/kg-day -- 6.80E-05 mg/kg-day 3.00E-02 mg/kg-day 2.27E-03

Exp. Route Total 9.51E-05 6.01E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 3.45E-13 mg/kg-day 1.30E+05 mg/kg-day 4.48E-08 4.02E-12 mg/kg-day 1.00E-09 mg/kg-day 4.02E-03

Aluminum 1.64E+04 mg/kg 1.50E-04 mg/kg-day -- mg/kg-day -- 1.74E-03 mg/kg-day 1.00E+00 mg/kg-day 1.74E-03

Antimony 1.33E+00 mg/kg 1.21E-08 mg/kg-day -- mg/kg-day -- 1.41E-07 mg/kg-day 6.00E-05 mg/kg-day 2.36E-03

Arsenic 5.35E+00 mg/kg 1.46E-07 mg/kg-day 1.50E+00 mg/kg-day 2.20E-07 1.71E-06 mg/kg-day 3.00E-04 mg/kg-day 5.69E-03

Cadmium 2.81E+00 mg/kg 2.56E-09 mg/kg-day -- mg/kg-day -- 2.99E-08 mg/kg-day 2.50E-05 mg/kg-day 1.20E-03

Chromium 2.14E+01 mg/kg 1.95E-07 mg/kg-day 2.00E+01 mg/kg-day 2.08E-05 2.28E-06 mg/kg-day 7.50E-05 mg/kg-day 3.04E-02

Cobalt 8.76E+00 mg/kg 7.99E-08 mg/kg-day -- mg/kg-day -- 9.32E-07 mg/kg-day 3.00E-04 mg/kg-day 3.11E-03

Iron 2.17E+04 mg/kg 1.98E-04 mg/kg-day -- mg/kg-day -- 2.31E-03 mg/kg-day 7.00E-01 mg/kg-day 3.30E-03

Manganese 6.78E+02 mg/kg 6.18E-06 mg/kg-day -- mg/kg-day -- 7.21E-05 mg/kg-day 9.60E-04 mg/kg-day 7.51E-02

Vanadium 3.16E+01 mg/kg 2.88E-07 mg/kg-day -- mg/kg-day -- 3.36E-06 mg/kg-day 1.30E-04 mg/kg-day 2.59E-02

Dieldrin 1.38E+02 ug/kg 1.26E-08 mg/kg-day 1.60E+01 mg/kg-day 2.01E-07 1.47E-07 mg/kg-day 5.00E-05 mg/kg-day 2.94E-03

Benz(a)anthracene 5.60E+03 ug/kg 6.64E-07 mg/kg-day 7.30E-01 mg/kg-day 2.58E-06 7.74E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 4.99E-07 mg/kg-day 7.30E+00 mg/kg-day 1.94E-05 5.82E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 5.50E-07 mg/kg-day 7.30E-01 mg/kg-day 2.14E-06 6.42E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 3.58E-07 mg/kg-day 7.30E-02 mg/kg-day 1.39E-07 4.18E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 5.56E-07 mg/kg-day 7.30E-03 mg/kg-day 2.16E-08 6.49E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 3.20E-08 mg/kg-day 7.30E+00 mg/kg-day 1.25E-06 3.73E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.25E-07 mg/kg-day 7.30E-01 mg/kg-day 8.77E-07 2.63E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 6.60E-08 mg/kg-day -- mg/kg-day -- 7.70E-07 mg/kg-day 2.00E-02 mg/kg-day 3.85E-05

Phenanthrene 1.79E+04 ug/kg 2.12E-06 mg/kg-day -- mg/kg-day -- 2.48E-05 mg/kg-day 3.00E-02 mg/kg-day 8.25E-04

Exp. Route Total 4.77E-05 1.57E-01

Exposure Point Total 1.43E-04 7.58E-01

Exposure Medium Total 1.43E-04 7.58E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 3.60E-07 mg/m3 3.40E-02 1/(mg/m3) 1.22E-08 4.19E-06 mg/m3 3.00E-03 mg/m3 1.40E-03

Exp. Route Total 1.22E-08 1.40E-03

Exposure Point Total 1.22E-08 1.40E-03

Exposure Medium Total 1.22E-08 1.40E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 2.02E-11 mg/m3 1.20E+01 1/(mg/m3) 1.29E-09 2.36E-10 mg/m3 1.00E-04 mg/m3 2.36E-06

Exp. Route Total 1.29E-09 2.36E-06

Exposure Point Total 1.29E-09 2.36E-06

Exposure Medium Total 1.29E-09 2.36E-06

Medium Total 1.43E-04 7.59E-01

Total of Receptor Risks Across All Media 1.43E-04 Total of Receptor Hazards Across All Media 7.59E-01



TABLE 7.24a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 4.10E-12 mg/kg-day 1.30E+05 mg/kg-day 5.33E-07 4.79E-11 mg/kg-day 1.00E-09 mg/kg-day 4.79E-02

Aluminum 1.64E+04 mg/kg 5.34E-03 mg/kg-day -- mg/kg-day -- 6.23E-02 mg/kg-day 1.00E+00 mg/kg-day 6.23E-02

Antimony 1.33E+00 mg/kg 4.33E-07 mg/kg-day -- mg/kg-day -- 5.05E-06 mg/kg-day 4.00E-04 mg/kg-day 1.26E-02

Cadmium 2.81E+00 mg/kg 9.15E-07 mg/kg-day -- mg/kg-day -- 1.07E-05 mg/kg-day 1.00E-03 mg/kg-day 1.07E-02

Chromium 2.14E+01 mg/kg 6.97E-06 mg/kg-day 5.00E-01 mg/kg-day 1.86E-05 8.13E-05 mg/kg-day 3.00E-03 mg/kg-day 2.71E-02

Cobalt 8.76E+00 mg/kg 2.85E-06 mg/kg-day -- mg/kg-day -- 3.33E-05 mg/kg-day 3.00E-04 mg/kg-day 1.11E-01

Iron 2.17E+04 mg/kg 7.07E-03 mg/kg-day -- mg/kg-day -- 8.24E-02 mg/kg-day 7.00E-01 mg/kg-day 1.18E-01

Vanadium 3.16E+01 mg/kg 1.03E-05 mg/kg-day -- mg/kg-day -- 1.20E-04 mg/kg-day 5.00E-03 mg/kg-day 2.40E-02

Dieldrin 1.38E+02 ug/kg 4.49E-08 mg/kg-day 1.60E+01 mg/kg-day 7.19E-07 5.24E-07 mg/kg-day 5.00E-05 mg/kg-day 1.05E-02

Benz(a)anthracene 5.60E+03 ug/kg 1.82E-06 mg/kg-day 7.30E-01 mg/kg-day 7.10E-06 2.13E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.37E-06 mg/kg-day 7.30E+00 mg/kg-day 5.34E-05 1.60E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.51E-06 mg/kg-day 7.30E-01 mg/kg-day 5.88E-06 1.76E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 9.83E-07 mg/kg-day 7.30E-02 mg/kg-day 3.83E-07 1.15E-05 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.53E-06 mg/kg-day 7.30E-03 mg/kg-day 5.95E-08 1.78E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 8.79E-08 mg/kg-day 7.30E+00 mg/kg-day 3.42E-06 1.03E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 6.19E-07 mg/kg-day 7.30E-01 mg/kg-day 2.41E-06 7.22E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.81E-07 mg/kg-day -- mg/kg-day -- 2.12E-06 mg/kg-day 2.00E-02 mg/kg-day 1.06E-04

Phenanthrene 1.79E+04 ug/kg 5.83E-06 mg/kg-day -- mg/kg-day -- 6.80E-05 mg/kg-day 3.00E-02 mg/kg-day 2.27E-03

Exp. Route Total 9.25E-05 4.26E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 3.45E-13 mg/kg-day 1.30E+05 mg/kg-day 4.48E-08 4.02E-12 mg/kg-day 1.00E-09 mg/kg-day 4.02E-03

Aluminum 1.64E+04 mg/kg 1.50E-04 mg/kg-day -- mg/kg-day -- 1.74E-03 mg/kg-day 1.00E+00 mg/kg-day 1.74E-03

Antimony 1.33E+00 mg/kg 1.21E-08 mg/kg-day -- mg/kg-day -- 1.41E-07 mg/kg-day 6.00E-05 mg/kg-day 2.36E-03

Cadmium 2.81E+00 mg/kg 2.56E-09 mg/kg-day -- mg/kg-day -- 2.99E-08 mg/kg-day 2.50E-05 mg/kg-day 1.20E-03

Chromium 2.14E+01 mg/kg 1.95E-07 mg/kg-day 2.00E+01 mg/kg-day 2.08E-05 2.28E-06 mg/kg-day 7.50E-05 mg/kg-day 3.04E-02

Cobalt 8.76E+00 mg/kg 7.99E-08 mg/kg-day -- mg/kg-day -- 9.32E-07 mg/kg-day 3.00E-04 mg/kg-day 3.11E-03

Iron 2.17E+04 mg/kg 1.98E-04 mg/kg-day -- mg/kg-day -- 2.31E-03 mg/kg-day 7.00E-01 mg/kg-day 3.30E-03

Vanadium 3.16E+01 mg/kg 2.88E-07 mg/kg-day -- mg/kg-day -- 3.36E-06 mg/kg-day 1.30E-04 mg/kg-day 2.59E-02

Dieldrin 1.38E+02 ug/kg 1.26E-08 mg/kg-day 1.60E+01 mg/kg-day 2.01E-07 1.47E-07 mg/kg-day 5.00E-05 mg/kg-day 2.94E-03

Benz(a)anthracene 5.60E+03 ug/kg 6.64E-07 mg/kg-day 7.30E-01 mg/kg-day 2.58E-06 7.74E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 4.99E-07 mg/kg-day 7.30E+00 mg/kg-day 1.94E-05 5.82E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 5.50E-07 mg/kg-day 7.30E-01 mg/kg-day 2.14E-06 6.42E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 3.58E-07 mg/kg-day 7.30E-02 mg/kg-day 1.39E-07 4.18E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 5.56E-07 mg/kg-day 7.30E-03 mg/kg-day 2.16E-08 6.49E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 3.20E-08 mg/kg-day 7.30E+00 mg/kg-day 1.25E-06 3.73E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.25E-07 mg/kg-day 7.30E-01 mg/kg-day 8.77E-07 2.63E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 6.60E-08 mg/kg-day -- mg/kg-day -- 7.70E-07 mg/kg-day 2.00E-02 mg/kg-day 3.85E-05

Phenanthrene 1.79E+04 ug/kg 2.12E-06 mg/kg-day -- mg/kg-day -- 2.48E-05 mg/kg-day 3.00E-02 mg/kg-day 8.25E-04

Exp. Route Total 4.75E-05 7.57E-02

Exposure Point Total 1.40E-04 5.02E-01

Exposure Medium Total 1.40E-04 5.02E-01

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 3.60E-07 mg/m3 3.40E-02 1/(mg/m3) 1.22E-08 4.19E-06 mg/m3 3.00E-03 mg/m3 1.40E-03

Exp. Route Total 1.22E-08 1.40E-03

Exposure Point Total 1.22E-08 1.40E-03

Exposure Medium Total 1.22E-08 1.40E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 2.02E-11 mg/m3 1.20E+01 1/(mg/m3) 1.29E-09 2.36E-10 mg/m3 1.00E-04 mg/m3 2.36E-06

Exp. Route Total 1.29E-09 2.36E-06

Exposure Point Total 1.29E-09 2.36E-06

Exposure Medium Total 1.29E-09 2.36E-06

Medium Total 1.40E-04 5.03E-01

Total of Receptor Risks Across All Media 1.40E-04 Total of Receptor Hazards Across All Media 5.03E-01



TABLE 7.25.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.76E-12 mg/kg-day 1.30E+05 mg/kg-day 2.29E-07 5.13E-12 mg/kg-day 1.00E-09 mg/kg-day 5.13E-03

Aluminum 1.64E+04 mg/kg 2.29E-03 mg/kg-day -- mg/kg-day -- 6.68E-03 mg/kg-day 1.00E+00 mg/kg-day 6.68E-03

Antimony 1.33E+00 mg/kg 1.86E-07 mg/kg-day -- mg/kg-day -- 5.41E-07 mg/kg-day 4.00E-04 mg/kg-day 1.35E-03

Arsenic 5.35E+00 mg/kg 7.47E-07 mg/kg-day 1.50E+00 mg/kg-day 1.12E-06 2.18E-06 mg/kg-day 3.00E-04 mg/kg-day 7.26E-03

Cadmium 2.81E+00 mg/kg 3.92E-07 mg/kg-day -- mg/kg-day -- 1.14E-06 mg/kg-day 1.00E-03 mg/kg-day 1.14E-03

Chromium 2.14E+01 mg/kg 2.99E-06 mg/kg-day 5.00E-01 mg/kg-day 2.74E-06 8.71E-06 mg/kg-day 3.00E-03 mg/kg-day 2.90E-03

Cobalt 8.76E+00 mg/kg 1.22E-06 mg/kg-day -- mg/kg-day -- 3.57E-06 mg/kg-day 3.00E-04 mg/kg-day 1.19E-02

Iron 2.17E+04 mg/kg 3.03E-03 mg/kg-day -- mg/kg-day -- 8.83E-03 mg/kg-day 7.00E-01 mg/kg-day 1.26E-02

Manganese 6.78E+02 mg/kg 9.46E-05 mg/kg-day -- mg/kg-day -- 2.76E-04 mg/kg-day 2.40E-02 mg/kg-day 1.15E-02

Vanadium 3.16E+01 mg/kg 4.41E-06 mg/kg-day -- mg/kg-day -- 1.29E-05 mg/kg-day 5.00E-03 mg/kg-day 2.57E-03

Dieldrin 1.38E+02 ug/kg 1.93E-08 mg/kg-day 1.60E+01 mg/kg-day 3.08E-07 5.62E-08 mg/kg-day 5.00E-05 mg/kg-day 1.12E-03

Benz(a)anthracene 5.60E+03 ug/kg 7.82E-07 mg/kg-day 7.30E-01 mg/kg-day 1.05E-06 2.28E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 5.88E-07 mg/kg-day 7.30E+00 mg/kg-day 7.86E-06 1.71E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 6.48E-07 mg/kg-day 7.30E-01 mg/kg-day 8.67E-07 1.89E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 4.21E-07 mg/kg-day 7.30E-02 mg/kg-day 5.64E-08 1.23E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 6.55E-07 mg/kg-day 7.30E-03 mg/kg-day 8.76E-09 1.91E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 3.77E-08 mg/kg-day 7.30E+00 mg/kg-day 5.04E-07 1.10E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.65E-07 mg/kg-day 7.30E-01 mg/kg-day 3.55E-07 7.73E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 7.77E-08 mg/kg-day -- mg/kg-day -- 2.27E-07 mg/kg-day 2.00E-02 mg/kg-day 1.13E-05

Phenanthrene 1.79E+04 ug/kg 2.50E-06 mg/kg-day -- mg/kg-day -- 7.29E-06 mg/kg-day 3.00E-02 mg/kg-day 2.43E-04

Exp. Route Total 1.51E-05 6.44E-02

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 2.10E-13 mg/kg-day 1.30E+05 mg/kg-day 2.74E-08 6.14E-13 mg/kg-day 1.00E-09 mg/kg-day 6.14E-04

Aluminum 1.64E+04 mg/kg 9.13E-05 mg/kg-day -- mg/kg-day -- 2.66E-04 mg/kg-day 1.00E+00 mg/kg-day 2.66E-04

Antimony 1.33E+00 mg/kg 7.41E-09 mg/kg-day -- mg/kg-day -- 2.16E-08 mg/kg-day 6.00E-05 mg/kg-day 3.60E-04

Arsenic 5.35E+00 mg/kg 8.94E-08 mg/kg-day 1.50E+00 mg/kg-day 1.34E-07 2.61E-07 mg/kg-day 3.00E-04 mg/kg-day 8.69E-04

Cadmium 2.81E+00 mg/kg 1.56E-09 mg/kg-day -- mg/kg-day -- 4.56E-09 mg/kg-day 2.50E-05 mg/kg-day 1.83E-04

Chromium 2.14E+01 mg/kg 1.19E-07 mg/kg-day 2.00E+01 mg/kg-day 4.37E-06 3.48E-07 mg/kg-day 7.50E-05 mg/kg-day 4.63E-03

Cobalt 8.76E+00 mg/kg 4.88E-08 mg/kg-day -- mg/kg-day -- 1.42E-07 mg/kg-day 3.00E-04 mg/kg-day 4.74E-04

Iron 2.17E+04 mg/kg 1.21E-04 mg/kg-day -- mg/kg-day -- 3.52E-04 mg/kg-day 7.00E-01 mg/kg-day 5.03E-04

Manganese 6.78E+02 mg/kg 3.78E-06 mg/kg-day -- mg/kg-day -- 1.10E-05 mg/kg-day 9.60E-04 mg/kg-day 1.15E-02

Vanadium 3.16E+01 mg/kg 1.76E-07 mg/kg-day -- mg/kg-day -- 5.13E-07 mg/kg-day 1.30E-04 mg/kg-day 3.95E-03

Dieldrin 1.38E+02 ug/kg 7.68E-09 mg/kg-day 1.60E+01 mg/kg-day 1.23E-07 2.24E-08 mg/kg-day 5.00E-05 mg/kg-day 4.48E-04

Benz(a)anthracene 5.60E+03 ug/kg 4.05E-07 mg/kg-day 7.30E-01 mg/kg-day 5.43E-07 1.18E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 3.05E-07 mg/kg-day 7.30E+00 mg/kg-day 4.08E-06 8.89E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 3.36E-07 mg/kg-day 7.30E-01 mg/kg-day 4.50E-07 9.80E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 2.19E-07 mg/kg-day 7.30E-02 mg/kg-day 2.93E-08 6.38E-07 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 3.40E-07 mg/kg-day 7.30E-03 mg/kg-day 4.54E-09 9.90E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.95E-08 mg/kg-day 7.30E+00 mg/kg-day 2.62E-07 5.70E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.38E-07 mg/kg-day 7.30E-01 mg/kg-day 1.84E-07 4.01E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 4.03E-08 mg/kg-day -- mg/kg-day -- 1.18E-07 mg/kg-day 2.00E-02 mg/kg-day 5.88E-06

Phenanthrene 1.79E+04 ug/kg 1.30E-06 mg/kg-day -- mg/kg-day -- 3.78E-06 mg/kg-day 3.00E-02 mg/kg-day 1.26E-04

Exp. Route Total 1.02E-05 2.39E-02

Exposure Point Total 2.53E-05 8.83E-02

Exposure Medium Total 2.53E-05 8.83E-02

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.44E-06 mg/m3 3.40E-02 1/(mg/m3) 4.89E-08 4.19E-06 mg/m3 3.00E-03 mg/m3 1.40E-03

Exp. Route Total 4.89E-08 1.40E-03

Exposure Point Total 4.89E-08 1.40E-03

Exposure Medium Total 4.89E-08 1.40E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 8.08E-11 mg/m3 1.20E+01 1/(mg/m3) 1.78E-09 2.36E-10 mg/m3 1.00E-04 mg/m3 2.36E-06

Exp. Route Total 1.78E-09 2.36E-06

Exposure Point Total 1.78E-09 2.36E-06

Exposure Medium Total 1.78E-09 2.36E-06

Medium Total 2.53E-05 8.97E-02

Total of Receptor Risks Across All Media 2.53E-05 Total of Receptor Hazards Across All Media 8.97E-02



TABLE 7.25a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.76E-12 mg/kg-day 1.30E+05 mg/kg-day 2.29E-07 5.13E-12 mg/kg-day 1.00E-09 mg/kg-day 5.13E-03

Aluminum 1.64E+04 mg/kg 2.29E-03 mg/kg-day -- mg/kg-day -- 6.68E-03 mg/kg-day 1.00E+00 mg/kg-day 6.68E-03

Antimony 1.33E+00 mg/kg 1.86E-07 mg/kg-day -- mg/kg-day -- 5.41E-07 mg/kg-day 4.00E-04 mg/kg-day 1.35E-03

Cadmium 2.81E+00 mg/kg 3.92E-07 mg/kg-day -- mg/kg-day -- 1.14E-06 mg/kg-day 1.00E-03 mg/kg-day 1.14E-03

Chromium 2.14E+01 mg/kg 2.99E-06 mg/kg-day 5.00E-01 mg/kg-day 2.74E-06 8.71E-06 mg/kg-day 3.00E-03 mg/kg-day 2.90E-03

Cobalt 8.76E+00 mg/kg 1.22E-06 mg/kg-day -- mg/kg-day -- 3.57E-06 mg/kg-day 3.00E-04 mg/kg-day 1.19E-02

Iron 2.17E+04 mg/kg 3.03E-03 mg/kg-day -- mg/kg-day -- 8.83E-03 mg/kg-day 7.00E-01 mg/kg-day 1.26E-02

Vanadium 3.16E+01 mg/kg 4.41E-06 mg/kg-day -- mg/kg-day -- 1.29E-05 mg/kg-day 5.00E-03 mg/kg-day 2.57E-03

Dieldrin 1.38E+02 ug/kg 1.93E-08 mg/kg-day 1.60E+01 mg/kg-day 3.08E-07 5.62E-08 mg/kg-day 5.00E-05 mg/kg-day 1.12E-03

Benz(a)anthracene 5.60E+03 ug/kg 7.82E-07 mg/kg-day 7.30E-01 mg/kg-day 1.05E-06 2.28E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 5.88E-07 mg/kg-day 7.30E+00 mg/kg-day 7.86E-06 1.71E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 6.48E-07 mg/kg-day 7.30E-01 mg/kg-day 8.67E-07 1.89E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 4.21E-07 mg/kg-day 7.30E-02 mg/kg-day 5.64E-08 1.23E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 6.55E-07 mg/kg-day 7.30E-03 mg/kg-day 8.76E-09 1.91E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 3.77E-08 mg/kg-day 7.30E+00 mg/kg-day 5.04E-07 1.10E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.65E-07 mg/kg-day 7.30E-01 mg/kg-day 3.55E-07 7.73E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 7.77E-08 mg/kg-day -- mg/kg-day -- 2.27E-07 mg/kg-day 2.00E-02 mg/kg-day 1.13E-05

Phenanthrene 1.79E+04 ug/kg 2.50E-06 mg/kg-day -- mg/kg-day -- 7.29E-06 mg/kg-day 3.00E-02 mg/kg-day 2.43E-04

Exp. Route Total 1.40E-05 4.57E-02

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 2.10E-13 mg/kg-day 1.30E+05 mg/kg-day 2.74E-08 6.14E-13 mg/kg-day 1.00E-09 mg/kg-day 6.14E-04

Aluminum 1.64E+04 mg/kg 9.13E-05 mg/kg-day -- mg/kg-day -- 2.66E-04 mg/kg-day 1.00E+00 mg/kg-day 2.66E-04

Antimony 1.33E+00 mg/kg 7.41E-09 mg/kg-day -- mg/kg-day -- 2.16E-08 mg/kg-day 6.00E-05 mg/kg-day 3.60E-04

Cadmium 2.81E+00 mg/kg 1.56E-09 mg/kg-day -- mg/kg-day -- 4.56E-09 mg/kg-day 2.50E-05 mg/kg-day 1.83E-04

Chromium 2.14E+01 mg/kg 1.19E-07 mg/kg-day 2.00E+01 mg/kg-day 4.37E-06 3.48E-07 mg/kg-day 7.50E-05 mg/kg-day 4.63E-03

Cobalt 8.76E+00 mg/kg 4.88E-08 mg/kg-day -- mg/kg-day -- 1.42E-07 mg/kg-day 3.00E-04 mg/kg-day 4.74E-04

Iron 2.17E+04 mg/kg 1.21E-04 mg/kg-day -- mg/kg-day -- 3.52E-04 mg/kg-day 7.00E-01 mg/kg-day 5.03E-04

Vanadium 3.16E+01 mg/kg 1.76E-07 mg/kg-day -- mg/kg-day -- 5.13E-07 mg/kg-day 1.30E-04 mg/kg-day 3.95E-03

Dieldrin 1.38E+02 ug/kg 7.68E-09 mg/kg-day 1.60E+01 mg/kg-day 1.23E-07 2.24E-08 mg/kg-day 5.00E-05 mg/kg-day 4.48E-04

Benz(a)anthracene 5.60E+03 ug/kg 4.05E-07 mg/kg-day 7.30E-01 mg/kg-day 5.43E-07 1.18E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 3.05E-07 mg/kg-day 7.30E+00 mg/kg-day 4.08E-06 8.89E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 3.36E-07 mg/kg-day 7.30E-01 mg/kg-day 4.50E-07 9.80E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 2.19E-07 mg/kg-day 7.30E-02 mg/kg-day 2.93E-08 6.38E-07 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 3.40E-07 mg/kg-day 7.30E-03 mg/kg-day 4.54E-09 9.90E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.95E-08 mg/kg-day 7.30E+00 mg/kg-day 2.62E-07 5.70E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.38E-07 mg/kg-day 7.30E-01 mg/kg-day 1.84E-07 4.01E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 4.03E-08 mg/kg-day -- mg/kg-day -- 1.18E-07 mg/kg-day 2.00E-02 mg/kg-day 5.88E-06

Phenanthrene 1.79E+04 ug/kg 1.30E-06 mg/kg-day -- mg/kg-day -- 3.78E-06 mg/kg-day 3.00E-02 mg/kg-day 1.26E-04

Exp. Route Total 1.01E-05 1.16E-02

Exposure Point Total 2.40E-05 5.72E-02

Exposure Medium Total 2.40E-05 5.72E-02

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.44E-06 mg/m3 3.40E-02 1/(mg/m3) 4.89E-08 4.19E-06 mg/m3 3.00E-03 mg/m3 1.40E-03

Exp. Route Total 4.89E-08 1.40E-03

Exposure Point Total 4.89E-08 1.40E-03

Exposure Medium Total 4.89E-08 1.40E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 8.08E-11 mg/m3 1.20E+01 1/(mg/m3) 1.78E-09 2.36E-10 mg/m3 1.00E-04 mg/m3 2.36E-06

Exp. Route Total 1.78E-09 2.36E-06

Exposure Point Total 1.78E-09 2.36E-06

Exposure Medium Total 1.78E-09 2.36E-06

Medium Total 2.41E-05 5.86E-02

Total of Receptor Risks Across All Media 2.41E-05 Total of Receptor Hazards Across All Media 5.86E-02



TABLE 7.26.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.86E-12 mg/kg-day 1.30E+05 mg/kg-day 7.62E-07 N/A

Aluminum 1.64E+04 mg/kg 2.29E-03 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 1.86E-07 mg/kg-day -- mg/kg-day -- N/A

Arsenic 5.35E+00 mg/kg 2.49E-06 mg/kg-day 1.50E+00 mg/kg-day 3.73E-06 N/A

Cadmium 2.81E+00 mg/kg 3.92E-07 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 9.96E-06 mg/kg-day 5.00E-01 mg/kg-day 2.13E-05 N/A

Cobalt 8.76E+00 mg/kg 1.22E-06 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 3.03E-03 mg/kg-day -- mg/kg-day -- N/A

Manganese 6.78E+02 mg/kg 9.46E-05 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 4.41E-06 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 6.42E-08 mg/kg-day 1.60E+01 mg/kg-day 1.03E-06 N/A

Benz(a)anthracene 5.60E+03 ug/kg 2.61E-06 mg/kg-day 7.30E-01 mg/kg-day 8.15E-06 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 1.96E-06 mg/kg-day 7.30E+00 mg/kg-day 6.12E-05 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.16E-06 mg/kg-day 7.30E-01 mg/kg-day 6.75E-06 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.40E-06 mg/kg-day 7.30E-02 mg/kg-day 4.39E-07 N/A

Chrysene 4.69E+03 ug/kg 2.18E-06 mg/kg-day 7.30E-03 mg/kg-day 6.82E-08 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.26E-07 mg/kg-day 7.30E+00 mg/kg-day 3.93E-06 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 8.84E-07 mg/kg-day 7.30E-01 mg/kg-day 2.76E-06 N/A

Naphthalene 5.57E+02 ug/kg 7.77E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 2.50E-06 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 1.10E-04 --

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.55E-13 mg/kg-day 1.30E+05 mg/kg-day 7.22E-08 N/A

Aluminum 1.64E+04 mg/kg 9.13E-05 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 7.41E-09 mg/kg-day -- mg/kg-day -- N/A

Arsenic 5.35E+00 mg/kg 2.36E-07 mg/kg-day 1.50E+00 mg/kg-day 3.54E-07 N/A

Cadmium 2.81E+00 mg/kg 1.56E-09 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 3.14E-07 mg/kg-day 2.00E+01 mg/kg-day 2.52E-05 N/A

Cobalt 8.76E+00 mg/kg 4.88E-08 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 1.21E-04 mg/kg-day -- mg/kg-day -- N/A

Manganese 6.78E+02 mg/kg 3.78E-06 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 1.76E-07 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 2.03E-08 mg/kg-day 1.60E+01 mg/kg-day 3.24E-07 N/A

Benz(a)anthracene 5.60E+03 ug/kg 1.07E-06 mg/kg-day 7.30E-01 mg/kg-day 3.13E-06 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 8.04E-07 mg/kg-day 7.30E+00 mg/kg-day 2.35E-05 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 8.86E-07 mg/kg-day 7.30E-01 mg/kg-day 2.59E-06 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 5.77E-07 mg/kg-day 7.30E-02 mg/kg-day 1.69E-07 N/A

Chrysene 4.69E+03 ug/kg 8.95E-07 mg/kg-day 7.30E-03 mg/kg-day 2.62E-08 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 5.15E-08 mg/kg-day 7.30E+00 mg/kg-day 1.51E-06 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 3.63E-07 mg/kg-day 7.30E-01 mg/kg-day 1.06E-06 N/A

Naphthalene 5.57E+02 ug/kg 4.03E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 1.30E-06 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 5.79E-05 --

Exposure Point Total 1.68E-04 --

Exposure Medium Total 1.68E-04 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.80E-06 mg/m3 3.40E-02 1/(mg/m3) 6.11E-08 N/A

Exp. Route Total 6.11E-08 --

Exposure Point Total 6.11E-08 --

Exposure Medium Total 6.11E-08 --

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.01E-10 mg/m3 1.20E+01 1/(mg/m3) 3.07E-09 N/A

Exp. Route Total 3.07E-09 --

Exposure Point Total 3.07E-09 --

Exposure Medium Total 3.07E-09 --

Medium Total 1.68E-04 --

Total of Receptor Risks Across All Media 1.68E-04 Total of Receptor Hazards Across All Media --



TABLE 7.26a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.86E-12 mg/kg-day 1.30E+05 mg/kg-day 7.62E-07 N/A

Aluminum 1.64E+04 mg/kg 2.29E-03 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 1.86E-07 mg/kg-day -- mg/kg-day -- N/A

Cadmium 2.81E+00 mg/kg 3.92E-07 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 9.96E-06 mg/kg-day 5.00E-01 mg/kg-day 2.13E-05 N/A

Cobalt 8.76E+00 mg/kg 1.22E-06 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 3.03E-03 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 4.41E-06 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 6.42E-08 mg/kg-day 1.60E+01 mg/kg-day 1.03E-06 N/A

Benz(a)anthracene 5.60E+03 ug/kg 2.61E-06 mg/kg-day 7.30E-01 mg/kg-day 8.15E-06 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 1.96E-06 mg/kg-day 7.30E+00 mg/kg-day 6.12E-05 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.16E-06 mg/kg-day 7.30E-01 mg/kg-day 6.75E-06 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.40E-06 mg/kg-day 7.30E-02 mg/kg-day 4.39E-07 N/A

Chrysene 4.69E+03 ug/kg 2.18E-06 mg/kg-day 7.30E-03 mg/kg-day 6.82E-08 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.26E-07 mg/kg-day 7.30E+00 mg/kg-day 3.93E-06 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 8.84E-07 mg/kg-day 7.30E-01 mg/kg-day 2.76E-06 N/A

Naphthalene 5.57E+02 ug/kg 7.77E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 2.50E-06 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 1.06E-04 --

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.55E-13 mg/kg-day 1.30E+05 mg/kg-day 7.22E-08 N/A

Aluminum 1.64E+04 mg/kg 9.13E-05 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 7.41E-09 mg/kg-day -- mg/kg-day -- N/A

Cadmium 2.81E+00 mg/kg 1.56E-09 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 3.14E-07 mg/kg-day 2.00E+01 mg/kg-day 2.52E-05 N/A

Cobalt 8.76E+00 mg/kg 4.88E-08 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 1.21E-04 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 1.76E-07 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 2.03E-08 mg/kg-day 1.60E+01 mg/kg-day 3.24E-07 N/A

Benz(a)anthracene 5.60E+03 ug/kg 1.07E-06 mg/kg-day 7.30E-01 mg/kg-day 3.13E-06 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 8.04E-07 mg/kg-day 7.30E+00 mg/kg-day 2.35E-05 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 8.86E-07 mg/kg-day 7.30E-01 mg/kg-day 2.59E-06 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 5.77E-07 mg/kg-day 7.30E-02 mg/kg-day 1.69E-07 N/A

Chrysene 4.69E+03 ug/kg 8.95E-07 mg/kg-day 7.30E-03 mg/kg-day 2.62E-08 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 5.15E-08 mg/kg-day 7.30E+00 mg/kg-day 1.51E-06 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 3.63E-07 mg/kg-day 7.30E-01 mg/kg-day 1.06E-06 N/A

Naphthalene 5.57E+02 ug/kg 4.03E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 1.30E-06 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 5.76E-05 --

Exposure Point Total 1.64E-04 --

Exposure Medium Total 1.64E-04 --

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.80E-06 mg/m3 3.40E-02 1/(mg/m3) 6.11E-08 N/A

Exp. Route Total 6.11E-08 --

Exposure Point Total 6.11E-08 --

Exposure Medium Total 6.11E-08 --

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.01E-10 mg/m3 1.20E+01 1/(mg/m3) 3.07E-09 N/A

Exp. Route Total 3.07E-09 --

Exposure Point Total 3.07E-09 --

Exposure Medium Total 3.07E-09 --

Medium Total 1.64E-04 --

Total of Receptor Risks Across All Media 1.64E-04 Total of Receptor Hazards Across All Media --



TABLE 7.27.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.66E-10 mg/kg-day 1.30E+05 mg/kg-day 3.46E-05 3.11E-09 mg/kg-day 1.00E-09 mg/kg-day 3.11E+00

Aluminum 1.98E+04 mg/kg 2.17E-02 mg/kg-day -- mg/kg-day -- 2.53E-01 mg/kg-day 1.00E+00 mg/kg-day 2.53E-01

Antimony 2.50E+01 mg/kg 2.74E-05 mg/kg-day -- mg/kg-day -- 3.20E-04 mg/kg-day 4.00E-04 mg/kg-day 7.99E-01

Arsenic 6.21E+00 mg/kg 6.81E-06 mg/kg-day 1.50E+00 mg/kg-day 1.02E-05 7.94E-05 mg/kg-day 3.00E-04 mg/kg-day 2.65E-01

Cadmium 4.71E+01 mg/kg 5.16E-05 mg/kg-day -- mg/kg-day -- 6.02E-04 mg/kg-day 1.00E-03 mg/kg-day 6.02E-01

Chromium 3.94E+01 mg/kg 4.32E-05 mg/kg-day 5.00E-01 mg/kg-day 1.15E-04 5.04E-04 mg/kg-day 3.00E-03 mg/kg-day 1.68E-01

Cobalt 1.23E+01 mg/kg 1.35E-05 mg/kg-day -- mg/kg-day -- 1.57E-04 mg/kg-day 3.00E-04 mg/kg-day 5.24E-01

Copper 9.67E+02 mg/kg 1.06E-03 mg/kg-day -- mg/kg-day -- 1.24E-02 mg/kg-day 4.00E-02 mg/kg-day 3.09E-01

Iron 3.36E+04 mg/kg 3.68E-02 mg/kg-day -- mg/kg-day -- 4.30E-01 mg/kg-day 7.00E-01 mg/kg-day 6.14E-01

Lead 3.22E+02 mg/kg 3.53E-04 mg/kg-day -- mg/kg-day -- 4.12E-03 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.45E-03 mg/kg-day -- mg/kg-day -- 1.69E-02 mg/kg-day 2.40E-02 mg/kg-day 7.03E-01

Mercury 1.15E+00 mg/kg 1.26E-06 mg/kg-day -- mg/kg-day -- 1.47E-05 mg/kg-day 1.00E-04 mg/kg-day 1.47E-01

Nickel 3.74E+01 mg/kg 4.10E-05 mg/kg-day -- mg/kg-day -- 4.78E-04 mg/kg-day 2.00E-02 mg/kg-day 2.39E-02

Silver 1.60E+01 mg/kg 1.75E-05 mg/kg-day -- mg/kg-day -- 2.05E-04 mg/kg-day 5.00E-03 mg/kg-day 4.09E-02

Vanadium 4.45E+01 mg/kg 4.88E-05 mg/kg-day -- mg/kg-day -- 5.69E-04 mg/kg-day 5.00E-03 mg/kg-day 1.14E-01

Zinc 1.38E+03 mg/kg 1.51E-03 mg/kg-day -- mg/kg-day -- 1.76E-02 mg/kg-day 3.00E-01 mg/kg-day 5.88E-02

4,4'-DDD 4.63E+03 ug/kg 5.07E-06 mg/kg-day 2.40E-01 mg/kg-day 1.22E-06 5.92E-05 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 6.61E-07 mg/kg-day 3.40E-01 mg/kg-day 2.25E-07 7.71E-06 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.90E-05 mg/kg-day 3.40E-01 mg/kg-day 6.45E-06 2.21E-04 mg/kg-day 5.00E-04 mg/kg-day 4.42E-01

Aroclor-1248 5.60E+02 ug/kg 6.14E-07 mg/kg-day 2.00E+00 mg/kg-day 1.23E-06 7.16E-06 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.47E-07 mg/kg-day 2.00E+00 mg/kg-day 2.94E-07 1.71E-06 mg/kg-day 2.00E-05 mg/kg-day 8.57E-02

Aroclor-1260 4.51E+01 ug/kg 4.94E-08 mg/kg-day 2.00E+00 mg/kg-day 9.88E-08 5.77E-07 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 7.68E-07 mg/kg-day 1.60E+01 mg/kg-day 1.23E-05 8.96E-06 mg/kg-day 5.00E-05 mg/kg-day 1.79E-01

Heptachlor Epoxide 1.28E+01 ug/kg 1.40E-08 mg/kg-day 9.10E+00 mg/kg-day 1.28E-07 1.64E-07 mg/kg-day 1.30E-05 mg/kg-day 1.26E-02

Benz(a)anthracene 3.92E+03 ug/kg 4.30E-06 mg/kg-day 7.30E-01 mg/kg-day 1.67E-05 5.01E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 3.17E-06 mg/kg-day 7.30E+00 mg/kg-day 1.23E-04 3.69E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 3.52E-06 mg/kg-day 7.30E-01 mg/kg-day 1.37E-05 4.10E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.35E-06 mg/kg-day 7.30E-02 mg/kg-day 9.13E-07 2.74E-05 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 3.92E-06 mg/kg-day 7.30E-03 mg/kg-day 1.53E-07 4.58E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 3.07E-07 mg/kg-day 7.30E+00 mg/kg-day 1.19E-05 3.58E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.42E-06 mg/kg-day 7.30E-01 mg/kg-day 5.55E-06 1.66E-05 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 8.50E-07 mg/kg-day -- mg/kg-day -- 9.92E-06 mg/kg-day 2.00E-02 mg/kg-day 4.96E-04

Phenanthrene 1.25E+04 ug/kg 1.37E-05 mg/kg-day -- mg/kg-day -- 1.60E-04 mg/kg-day 3.00E-02 mg/kg-day 5.33E-03

Ethylbenzene 6.55E+02 ug/kg 7.18E-07 mg/kg-day 1.10E-02 mg/kg-day 7.90E-09 8.37E-06 mg/kg-day 1.00E-01 mg/kg-day 8.37E-05

Exp. Route Total 3.54E-04 8.45E+00
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TABLE 7.27.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.24E-11 mg/kg-day 1.30E+05 mg/kg-day 2.91E-06 2.61E-10 mg/kg-day 1.00E-09 mg/kg-day 2.61E-01

Aluminum 1.98E+04 mg/kg 6.08E-04 mg/kg-day -- mg/kg-day -- 7.09E-03 mg/kg-day 1.00E+00 mg/kg-day 7.09E-03

Antimony 2.50E+01 mg/kg 7.67E-07 mg/kg-day -- mg/kg-day -- 8.95E-06 mg/kg-day 6.00E-05 mg/kg-day 1.49E-01

Arsenic 6.21E+00 mg/kg 5.72E-07 mg/kg-day 1.50E+00 mg/kg-day 8.57E-07 6.67E-06 mg/kg-day 3.00E-04 mg/kg-day 2.22E-02

Cadmium 4.71E+01 mg/kg 1.45E-07 mg/kg-day -- mg/kg-day -- 1.69E-06 mg/kg-day 2.50E-05 mg/kg-day 6.74E-02

Chromium 3.94E+01 mg/kg 1.21E-06 mg/kg-day 2.00E+01 mg/kg-day 1.29E-04 1.41E-05 mg/kg-day 7.50E-05 mg/kg-day 1.88E-01

Cobalt 1.23E+01 mg/kg 3.77E-07 mg/kg-day -- mg/kg-day -- 4.40E-06 mg/kg-day 3.00E-04 mg/kg-day 1.47E-02

Copper 9.67E+02 mg/kg 2.97E-05 mg/kg-day -- mg/kg-day -- 3.46E-04 mg/kg-day 4.00E-02 mg/kg-day 8.65E-03

Iron 3.36E+04 mg/kg 1.03E-03 mg/kg-day -- mg/kg-day -- 1.20E-02 mg/kg-day 7.00E-01 mg/kg-day 1.72E-02

Lead 3.22E+02 mg/kg 9.88E-06 mg/kg-day -- mg/kg-day -- 1.15E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 4.05E-05 mg/kg-day -- mg/kg-day -- 4.73E-04 mg/kg-day 9.60E-04 mg/kg-day 4.92E-01

Mercury 1.15E+00 mg/kg 3.53E-08 mg/kg-day -- mg/kg-day -- 4.12E-07 mg/kg-day 1.00E-04 mg/kg-day 4.12E-03

Nickel 3.74E+01 mg/kg 1.15E-06 mg/kg-day -- mg/kg-day -- 1.34E-05 mg/kg-day 8.00E-04 mg/kg-day 1.67E-02

Silver 1.60E+01 mg/kg 4.91E-07 mg/kg-day -- mg/kg-day -- 5.73E-06 mg/kg-day 2.00E-04 mg/kg-day 2.86E-02

Vanadium 4.45E+01 mg/kg 1.37E-06 mg/kg-day -- mg/kg-day -- 1.59E-05 mg/kg-day 1.30E-04 mg/kg-day 1.23E-01

Zinc 1.38E+03 mg/kg 4.23E-05 mg/kg-day -- mg/kg-day -- 4.94E-04 mg/kg-day 3.00E-01 mg/kg-day 1.65E-03

4,4'-DDD 4.63E+03 ug/kg 4.26E-07 mg/kg-day 2.40E-01 mg/kg-day 1.02E-07 4.97E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 5.55E-08 mg/kg-day 3.40E-01 mg/kg-day 1.89E-08 6.48E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.59E-06 mg/kg-day 3.40E-01 mg/kg-day 5.41E-07 1.86E-05 mg/kg-day 5.00E-04 mg/kg-day 3.72E-02

Aroclor-1248 5.60E+02 ug/kg 2.41E-07 mg/kg-day 2.00E+00 mg/kg-day 4.81E-07 2.81E-06 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 5.76E-08 mg/kg-day 2.00E+00 mg/kg-day 1.15E-07 6.72E-07 mg/kg-day 2.00E-05 mg/kg-day 3.36E-02

Aroclor-1260 4.51E+01 ug/kg 1.94E-08 mg/kg-day 2.00E+00 mg/kg-day 3.87E-08 2.26E-07 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 2.15E-07 mg/kg-day 1.60E+01 mg/kg-day 3.44E-06 2.51E-06 mg/kg-day 5.00E-05 mg/kg-day 5.02E-02

Heptachlor Epoxide 1.28E+01 ug/kg 3.93E-09 mg/kg-day 9.10E+00 mg/kg-day 3.57E-08 4.58E-08 mg/kg-day 1.30E-05 mg/kg-day 3.52E-03

Benz(a)anthracene 3.92E+03 ug/kg 1.56E-06 mg/kg-day 7.30E-01 mg/kg-day 6.09E-06 1.82E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.15E-06 mg/kg-day 7.30E+00 mg/kg-day 4.49E-05 1.34E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.28E-06 mg/kg-day 7.30E-01 mg/kg-day 4.99E-06 1.49E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 8.54E-07 mg/kg-day 7.30E-02 mg/kg-day 3.32E-07 9.96E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.43E-06 mg/kg-day 7.30E-03 mg/kg-day 5.56E-08 1.67E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.12E-07 mg/kg-day 7.30E+00 mg/kg-day 4.35E-06 1.30E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 5.19E-07 mg/kg-day 7.30E-01 mg/kg-day 2.02E-06 6.05E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 3.10E-07 mg/kg-day -- mg/kg-day -- 3.61E-06 mg/kg-day 2.00E-02 mg/kg-day 1.81E-04

Phenanthrene 1.25E+04 ug/kg 4.99E-06 mg/kg-day -- mg/kg-day -- 5.82E-05 mg/kg-day 3.00E-02 mg/kg-day 1.94E-03

Ethylbenzene 6.55E+02 ug/kg 6.03E-08 mg/kg-day 1.10E-02 mg/kg-day 6.63E-10 7.03E-07 mg/kg-day 1.00E-01 mg/kg-day 7.03E-06

Exp. Route Total 2.00E-04 1.53E+00

Exposure Point Total 5.54E-04 9.98E+00

Exposure Medium Total 5.54E-04 9.98E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 6.74E-06 mg/m3 3.40E-02 1/(mg/m3) 2.29E-07 7.87E-05 mg/m3 3.00E-03 mg/m3 2.62E-02

Ethylbenzene 7.00E+03 ug/kg 2.38E-04 mg/m3 2.50E-03 1/(mg/m3) 5.94E-07 2.77E-03 mg/m3 1.00E+00 mg/m3 2.77E-03

Exp. Route Total 8.24E-07 2.90E-02

Exposure Point Total 8.24E-07 2.90E-02

Exposure Medium Total 8.24E-07 2.90E-02

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 5.00E-10 mg/m3 1.20E+01 1/(mg/m3) 3.20E-08 5.84E-09 mg/m3 1.00E-04 mg/m3 5.84E-05

Manganese 1.32E+03 mg/kg 1.68E-08 mg/m3 -- 1/(mg/m3) -- 1.96E-07 mg/m3 5.00E-05 mg/m3 3.91E-03

Exp. Route Total 3.20E-08 3.97E-03

Exposure Point Total 3.20E-08 3.97E-03

Exposure Medium Total 3.20E-08 3.97E-03

Medium Total 5.55E-04 1.00E+01

Total of Receptor Risks Across All Media 5.55E-04 Total of Receptor Hazards Across All Media 1.00E+01
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TABLE 7.27a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.66E-10 mg/kg-day 1.30E+05 mg/kg-day 3.46E-05 3.11E-09 mg/kg-day 1.00E-09 mg/kg-day 3.11E+00

Aluminum 1.98E+04 mg/kg 2.17E-02 mg/kg-day -- mg/kg-day -- 2.53E-01 mg/kg-day 1.00E+00 mg/kg-day 2.53E-01

Antimony 2.50E+01 mg/kg 2.74E-05 mg/kg-day -- mg/kg-day -- 3.20E-04 mg/kg-day 4.00E-04 mg/kg-day 7.99E-01

Cadmium 4.71E+01 mg/kg 5.16E-05 mg/kg-day -- mg/kg-day -- 6.02E-04 mg/kg-day 1.00E-03 mg/kg-day 6.02E-01

Chromium 3.94E+01 mg/kg 4.32E-05 mg/kg-day 5.00E-01 mg/kg-day 1.15E-04 5.04E-04 mg/kg-day 3.00E-03 mg/kg-day 1.68E-01

Cobalt 1.23E+01 mg/kg 1.35E-05 mg/kg-day -- mg/kg-day -- 1.57E-04 mg/kg-day 3.00E-04 mg/kg-day 5.24E-01

Copper 9.67E+02 mg/kg 1.06E-03 mg/kg-day -- mg/kg-day -- 1.24E-02 mg/kg-day 4.00E-02 mg/kg-day 3.09E-01

Iron 3.36E+04 mg/kg 3.68E-02 mg/kg-day -- mg/kg-day -- 4.30E-01 mg/kg-day 7.00E-01 mg/kg-day 6.14E-01

Lead 3.22E+02 mg/kg 3.53E-04 mg/kg-day -- mg/kg-day -- 4.12E-03 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.45E-03 mg/kg-day -- mg/kg-day -- 1.69E-02 mg/kg-day 2.40E-02 mg/kg-day 7.03E-01

Mercury 1.15E+00 mg/kg 1.26E-06 mg/kg-day -- mg/kg-day -- 1.47E-05 mg/kg-day 1.00E-04 mg/kg-day 1.47E-01

Nickel 3.74E+01 mg/kg 4.10E-05 mg/kg-day -- mg/kg-day -- 4.78E-04 mg/kg-day 2.00E-02 mg/kg-day 2.39E-02

Silver 1.60E+01 mg/kg 1.75E-05 mg/kg-day -- mg/kg-day -- 2.05E-04 mg/kg-day 5.00E-03 mg/kg-day 4.09E-02

Vanadium 4.45E+01 mg/kg 4.88E-05 mg/kg-day -- mg/kg-day -- 5.69E-04 mg/kg-day 5.00E-03 mg/kg-day 1.14E-01

Zinc 1.38E+03 mg/kg 1.51E-03 mg/kg-day -- mg/kg-day -- 1.76E-02 mg/kg-day 3.00E-01 mg/kg-day 5.88E-02

4,4'-DDD 4.63E+03 ug/kg 5.07E-06 mg/kg-day 2.40E-01 mg/kg-day 1.22E-06 5.92E-05 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 6.61E-07 mg/kg-day 3.40E-01 mg/kg-day 2.25E-07 7.71E-06 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.90E-05 mg/kg-day 3.40E-01 mg/kg-day 6.45E-06 2.21E-04 mg/kg-day 5.00E-04 mg/kg-day 4.42E-01

Aroclor-1248 5.60E+02 ug/kg 6.14E-07 mg/kg-day 2.00E+00 mg/kg-day 1.23E-06 7.16E-06 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.47E-07 mg/kg-day 2.00E+00 mg/kg-day 2.94E-07 1.71E-06 mg/kg-day 2.00E-05 mg/kg-day 8.57E-02

Aroclor-1260 4.51E+01 ug/kg 4.94E-08 mg/kg-day 2.00E+00 mg/kg-day 9.88E-08 5.77E-07 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 7.68E-07 mg/kg-day 1.60E+01 mg/kg-day 1.23E-05 8.96E-06 mg/kg-day 5.00E-05 mg/kg-day 1.79E-01

Heptachlor Epoxide 1.28E+01 ug/kg 1.40E-08 mg/kg-day 9.10E+00 mg/kg-day 1.28E-07 1.64E-07 mg/kg-day 1.30E-05 mg/kg-day 1.26E-02

Benz(a)anthracene 3.92E+03 ug/kg 4.30E-06 mg/kg-day 7.30E-01 mg/kg-day 1.67E-05 5.01E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 3.17E-06 mg/kg-day 7.30E+00 mg/kg-day 1.23E-04 3.69E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 3.52E-06 mg/kg-day 7.30E-01 mg/kg-day 1.37E-05 4.10E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.35E-06 mg/kg-day 7.30E-02 mg/kg-day 9.13E-07 2.74E-05 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 3.92E-06 mg/kg-day 7.30E-03 mg/kg-day 1.53E-07 4.58E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 3.07E-07 mg/kg-day 7.30E+00 mg/kg-day 1.19E-05 3.58E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.42E-06 mg/kg-day 7.30E-01 mg/kg-day 5.55E-06 1.66E-05 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 8.50E-07 mg/kg-day -- mg/kg-day -- 9.92E-06 mg/kg-day 2.00E-02 mg/kg-day 4.96E-04

Phenanthrene 1.25E+04 ug/kg 1.37E-05 mg/kg-day -- mg/kg-day -- 1.60E-04 mg/kg-day 3.00E-02 mg/kg-day 5.33E-03

Ethylbenzene 6.55E+02 ug/kg 7.18E-07 mg/kg-day 1.10E-02 mg/kg-day 7.90E-09 8.37E-06 mg/kg-day 1.00E-01 mg/kg-day 8.37E-05

Exp. Route Total 3.44E-04 8.19E+00
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TABLE 7.27a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.24E-11 mg/kg-day 1.30E+05 mg/kg-day 2.91E-06 2.61E-10 mg/kg-day 1.00E-09 mg/kg-day 2.61E-01

Aluminum 1.98E+04 mg/kg 6.08E-04 mg/kg-day -- mg/kg-day -- 7.09E-03 mg/kg-day 1.00E+00 mg/kg-day 7.09E-03

Antimony 2.50E+01 mg/kg 7.67E-07 mg/kg-day -- mg/kg-day -- 8.95E-06 mg/kg-day 6.00E-05 mg/kg-day 1.49E-01

Cadmium 4.71E+01 mg/kg 1.45E-07 mg/kg-day -- mg/kg-day -- 1.69E-06 mg/kg-day 2.50E-05 mg/kg-day 6.74E-02

Chromium 3.94E+01 mg/kg 1.21E-06 mg/kg-day 2.00E+01 mg/kg-day 1.29E-04 1.41E-05 mg/kg-day 7.50E-05 mg/kg-day 1.88E-01

Cobalt 1.23E+01 mg/kg 3.77E-07 mg/kg-day -- mg/kg-day -- 4.40E-06 mg/kg-day 3.00E-04 mg/kg-day 1.47E-02

Copper 9.67E+02 mg/kg 2.97E-05 mg/kg-day -- mg/kg-day -- 3.46E-04 mg/kg-day 4.00E-02 mg/kg-day 8.65E-03

Iron 3.36E+04 mg/kg 1.03E-03 mg/kg-day -- mg/kg-day -- 1.20E-02 mg/kg-day 7.00E-01 mg/kg-day 1.72E-02

Lead 3.22E+02 mg/kg 9.88E-06 mg/kg-day -- mg/kg-day -- 1.15E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 4.05E-05 mg/kg-day -- mg/kg-day -- 4.73E-04 mg/kg-day 9.60E-04 mg/kg-day 4.92E-01

Mercury 1.15E+00 mg/kg 3.53E-08 mg/kg-day -- mg/kg-day -- 4.12E-07 mg/kg-day 1.00E-04 mg/kg-day 4.12E-03

Nickel 3.74E+01 mg/kg 1.15E-06 mg/kg-day -- mg/kg-day -- 1.34E-05 mg/kg-day 8.00E-04 mg/kg-day 1.67E-02

Silver 1.60E+01 mg/kg 4.91E-07 mg/kg-day -- mg/kg-day -- 5.73E-06 mg/kg-day 2.00E-04 mg/kg-day 2.86E-02

Vanadium 4.45E+01 mg/kg 1.37E-06 mg/kg-day -- mg/kg-day -- 1.59E-05 mg/kg-day 1.30E-04 mg/kg-day 1.23E-01

Zinc 1.38E+03 mg/kg 4.23E-05 mg/kg-day -- mg/kg-day -- 4.94E-04 mg/kg-day 3.00E-01 mg/kg-day 1.65E-03

4,4'-DDD 4.63E+03 ug/kg 4.26E-07 mg/kg-day 2.40E-01 mg/kg-day 1.02E-07 4.97E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 5.55E-08 mg/kg-day 3.40E-01 mg/kg-day 1.89E-08 6.48E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.59E-06 mg/kg-day 3.40E-01 mg/kg-day 5.41E-07 1.86E-05 mg/kg-day 5.00E-04 mg/kg-day 3.72E-02

Aroclor-1248 5.60E+02 ug/kg 2.41E-07 mg/kg-day 2.00E+00 mg/kg-day 4.81E-07 2.81E-06 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 5.76E-08 mg/kg-day 2.00E+00 mg/kg-day 1.15E-07 6.72E-07 mg/kg-day 2.00E-05 mg/kg-day 3.36E-02

Aroclor-1260 4.51E+01 ug/kg 1.94E-08 mg/kg-day 2.00E+00 mg/kg-day 3.87E-08 2.26E-07 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 2.15E-07 mg/kg-day 1.60E+01 mg/kg-day 3.44E-06 2.51E-06 mg/kg-day 5.00E-05 mg/kg-day 5.02E-02

Heptachlor Epoxide 1.28E+01 ug/kg 3.93E-09 mg/kg-day 9.10E+00 mg/kg-day 3.57E-08 4.58E-08 mg/kg-day 1.30E-05 mg/kg-day 3.52E-03

Benz(a)anthracene 3.92E+03 ug/kg 1.56E-06 mg/kg-day 7.30E-01 mg/kg-day 6.09E-06 1.82E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.15E-06 mg/kg-day 7.30E+00 mg/kg-day 4.49E-05 1.34E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.28E-06 mg/kg-day 7.30E-01 mg/kg-day 4.99E-06 1.49E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 8.54E-07 mg/kg-day 7.30E-02 mg/kg-day 3.32E-07 9.96E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.43E-06 mg/kg-day 7.30E-03 mg/kg-day 5.56E-08 1.67E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.12E-07 mg/kg-day 7.30E+00 mg/kg-day 4.35E-06 1.30E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 5.19E-07 mg/kg-day 7.30E-01 mg/kg-day 2.02E-06 6.05E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 3.10E-07 mg/kg-day -- mg/kg-day -- 3.61E-06 mg/kg-day 2.00E-02 mg/kg-day 1.81E-04

Phenanthrene 1.25E+04 ug/kg 4.99E-06 mg/kg-day -- mg/kg-day -- 5.82E-05 mg/kg-day 3.00E-02 mg/kg-day 1.94E-03

Ethylbenzene 6.55E+02 ug/kg 6.03E-08 mg/kg-day 1.10E-02 mg/kg-day 6.63E-10 7.03E-07 mg/kg-day 1.00E-01 mg/kg-day 7.03E-06

Exp. Route Total 1.99E-04 1.51E+00

Exposure Point Total 5.43E-04 9.70E+00

Exposure Medium Total 5.43E-04 9.70E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 6.74E-06 mg/m3 3.40E-02 1/(mg/m3) 2.29E-07 7.87E-05 mg/m3 3.00E-03 mg/m3 2.62E-02

Ethylbenzene 7.00E+03 ug/kg 2.38E-04 mg/m3 2.50E-03 1/(mg/m3) 5.94E-07 2.77E-03 mg/m3 1.00E+00 mg/m3 2.77E-03

Exp. Route Total 8.24E-07 2.90E-02

Exposure Point Total 8.24E-07 2.90E-02

Exposure Medium Total 8.24E-07 2.90E-02

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 5.00E-10 mg/m3 1.20E+01 1/(mg/m3) 3.20E-08 5.84E-09 mg/m3 1.00E-04 mg/m3 5.84E-05

Manganese 1.32E+03 mg/kg 1.68E-08 mg/m3 -- 1/(mg/m3) -- 1.96E-07 mg/m3 5.00E-05 mg/m3 3.91E-03

Exp. Route Total 3.20E-08 3.97E-03

Exposure Point Total 3.20E-08 3.97E-03

Exposure Medium Total 3.20E-08 3.97E-03

Medium Total 5.44E-04 9.73E+00

Total of Receptor Risks Across All Media 5.44E-04 Total of Receptor Hazards Across All Media 9.73E+00
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TABLE 7.28.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.14E-10 mg/kg-day 1.30E+05 mg/kg-day 1.48E-05 3.33E-10 mg/kg-day 1.00E-09 mg/kg-day 3.33E-01

Aluminum 1.98E+04 mg/kg 9.30E-03 mg/kg-day -- mg/kg-day -- 2.71E-02 mg/kg-day 1.00E+00 mg/kg-day 2.71E-02

Antimony 2.50E+01 mg/kg 1.17E-05 mg/kg-day -- mg/kg-day -- 3.42E-05 mg/kg-day 4.00E-04 mg/kg-day 8.56E-02

Arsenic 6.21E+00 mg/kg 2.92E-06 mg/kg-day 1.50E+00 mg/kg-day 4.37E-06 8.51E-06 mg/kg-day 3.00E-04 mg/kg-day 2.84E-02

Cadmium 4.71E+01 mg/kg 2.21E-05 mg/kg-day -- mg/kg-day -- 6.45E-05 mg/kg-day 1.00E-03 mg/kg-day 6.45E-02

Chromium 3.94E+01 mg/kg 1.85E-05 mg/kg-day 5.00E-01 mg/kg-day 1.70E-05 5.40E-05 mg/kg-day 3.00E-03 mg/kg-day 1.80E-02

Cobalt 1.23E+01 mg/kg 5.78E-06 mg/kg-day -- mg/kg-day -- 1.68E-05 mg/kg-day 3.00E-04 mg/kg-day 5.62E-02

Copper 9.67E+02 mg/kg 4.54E-04 mg/kg-day -- mg/kg-day -- 1.32E-03 mg/kg-day 4.00E-02 mg/kg-day 3.31E-02

Iron 3.36E+04 mg/kg 1.58E-02 mg/kg-day -- mg/kg-day -- 4.60E-02 mg/kg-day 7.00E-01 mg/kg-day 6.58E-02

Lead 3.22E+02 mg/kg 1.51E-04 mg/kg-day -- mg/kg-day -- 4.41E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 6.20E-04 mg/kg-day -- mg/kg-day -- 1.81E-03 mg/kg-day 2.40E-02 mg/kg-day 7.53E-02

Mercury 1.15E+00 mg/kg 5.40E-07 mg/kg-day -- mg/kg-day -- 1.58E-06 mg/kg-day 1.00E-04 mg/kg-day 1.58E-02

Nickel 3.74E+01 mg/kg 1.76E-05 mg/kg-day -- mg/kg-day -- 5.12E-05 mg/kg-day 2.00E-02 mg/kg-day 2.56E-03

Silver 1.60E+01 mg/kg 7.51E-06 mg/kg-day -- mg/kg-day -- 2.19E-05 mg/kg-day 5.00E-03 mg/kg-day 4.38E-03

Vanadium 4.45E+01 mg/kg 2.09E-05 mg/kg-day -- mg/kg-day -- 6.10E-05 mg/kg-day 5.00E-03 mg/kg-day 1.22E-02

Zinc 1.38E+03 mg/kg 6.48E-04 mg/kg-day -- mg/kg-day -- 1.89E-03 mg/kg-day 3.00E-01 mg/kg-day 6.30E-03

4,4'-DDD 4.63E+03 ug/kg 2.17E-06 mg/kg-day 2.40E-01 mg/kg-day 5.22E-07 6.34E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.83E-07 mg/kg-day 3.40E-01 mg/kg-day 9.63E-08 8.26E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 8.13E-06 mg/kg-day 3.40E-01 mg/kg-day 2.76E-06 2.37E-05 mg/kg-day 5.00E-04 mg/kg-day 4.74E-02

Aroclor-1248 5.60E+02 ug/kg 2.63E-07 mg/kg-day 2.00E+00 mg/kg-day 5.26E-07 7.67E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 6.29E-08 mg/kg-day 2.00E+00 mg/kg-day 1.26E-07 1.84E-07 mg/kg-day 2.00E-05 mg/kg-day 9.18E-03

Aroclor-1260 4.51E+01 ug/kg 2.12E-08 mg/kg-day 2.00E+00 mg/kg-day 4.24E-08 6.18E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.29E-07 mg/kg-day 1.60E+01 mg/kg-day 5.27E-06 9.60E-07 mg/kg-day 5.00E-05 mg/kg-day 1.92E-02

Heptachlor Epoxide 1.28E+01 ug/kg 6.01E-09 mg/kg-day 9.10E+00 mg/kg-day 5.47E-08 1.75E-08 mg/kg-day 1.30E-05 mg/kg-day 1.35E-03

Benz(a)anthracene 3.92E+03 ug/kg 1.84E-06 mg/kg-day 7.30E-01 mg/kg-day 2.46E-06 5.37E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.36E-06 mg/kg-day 7.30E+00 mg/kg-day 1.82E-05 3.96E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.51E-06 mg/kg-day 7.30E-01 mg/kg-day 2.02E-06 4.40E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.01E-06 mg/kg-day 7.30E-02 mg/kg-day 1.35E-07 2.93E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.68E-06 mg/kg-day 7.30E-03 mg/kg-day 2.25E-08 4.90E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.32E-07 mg/kg-day 7.30E+00 mg/kg-day 1.76E-06 3.84E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 6.11E-07 mg/kg-day 7.30E-01 mg/kg-day 8.17E-07 1.78E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 3.64E-07 mg/kg-day -- mg/kg-day -- 1.06E-06 mg/kg-day 2.00E-02 mg/kg-day 5.32E-05

Phenanthrene 1.25E+04 ug/kg 5.87E-06 mg/kg-day -- mg/kg-day -- 1.71E-05 mg/kg-day 3.00E-02 mg/kg-day 5.71E-04

Ethylbenzene 6.55E+02 ug/kg 3.08E-07 mg/kg-day 1.10E-02 mg/kg-day 3.38E-09 8.97E-07 mg/kg-day 1.00E-01 mg/kg-day 8.97E-06

Exp. Route Total 7.10E-05 9.06E-01
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TABLE 7.28.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.37E-11 mg/kg-day 1.30E+05 mg/kg-day 1.78E-06 3.98E-11 mg/kg-day 1.00E-09 mg/kg-day 3.98E-02

Aluminum 1.98E+04 mg/kg 3.71E-04 mg/kg-day -- mg/kg-day -- 1.08E-03 mg/kg-day 1.00E+00 mg/kg-day 1.08E-03

Antimony 2.50E+01 mg/kg 4.68E-07 mg/kg-day -- mg/kg-day -- 1.37E-06 mg/kg-day 6.00E-05 mg/kg-day 2.28E-02

Arsenic 6.21E+00 mg/kg 3.49E-07 mg/kg-day 1.50E+00 mg/kg-day 5.24E-07 1.02E-06 mg/kg-day 3.00E-04 mg/kg-day 3.39E-03

Cadmium 4.71E+01 mg/kg 8.83E-08 mg/kg-day -- mg/kg-day -- 2.57E-07 mg/kg-day 2.50E-05 mg/kg-day 1.03E-02

Chromium 3.94E+01 mg/kg 7.38E-07 mg/kg-day 2.00E+01 mg/kg-day 2.71E-05 2.15E-06 mg/kg-day 7.50E-05 mg/kg-day 2.87E-02

Cobalt 1.23E+01 mg/kg 2.30E-07 mg/kg-day -- mg/kg-day -- 6.72E-07 mg/kg-day 3.00E-04 mg/kg-day 2.24E-03

Copper 9.67E+02 mg/kg 1.81E-05 mg/kg-day -- mg/kg-day -- 5.29E-05 mg/kg-day 4.00E-02 mg/kg-day 1.32E-03

Iron 3.36E+04 mg/kg 6.30E-04 mg/kg-day -- mg/kg-day -- 1.84E-03 mg/kg-day 7.00E-01 mg/kg-day 2.62E-03

Lead 3.22E+02 mg/kg 6.03E-06 mg/kg-day -- mg/kg-day -- 1.76E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 2.47E-05 mg/kg-day -- mg/kg-day -- 7.21E-05 mg/kg-day 9.60E-04 mg/kg-day 7.52E-02

Mercury 1.15E+00 mg/kg 2.16E-08 mg/kg-day -- mg/kg-day -- 6.29E-08 mg/kg-day 1.00E-04 mg/kg-day 6.29E-04

Nickel 3.74E+01 mg/kg 7.01E-07 mg/kg-day -- mg/kg-day -- 2.04E-06 mg/kg-day 8.00E-04 mg/kg-day 2.56E-03

Silver 1.60E+01 mg/kg 3.00E-07 mg/kg-day -- mg/kg-day -- 8.75E-07 mg/kg-day 2.00E-04 mg/kg-day 4.37E-03

Vanadium 4.45E+01 mg/kg 8.34E-07 mg/kg-day -- mg/kg-day -- 2.43E-06 mg/kg-day 1.30E-04 mg/kg-day 1.87E-02

Zinc 1.38E+03 mg/kg 2.59E-05 mg/kg-day -- mg/kg-day -- 7.54E-05 mg/kg-day 3.00E-01 mg/kg-day 2.51E-04

4,4'-DDD 4.63E+03 ug/kg 2.60E-07 mg/kg-day 2.40E-01 mg/kg-day 6.25E-08 7.59E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 3.39E-08 mg/kg-day 3.40E-01 mg/kg-day 1.15E-08 9.89E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 9.73E-07 mg/kg-day 3.40E-01 mg/kg-day 3.31E-07 2.84E-06 mg/kg-day 5.00E-04 mg/kg-day 5.67E-03

Aroclor-1248 5.60E+02 ug/kg 1.47E-07 mg/kg-day 2.00E+00 mg/kg-day 2.94E-07 4.29E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 3.52E-08 mg/kg-day 2.00E+00 mg/kg-day 7.03E-08 1.03E-07 mg/kg-day 2.00E-05 mg/kg-day 5.13E-03

Aroclor-1260 4.51E+01 ug/kg 1.18E-08 mg/kg-day 2.00E+00 mg/kg-day 2.37E-08 3.45E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 1.31E-07 mg/kg-day 1.60E+01 mg/kg-day 2.10E-06 3.83E-07 mg/kg-day 5.00E-05 mg/kg-day 7.66E-03

Heptachlor Epoxide 1.28E+01 ug/kg 2.40E-09 mg/kg-day 9.10E+00 mg/kg-day 2.18E-08 7.00E-09 mg/kg-day 1.30E-05 mg/kg-day 5.38E-04

Benz(a)anthracene 3.92E+03 ug/kg 9.55E-07 mg/kg-day 7.30E-01 mg/kg-day 1.28E-06 2.79E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 7.04E-07 mg/kg-day 7.30E+00 mg/kg-day 9.42E-06 2.05E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 7.82E-07 mg/kg-day 7.30E-01 mg/kg-day 1.05E-06 2.28E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 5.21E-07 mg/kg-day 7.30E-02 mg/kg-day 6.98E-08 1.52E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 8.72E-07 mg/kg-day 7.30E-03 mg/kg-day 1.17E-08 2.54E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 6.82E-08 mg/kg-day 7.30E+00 mg/kg-day 9.13E-07 1.99E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.17E-07 mg/kg-day 7.30E-01 mg/kg-day 4.24E-07 9.24E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.89E-07 mg/kg-day -- mg/kg-day -- 5.51E-07 mg/kg-day 2.00E-02 mg/kg-day 2.76E-05

Phenanthrene 1.25E+04 ug/kg 3.05E-06 mg/kg-day -- mg/kg-day -- 8.88E-06 mg/kg-day 3.00E-02 mg/kg-day 2.96E-04

Ethylbenzene 6.55E+02 ug/kg 3.68E-08 mg/kg-day 1.10E-02 mg/kg-day 4.05E-10 1.07E-07 mg/kg-day 1.00E-01 mg/kg-day 1.07E-06

Exp. Route Total 4.55E-05 2.33E-01

Exposure Point Total 1.16E-04 1.14E+00

Exposure Medium Total 1.16E-04 1.14E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.70E-05 mg/m3 3.40E-02 1/(mg/m3) 9.17E-07 7.87E-05 mg/m3 3.00E-03 mg/m3 2.62E-02

Ethylbenzene 7.00E+03 ug/kg 9.51E-04 mg/m3 2.50E-03 1/(mg/m3) 2.38E-06 2.77E-03 mg/m3 1.00E+00 mg/m3 2.77E-03

Exp. Route Total 3.29E-06 2.90E-02

Exposure Point Total 3.29E-06 2.90E-02

Exposure Medium Total 3.29E-06 2.90E-02

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 2.00E-09 mg/m3 1.20E+01 1/(mg/m3) 4.40E-08 5.84E-09 mg/m3 1.00E-04 mg/m3 5.84E-05

Manganese 1.32E+03 mg/kg 6.71E-08 mg/m3 -- 1/(mg/m3) -- 1.96E-07 mg/m3 5.00E-05 mg/m3 3.91E-03

Exp. Route Total 4.40E-08 3.97E-03

Exposure Point Total 4.40E-08 3.97E-03

Exposure Medium Total 4.40E-08 3.97E-03

Medium Total 1.20E-04 1.17E+00

Total of Receptor Risks Across All Media 1.20E-04 Total of Receptor Hazards Across All Media 1.17E+00
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TABLE 7.28a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.14E-10 mg/kg-day 1.30E+05 mg/kg-day 1.48E-05 3.33E-10 mg/kg-day 1.00E-09 mg/kg-day 3.33E-01

Aluminum 1.98E+04 mg/kg 9.30E-03 mg/kg-day -- mg/kg-day -- 2.71E-02 mg/kg-day 1.00E+00 mg/kg-day 2.71E-02

Antimony 2.50E+01 mg/kg 1.17E-05 mg/kg-day -- mg/kg-day -- 3.42E-05 mg/kg-day 4.00E-04 mg/kg-day 8.56E-02

Cadmium 4.71E+01 mg/kg 2.21E-05 mg/kg-day -- mg/kg-day -- 6.45E-05 mg/kg-day 1.00E-03 mg/kg-day 6.45E-02

Chromium 3.94E+01 mg/kg 1.85E-05 mg/kg-day 5.00E-01 mg/kg-day 1.70E-05 5.40E-05 mg/kg-day 3.00E-03 mg/kg-day 1.80E-02

Cobalt 1.23E+01 mg/kg 5.78E-06 mg/kg-day -- mg/kg-day -- 1.68E-05 mg/kg-day 3.00E-04 mg/kg-day 5.62E-02

Copper 9.67E+02 mg/kg 4.54E-04 mg/kg-day -- mg/kg-day -- 1.32E-03 mg/kg-day 4.00E-02 mg/kg-day 3.31E-02

Iron 3.36E+04 mg/kg 1.58E-02 mg/kg-day -- mg/kg-day -- 4.60E-02 mg/kg-day 7.00E-01 mg/kg-day 6.58E-02

Lead 3.22E+02 mg/kg 1.51E-04 mg/kg-day -- mg/kg-day -- 4.41E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 6.20E-04 mg/kg-day -- mg/kg-day -- 1.81E-03 mg/kg-day 2.40E-02 mg/kg-day 7.53E-02

Mercury 1.15E+00 mg/kg 5.40E-07 mg/kg-day -- mg/kg-day -- 1.58E-06 mg/kg-day 1.00E-04 mg/kg-day 1.58E-02

Nickel 3.74E+01 mg/kg 1.76E-05 mg/kg-day -- mg/kg-day -- 5.12E-05 mg/kg-day 2.00E-02 mg/kg-day 2.56E-03

Silver 1.60E+01 mg/kg 7.51E-06 mg/kg-day -- mg/kg-day -- 2.19E-05 mg/kg-day 5.00E-03 mg/kg-day 4.38E-03

Vanadium 4.45E+01 mg/kg 2.09E-05 mg/kg-day -- mg/kg-day -- 6.10E-05 mg/kg-day 5.00E-03 mg/kg-day 1.22E-02

Zinc 1.38E+03 mg/kg 6.48E-04 mg/kg-day -- mg/kg-day -- 1.89E-03 mg/kg-day 3.00E-01 mg/kg-day 6.30E-03

4,4'-DDD 4.63E+03 ug/kg 2.17E-06 mg/kg-day 2.40E-01 mg/kg-day 5.22E-07 6.34E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.83E-07 mg/kg-day 3.40E-01 mg/kg-day 9.63E-08 8.26E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 8.13E-06 mg/kg-day 3.40E-01 mg/kg-day 2.76E-06 2.37E-05 mg/kg-day 5.00E-04 mg/kg-day 4.74E-02

Aroclor-1248 5.60E+02 ug/kg 2.63E-07 mg/kg-day 2.00E+00 mg/kg-day 5.26E-07 7.67E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 6.29E-08 mg/kg-day 2.00E+00 mg/kg-day 1.26E-07 1.84E-07 mg/kg-day 2.00E-05 mg/kg-day 9.18E-03

Aroclor-1260 4.51E+01 ug/kg 2.12E-08 mg/kg-day 2.00E+00 mg/kg-day 4.24E-08 6.18E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.29E-07 mg/kg-day 1.60E+01 mg/kg-day 5.27E-06 9.60E-07 mg/kg-day 5.00E-05 mg/kg-day 1.92E-02

Heptachlor Epoxide 1.28E+01 ug/kg 6.01E-09 mg/kg-day 9.10E+00 mg/kg-day 5.47E-08 1.75E-08 mg/kg-day 1.30E-05 mg/kg-day 1.35E-03

Benz(a)anthracene 3.92E+03 ug/kg 1.84E-06 mg/kg-day 7.30E-01 mg/kg-day 2.46E-06 5.37E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.36E-06 mg/kg-day 7.30E+00 mg/kg-day 1.82E-05 3.96E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.51E-06 mg/kg-day 7.30E-01 mg/kg-day 2.02E-06 4.40E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.01E-06 mg/kg-day 7.30E-02 mg/kg-day 1.35E-07 2.93E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.68E-06 mg/kg-day 7.30E-03 mg/kg-day 2.25E-08 4.90E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.32E-07 mg/kg-day 7.30E+00 mg/kg-day 1.76E-06 3.84E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 6.11E-07 mg/kg-day 7.30E-01 mg/kg-day 8.17E-07 1.78E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 3.64E-07 mg/kg-day -- mg/kg-day -- 1.06E-06 mg/kg-day 2.00E-02 mg/kg-day 5.32E-05

Phenanthrene 1.25E+04 ug/kg 5.87E-06 mg/kg-day -- mg/kg-day -- 1.71E-05 mg/kg-day 3.00E-02 mg/kg-day 5.71E-04

Ethylbenzene 6.55E+02 ug/kg 3.08E-07 mg/kg-day 1.10E-02 mg/kg-day 3.38E-09 8.97E-07 mg/kg-day 1.00E-01 mg/kg-day 8.97E-06

Exp. Route Total 6.66E-05 8.77E-01
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TABLE 7.28a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.37E-11 mg/kg-day 1.30E+05 mg/kg-day 1.78E-06 3.98E-11 mg/kg-day 1.00E-09 mg/kg-day 3.98E-02

Aluminum 1.98E+04 mg/kg 3.71E-04 mg/kg-day -- mg/kg-day -- 1.08E-03 mg/kg-day 1.00E+00 mg/kg-day 1.08E-03

Antimony 2.50E+01 mg/kg 4.68E-07 mg/kg-day -- mg/kg-day -- 1.37E-06 mg/kg-day 6.00E-05 mg/kg-day 2.28E-02

Cadmium 4.71E+01 mg/kg 8.83E-08 mg/kg-day -- mg/kg-day -- 2.57E-07 mg/kg-day 2.50E-05 mg/kg-day 1.03E-02

Chromium 3.94E+01 mg/kg 7.38E-07 mg/kg-day 2.00E+01 mg/kg-day 2.71E-05 2.15E-06 mg/kg-day 7.50E-05 mg/kg-day 2.87E-02

Cobalt 1.23E+01 mg/kg 2.30E-07 mg/kg-day -- mg/kg-day -- 6.72E-07 mg/kg-day 3.00E-04 mg/kg-day 2.24E-03

Copper 9.67E+02 mg/kg 1.81E-05 mg/kg-day -- mg/kg-day -- 5.29E-05 mg/kg-day 4.00E-02 mg/kg-day 1.32E-03

Iron 3.36E+04 mg/kg 6.30E-04 mg/kg-day -- mg/kg-day -- 1.84E-03 mg/kg-day 7.00E-01 mg/kg-day 2.62E-03

Lead 3.22E+02 mg/kg 6.03E-06 mg/kg-day -- mg/kg-day -- 1.76E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 2.47E-05 mg/kg-day -- mg/kg-day -- 7.21E-05 mg/kg-day 9.60E-04 mg/kg-day 7.52E-02

Mercury 1.15E+00 mg/kg 2.16E-08 mg/kg-day -- mg/kg-day -- 6.29E-08 mg/kg-day 1.00E-04 mg/kg-day 6.29E-04

Nickel 3.74E+01 mg/kg 7.01E-07 mg/kg-day -- mg/kg-day -- 2.04E-06 mg/kg-day 8.00E-04 mg/kg-day 2.56E-03

Silver 1.60E+01 mg/kg 3.00E-07 mg/kg-day -- mg/kg-day -- 8.75E-07 mg/kg-day 2.00E-04 mg/kg-day 4.37E-03

Vanadium 4.45E+01 mg/kg 8.34E-07 mg/kg-day -- mg/kg-day -- 2.43E-06 mg/kg-day 1.30E-04 mg/kg-day 1.87E-02

Zinc 1.38E+03 mg/kg 2.59E-05 mg/kg-day -- mg/kg-day -- 7.54E-05 mg/kg-day 3.00E-01 mg/kg-day 2.51E-04

4,4'-DDD 4.63E+03 ug/kg 2.60E-07 mg/kg-day 2.40E-01 mg/kg-day 6.25E-08 7.59E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 3.39E-08 mg/kg-day 3.40E-01 mg/kg-day 1.15E-08 9.89E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 9.73E-07 mg/kg-day 3.40E-01 mg/kg-day 3.31E-07 2.84E-06 mg/kg-day 5.00E-04 mg/kg-day 5.67E-03

Aroclor-1248 5.60E+02 ug/kg 1.47E-07 mg/kg-day 2.00E+00 mg/kg-day 2.94E-07 4.29E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 3.52E-08 mg/kg-day 2.00E+00 mg/kg-day 7.03E-08 1.03E-07 mg/kg-day 2.00E-05 mg/kg-day 5.13E-03

Aroclor-1260 4.51E+01 ug/kg 1.18E-08 mg/kg-day 2.00E+00 mg/kg-day 2.37E-08 3.45E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 1.31E-07 mg/kg-day 1.60E+01 mg/kg-day 2.10E-06 3.83E-07 mg/kg-day 5.00E-05 mg/kg-day 7.66E-03

Heptachlor Epoxide 1.28E+01 ug/kg 2.40E-09 mg/kg-day 9.10E+00 mg/kg-day 2.18E-08 7.00E-09 mg/kg-day 1.30E-05 mg/kg-day 5.38E-04

Benz(a)anthracene 3.92E+03 ug/kg 9.55E-07 mg/kg-day 7.30E-01 mg/kg-day 1.28E-06 2.79E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 7.04E-07 mg/kg-day 7.30E+00 mg/kg-day 9.42E-06 2.05E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 7.82E-07 mg/kg-day 7.30E-01 mg/kg-day 1.05E-06 2.28E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 5.21E-07 mg/kg-day 7.30E-02 mg/kg-day 6.98E-08 1.52E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 8.72E-07 mg/kg-day 7.30E-03 mg/kg-day 1.17E-08 2.54E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 6.82E-08 mg/kg-day 7.30E+00 mg/kg-day 9.13E-07 1.99E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.17E-07 mg/kg-day 7.30E-01 mg/kg-day 4.24E-07 9.24E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.89E-07 mg/kg-day -- mg/kg-day -- 5.51E-07 mg/kg-day 2.00E-02 mg/kg-day 2.76E-05

Phenanthrene 1.25E+04 ug/kg 3.05E-06 mg/kg-day -- mg/kg-day -- 8.88E-06 mg/kg-day 3.00E-02 mg/kg-day 2.96E-04

Ethylbenzene 6.55E+02 ug/kg 3.68E-08 mg/kg-day 1.10E-02 mg/kg-day 4.05E-10 1.07E-07 mg/kg-day 1.00E-01 mg/kg-day 1.07E-06

Exp. Route Total 4.49E-05 2.30E-01

Exposure Point Total 1.12E-04 1.11E+00

Exposure Medium Total 1.12E-04 1.11E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.70E-05 mg/m3 3.40E-02 1/(mg/m3) 9.17E-07 7.87E-05 mg/m3 3.00E-03 mg/m3 2.62E-02

Ethylbenzene 7.00E+03 ug/kg 9.51E-04 mg/m3 2.50E-03 1/(mg/m3) 2.38E-06 2.77E-03 mg/m3 1.00E+00 mg/m3 2.77E-03

Exp. Route Total 3.29E-06 2.90E-02

Exposure Point Total 3.29E-06 2.90E-02

Exposure Medium Total 3.29E-06 2.90E-02

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 2.00E-09 mg/m3 1.20E+01 1/(mg/m3) 4.40E-08 5.84E-09 mg/m3 1.00E-04 mg/m3 5.84E-05

Manganese 1.32E+03 mg/kg 6.71E-08 mg/m3 -- 1/(mg/m3) -- 1.96E-07 mg/m3 5.00E-05 mg/m3 3.91E-03

Exp. Route Total 4.40E-08 3.97E-03

Exposure Point Total 4.40E-08 3.97E-03

Exposure Medium Total 4.40E-08 3.97E-03

Medium Total 1.15E-04 1.14E+00

Total of Receptor Risks Across All Media 1.15E-04 Total of Receptor Hazards Across All Media 1.14E+00
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TABLE 7.29.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.80E-10 mg/kg-day 1.30E+05 mg/kg-day 4.95E-05 N/A

Aluminum 1.98E+04 mg/kg 9.30E-03 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 1.17E-05 mg/kg-day -- mg/kg-day -- N/A

Arsenic 6.21E+00 mg/kg 9.72E-06 mg/kg-day 1.50E+00 mg/kg-day 1.46E-05 N/A

Cadmium 4.71E+01 mg/kg 2.21E-05 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 6.17E-05 mg/kg-day 5.00E-01 mg/kg-day 1.32E-04 N/A

Cobalt 1.23E+01 mg/kg 5.78E-06 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 4.54E-04 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 1.58E-02 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 1.51E-04 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 6.20E-04 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 5.40E-07 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 1.76E-05 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 7.51E-06 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 2.09E-05 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 6.48E-04 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 7.25E-06 mg/kg-day 2.40E-01 mg/kg-day 1.74E-06 N/A

4,4'-DDE 6.03E+02 ug/kg 9.44E-07 mg/kg-day 3.40E-01 mg/kg-day 3.21E-07 N/A

4,4'-DDT 1.73E+04 ug/kg 2.71E-05 mg/kg-day 3.40E-01 mg/kg-day 9.21E-06 N/A

Aroclor-1248 5.60E+02 ug/kg 8.77E-07 mg/kg-day 2.00E+00 mg/kg-day 1.75E-06 N/A

Aroclor-1254 1.34E+02 ug/kg 2.10E-07 mg/kg-day 2.00E+00 mg/kg-day 4.20E-07 N/A

Aroclor-1260 4.51E+01 ug/kg 7.06E-08 mg/kg-day 2.00E+00 mg/kg-day 1.41E-07 N/A

Dieldrin 7.01E+02 ug/kg 1.10E-06 mg/kg-day 1.60E+01 mg/kg-day 1.76E-05 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 2.00E-08 mg/kg-day 9.10E+00 mg/kg-day 1.82E-07 N/A

Benz(a)anthracene 3.92E+03 ug/kg 6.14E-06 mg/kg-day 7.30E-01 mg/kg-day 1.92E-05 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 4.52E-06 mg/kg-day 7.30E+00 mg/kg-day 1.41E-04 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 5.03E-06 mg/kg-day 7.30E-01 mg/kg-day 1.57E-05 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 3.35E-06 mg/kg-day 7.30E-02 mg/kg-day 1.05E-06 N/A

Chrysene 3.58E+03 ug/kg 5.60E-06 mg/kg-day 7.30E-03 mg/kg-day 1.75E-07 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 4.38E-07 mg/kg-day 7.30E+00 mg/kg-day 1.37E-05 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 2.04E-06 mg/kg-day 7.30E-01 mg/kg-day 6.36E-06 N/A

Naphthalene 7.76E+02 ug/kg 3.64E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 5.87E-06 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 1.03E-06 mg/kg-day 1.10E-02 mg/kg-day 1.13E-08 N/A

Exp. Route Total 4.25E-04 --
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TABLE 7.29.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.60E-11 mg/kg-day 1.30E+05 mg/kg-day 4.68E-06 N/A

Aluminum 1.98E+04 mg/kg 3.71E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 4.68E-07 mg/kg-day -- mg/kg-day -- N/A

Arsenic 6.21E+00 mg/kg 9.21E-07 mg/kg-day 1.50E+00 mg/kg-day 1.38E-06 N/A

Cadmium 4.71E+01 mg/kg 8.83E-08 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 1.95E-06 mg/kg-day 2.00E+01 mg/kg-day 1.56E-04 N/A

Cobalt 1.23E+01 mg/kg 2.30E-07 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 1.81E-05 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 6.30E-04 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 6.03E-06 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 2.47E-05 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 2.16E-08 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 7.01E-07 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 3.00E-07 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 8.34E-07 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 2.59E-05 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 6.87E-07 mg/kg-day 2.40E-01 mg/kg-day 1.65E-07 N/A

4,4'-DDE 6.03E+02 ug/kg 8.94E-08 mg/kg-day 3.40E-01 mg/kg-day 3.04E-08 N/A

4,4'-DDT 1.73E+04 ug/kg 2.57E-06 mg/kg-day 3.40E-01 mg/kg-day 8.72E-07 N/A

Aroclor-1248 5.60E+02 ug/kg 3.87E-07 mg/kg-day 2.00E+00 mg/kg-day 7.75E-07 N/A

Aroclor-1254 1.34E+02 ug/kg 9.27E-08 mg/kg-day 2.00E+00 mg/kg-day 1.85E-07 N/A

Aroclor-1260 4.51E+01 ug/kg 3.12E-08 mg/kg-day 2.00E+00 mg/kg-day 6.24E-08 N/A

Dieldrin 7.01E+02 ug/kg 3.46E-07 mg/kg-day 1.60E+01 mg/kg-day 5.54E-06 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 6.33E-09 mg/kg-day 9.10E+00 mg/kg-day 5.76E-08 N/A

Benz(a)anthracene 3.92E+03 ug/kg 2.52E-06 mg/kg-day 7.30E-01 mg/kg-day 7.37E-06 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 1.86E-06 mg/kg-day 7.30E+00 mg/kg-day 5.43E-05 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 2.06E-06 mg/kg-day 7.30E-01 mg/kg-day 6.03E-06 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.37E-06 mg/kg-day 7.30E-02 mg/kg-day 4.02E-07 N/A

Chrysene 3.58E+03 ug/kg 2.30E-06 mg/kg-day 7.30E-03 mg/kg-day 6.73E-08 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.80E-07 mg/kg-day 7.30E+00 mg/kg-day 5.26E-06 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 8.35E-07 mg/kg-day 7.30E-01 mg/kg-day 2.44E-06 N/A

Naphthalene 7.76E+02 ug/kg 1.89E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 3.05E-06 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 9.71E-08 mg/kg-day 1.10E-02 mg/kg-day 1.07E-09 N/A

Exp. Route Total 2.46E-04 --

Exposure Point Total 6.71E-04 --

Exposure Medium Total 6.71E-04 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 3.37E-05 mg/m3 3.40E-02 1/(mg/m3) 1.15E-06 N/A

Ethylbenzene 7.00E+03 ug/kg 1.19E-03 mg/m3 2.50E-03 1/(mg/m3) 2.97E-06 N/A

Exp. Route Total 4.12E-06 --

Exposure Point Total 4.12E-06 --

Exposure Medium Total 4.12E-06 --

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 2.50E-09 mg/m3 1.20E+01 1/(mg/m3) 7.61E-08 N/A

Manganese 1.32E+03 mg/kg 6.71E-08 mg/m3 -- 1/(mg/m3) -- N/A

Exp. Route Total 7.61E-08 --

Exposure Point Total 7.61E-08 --

Exposure Medium Total 7.61E-08 --

Medium Total 6.75E-04 --

Total of Receptor Risks Across All Media 6.75E-04 Total of Receptor Hazards Across All Media --

Page 2 of 2



TABLE 7.29a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.80E-10 mg/kg-day 1.30E+05 mg/kg-day 4.95E-05 N/A

Aluminum 1.98E+04 mg/kg 9.30E-03 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 1.17E-05 mg/kg-day -- mg/kg-day -- N/A

Cadmium 4.71E+01 mg/kg 2.21E-05 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 6.17E-05 mg/kg-day 5.00E-01 mg/kg-day 1.32E-04 N/A

Cobalt 1.23E+01 mg/kg 5.78E-06 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 4.54E-04 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 1.58E-02 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 1.51E-04 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 6.20E-04 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 5.40E-07 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 1.76E-05 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 7.51E-06 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 2.09E-05 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 6.48E-04 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 7.25E-06 mg/kg-day 2.40E-01 mg/kg-day 1.74E-06 N/A

4,4'-DDE 6.03E+02 ug/kg 9.44E-07 mg/kg-day 3.40E-01 mg/kg-day 3.21E-07 N/A

4,4'-DDT 1.73E+04 ug/kg 2.71E-05 mg/kg-day 3.40E-01 mg/kg-day 9.21E-06 N/A

Aroclor-1248 5.60E+02 ug/kg 8.77E-07 mg/kg-day 2.00E+00 mg/kg-day 1.75E-06 N/A

Aroclor-1254 1.34E+02 ug/kg 2.10E-07 mg/kg-day 2.00E+00 mg/kg-day 4.20E-07 N/A

Aroclor-1260 4.51E+01 ug/kg 7.06E-08 mg/kg-day 2.00E+00 mg/kg-day 1.41E-07 N/A

Dieldrin 7.01E+02 ug/kg 1.10E-06 mg/kg-day 1.60E+01 mg/kg-day 1.76E-05 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 2.00E-08 mg/kg-day 9.10E+00 mg/kg-day 1.82E-07 N/A

Benz(a)anthracene 3.92E+03 ug/kg 6.14E-06 mg/kg-day 7.30E-01 mg/kg-day 1.92E-05 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 4.52E-06 mg/kg-day 7.30E+00 mg/kg-day 1.41E-04 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 5.03E-06 mg/kg-day 7.30E-01 mg/kg-day 1.57E-05 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 3.35E-06 mg/kg-day 7.30E-02 mg/kg-day 1.05E-06 N/A

Chrysene 3.58E+03 ug/kg 5.60E-06 mg/kg-day 7.30E-03 mg/kg-day 1.75E-07 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 4.38E-07 mg/kg-day 7.30E+00 mg/kg-day 1.37E-05 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 2.04E-06 mg/kg-day 7.30E-01 mg/kg-day 6.36E-06 N/A

Naphthalene 7.76E+02 ug/kg 3.64E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 5.87E-06 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 1.03E-06 mg/kg-day 1.10E-02 mg/kg-day 1.13E-08 N/A

Exp. Route Total 4.11E-04 --
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TABLE 7.29a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.60E-11 mg/kg-day 1.30E+05 mg/kg-day 4.68E-06 N/A

Aluminum 1.98E+04 mg/kg 3.71E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 4.68E-07 mg/kg-day -- mg/kg-day -- N/A

Cadmium 4.71E+01 mg/kg 8.83E-08 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 1.95E-06 mg/kg-day 2.00E+01 mg/kg-day 1.56E-04 N/A

Cobalt 1.23E+01 mg/kg 2.30E-07 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 1.81E-05 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 6.30E-04 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 6.03E-06 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 2.47E-05 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 2.16E-08 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 7.01E-07 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 3.00E-07 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 8.34E-07 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 2.59E-05 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 6.87E-07 mg/kg-day 2.40E-01 mg/kg-day 1.65E-07 N/A

4,4'-DDE 6.03E+02 ug/kg 8.94E-08 mg/kg-day 3.40E-01 mg/kg-day 3.04E-08 N/A

4,4'-DDT 1.73E+04 ug/kg 2.57E-06 mg/kg-day 3.40E-01 mg/kg-day 8.72E-07 N/A

Aroclor-1248 5.60E+02 ug/kg 3.87E-07 mg/kg-day 2.00E+00 mg/kg-day 7.75E-07 N/A

Aroclor-1254 1.34E+02 ug/kg 9.27E-08 mg/kg-day 2.00E+00 mg/kg-day 1.85E-07 N/A

Aroclor-1260 4.51E+01 ug/kg 3.12E-08 mg/kg-day 2.00E+00 mg/kg-day 6.24E-08 N/A

Dieldrin 7.01E+02 ug/kg 3.46E-07 mg/kg-day 1.60E+01 mg/kg-day 5.54E-06 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 6.33E-09 mg/kg-day 9.10E+00 mg/kg-day 5.76E-08 N/A

Benz(a)anthracene 3.92E+03 ug/kg 2.52E-06 mg/kg-day 7.30E-01 mg/kg-day 7.37E-06 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 1.86E-06 mg/kg-day 7.30E+00 mg/kg-day 5.43E-05 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 2.06E-06 mg/kg-day 7.30E-01 mg/kg-day 6.03E-06 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.37E-06 mg/kg-day 7.30E-02 mg/kg-day 4.02E-07 N/A

Chrysene 3.58E+03 ug/kg 2.30E-06 mg/kg-day 7.30E-03 mg/kg-day 6.73E-08 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.80E-07 mg/kg-day 7.30E+00 mg/kg-day 5.26E-06 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 8.35E-07 mg/kg-day 7.30E-01 mg/kg-day 2.44E-06 N/A

Naphthalene 7.76E+02 ug/kg 1.89E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 3.05E-06 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 9.71E-08 mg/kg-day 1.10E-02 mg/kg-day 1.07E-09 N/A

Exp. Route Total 2.44E-04 --

Exposure Point Total 6.55E-04 --

Exposure Medium Total 6.55E-04 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 3.37E-05 mg/m3 3.40E-02 1/(mg/m3) 1.15E-06 N/A

Ethylbenzene 7.00E+03 ug/kg 1.19E-03 mg/m3 2.50E-03 1/(mg/m3) 2.97E-06 N/A

Exp. Route Total 4.12E-06 --

Exposure Point Total 4.12E-06 --

Exposure Medium Total 4.12E-06 --

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 2.50E-09 mg/m3 1.20E+01 1/(mg/m3) 7.61E-08 N/A

Manganese 1.32E+03 mg/kg 6.71E-08 mg/m3 -- 1/(mg/m3) -- N/A

Exp. Route Total 7.61E-08 --

Exposure Point Total 7.61E-08 --

Exposure Medium Total 7.61E-08 --

Medium Total 6.59E-04 --

Total of Receptor Risks Across All Media 6.59E-04 Total of Receptor Hazards Across All Media --
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TABLE 7.30.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Industrial

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 8.49E-11 mg/kg-day 1.30E+05 mg/kg-day 1.10E-05 2.38E-10 mg/kg-day 1.00E-09 mg/kg-day 2.38E-01

Aluminum 1.98E+04 mg/kg 6.92E-03 mg/kg-day -- mg/kg-day -- 1.94E-02 mg/kg-day 1.00E+00 mg/kg-day 1.94E-02

Antimony 2.50E+01 mg/kg 8.74E-06 mg/kg-day -- mg/kg-day -- 2.45E-05 mg/kg-day 4.00E-04 mg/kg-day 6.12E-02

Arsenic 6.21E+00 mg/kg 2.17E-06 mg/kg-day 1.50E+00 mg/kg-day 3.26E-06 6.08E-06 mg/kg-day 3.00E-04 mg/kg-day 2.03E-02

Cadmium 4.71E+01 mg/kg 1.65E-05 mg/kg-day -- mg/kg-day -- 4.61E-05 mg/kg-day 1.00E-03 mg/kg-day 4.61E-02

Chromium 3.94E+01 mg/kg 1.38E-05 mg/kg-day 5.00E-01 mg/kg-day 6.88E-06 3.86E-05 mg/kg-day 3.00E-03 mg/kg-day 1.29E-02

Cobalt 1.23E+01 mg/kg 4.30E-06 mg/kg-day -- mg/kg-day -- 1.20E-05 mg/kg-day 3.00E-04 mg/kg-day 4.01E-02

Copper 9.67E+02 mg/kg 3.38E-04 mg/kg-day -- mg/kg-day -- 9.46E-04 mg/kg-day 4.00E-02 mg/kg-day 2.37E-02

Iron 3.36E+04 mg/kg 1.17E-02 mg/kg-day -- mg/kg-day -- 3.29E-02 mg/kg-day 7.00E-01 mg/kg-day 4.70E-02

Lead 3.22E+02 mg/kg 1.13E-04 mg/kg-day -- mg/kg-day -- 3.15E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 4.61E-04 mg/kg-day -- mg/kg-day -- 1.29E-03 mg/kg-day 2.40E-02 mg/kg-day 5.38E-02

Mercury 1.15E+00 mg/kg 4.02E-07 mg/kg-day -- mg/kg-day -- 1.13E-06 mg/kg-day 1.00E-04 mg/kg-day 1.13E-02

Nickel 3.74E+01 mg/kg 1.31E-05 mg/kg-day -- mg/kg-day -- 3.66E-05 mg/kg-day 2.00E-02 mg/kg-day 1.83E-03

Silver 1.60E+01 mg/kg 5.59E-06 mg/kg-day -- mg/kg-day -- 1.57E-05 mg/kg-day 5.00E-03 mg/kg-day 3.13E-03

Vanadium 4.45E+01 mg/kg 1.56E-05 mg/kg-day -- mg/kg-day -- 4.35E-05 mg/kg-day 5.00E-03 mg/kg-day 8.71E-03

Zinc 1.38E+03 mg/kg 4.82E-04 mg/kg-day -- mg/kg-day -- 1.35E-03 mg/kg-day 3.00E-01 mg/kg-day 4.50E-03

4,4'-DDD 4.63E+03 ug/kg 1.62E-06 mg/kg-day 2.40E-01 mg/kg-day 3.88E-07 4.53E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.11E-07 mg/kg-day 3.40E-01 mg/kg-day 7.16E-08 5.90E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 6.05E-06 mg/kg-day 3.40E-01 mg/kg-day 2.06E-06 1.69E-05 mg/kg-day 5.00E-04 mg/kg-day 3.39E-02

Aroclor-1248 5.60E+02 ug/kg 1.96E-07 mg/kg-day 2.00E+00 mg/kg-day 3.91E-07 5.48E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 4.68E-08 mg/kg-day 2.00E+00 mg/kg-day 9.37E-08 1.31E-07 mg/kg-day 2.00E-05 mg/kg-day 6.56E-03

Aroclor-1260 4.51E+01 ug/kg 1.58E-08 mg/kg-day 2.00E+00 mg/kg-day 3.15E-08 4.41E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 2.45E-07 mg/kg-day 1.60E+01 mg/kg-day 3.92E-06 6.86E-07 mg/kg-day 5.00E-05 mg/kg-day 1.37E-02

Heptachlor Epoxide 1.28E+01 ug/kg 4.47E-09 mg/kg-day 9.10E+00 mg/kg-day 4.07E-08 1.25E-08 mg/kg-day 1.30E-05 mg/kg-day 9.63E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.37E-06 mg/kg-day 7.30E-01 mg/kg-day 1.00E-06 3.84E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.01E-06 mg/kg-day 7.30E+00 mg/kg-day 7.37E-06 2.83E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.12E-06 mg/kg-day 7.30E-01 mg/kg-day 8.19E-07 3.14E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 7.48E-07 mg/kg-day 7.30E-02 mg/kg-day 5.46E-08 2.09E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.25E-06 mg/kg-day 7.30E-03 mg/kg-day 9.13E-09 3.50E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 9.78E-08 mg/kg-day 7.30E+00 mg/kg-day 7.14E-07 2.74E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 4.54E-07 mg/kg-day 7.30E-01 mg/kg-day 3.32E-07 1.27E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 2.71E-07 mg/kg-day -- mg/kg-day -- 7.59E-07 mg/kg-day 2.00E-02 mg/kg-day 3.80E-05

Phenanthrene 1.25E+04 ug/kg 4.37E-06 mg/kg-day -- mg/kg-day -- 1.22E-05 mg/kg-day 3.00E-02 mg/kg-day 4.08E-04

Ethylbenzene 6.55E+02 ug/kg 2.29E-07 mg/kg-day 1.10E-02 mg/kg-day 2.52E-09 6.41E-07 mg/kg-day 1.00E-01 mg/kg-day 6.41E-06

Exp. Route Total 3.85E-05 6.47E-01
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TABLE 7.30.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Industrial

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.68E-11 mg/kg-day 1.30E+05 mg/kg-day 2.19E-06 4.71E-11 mg/kg-day 1.00E-09 mg/kg-day 4.71E-02

Aluminum 1.98E+04 mg/kg 4.57E-04 mg/kg-day -- mg/kg-day -- 1.28E-03 mg/kg-day 1.00E+00 mg/kg-day 1.28E-03

Antimony 2.50E+01 mg/kg 5.77E-07 mg/kg-day -- mg/kg-day -- 1.61E-06 mg/kg-day 6.00E-05 mg/kg-day 2.69E-02

Arsenic 6.21E+00 mg/kg 4.30E-07 mg/kg-day 1.50E+00 mg/kg-day 6.45E-07 1.20E-06 mg/kg-day 3.00E-04 mg/kg-day 4.01E-03

Cadmium 4.71E+01 mg/kg 1.09E-07 mg/kg-day -- mg/kg-day -- 3.04E-07 mg/kg-day 2.50E-05 mg/kg-day 1.22E-02

Chromium 3.94E+01 mg/kg 9.09E-07 mg/kg-day 2.00E+01 mg/kg-day 1.82E-05 2.54E-06 mg/kg-day 7.50E-05 mg/kg-day 3.39E-02

Cobalt 1.23E+01 mg/kg 2.84E-07 mg/kg-day -- mg/kg-day -- 7.94E-07 mg/kg-day 3.00E-04 mg/kg-day 2.65E-03

Copper 9.67E+02 mg/kg 2.23E-05 mg/kg-day -- mg/kg-day -- 6.24E-05 mg/kg-day 4.00E-02 mg/kg-day 1.56E-03

Iron 3.36E+04 mg/kg 7.75E-04 mg/kg-day -- mg/kg-day -- 2.17E-03 mg/kg-day 7.00E-01 mg/kg-day 3.10E-03

Lead 3.22E+02 mg/kg 7.43E-06 mg/kg-day -- mg/kg-day -- 2.08E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 3.04E-05 mg/kg-day -- mg/kg-day -- 8.52E-05 mg/kg-day 9.60E-04 mg/kg-day 8.88E-02

Mercury 1.15E+00 mg/kg 2.65E-08 mg/kg-day -- mg/kg-day -- 7.43E-08 mg/kg-day 1.00E-04 mg/kg-day 7.43E-04

Nickel 3.74E+01 mg/kg 8.63E-07 mg/kg-day -- mg/kg-day -- 2.42E-06 mg/kg-day 8.00E-04 mg/kg-day 3.02E-03

Silver 1.60E+01 mg/kg 3.69E-07 mg/kg-day -- mg/kg-day -- 1.03E-06 mg/kg-day 2.00E-04 mg/kg-day 5.17E-03

Vanadium 4.45E+01 mg/kg 1.03E-06 mg/kg-day -- mg/kg-day -- 2.87E-06 mg/kg-day 1.30E-04 mg/kg-day 2.21E-02

Zinc 1.38E+03 mg/kg 3.18E-05 mg/kg-day -- mg/kg-day -- 8.91E-05 mg/kg-day 3.00E-01 mg/kg-day 2.97E-04

4,4'-DDD 4.63E+03 ug/kg 3.20E-07 mg/kg-day 2.40E-01 mg/kg-day 7.69E-08 8.97E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 4.17E-08 mg/kg-day 3.40E-01 mg/kg-day 1.42E-08 1.17E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.20E-06 mg/kg-day 3.40E-01 mg/kg-day 4.07E-07 3.35E-06 mg/kg-day 5.00E-04 mg/kg-day 6.70E-03

Aroclor-1248 5.60E+02 ug/kg 1.81E-07 mg/kg-day 2.00E+00 mg/kg-day 3.62E-07 5.06E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 4.33E-08 mg/kg-day 2.00E+00 mg/kg-day 8.65E-08 1.21E-07 mg/kg-day 2.00E-05 mg/kg-day 6.06E-03

Aroclor-1260 4.51E+01 ug/kg 1.46E-08 mg/kg-day 2.00E+00 mg/kg-day 2.91E-08 4.08E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 1.62E-07 mg/kg-day 1.60E+01 mg/kg-day 2.59E-06 4.53E-07 mg/kg-day 5.00E-05 mg/kg-day 9.05E-03

Heptachlor Epoxide 1.28E+01 ug/kg 2.95E-09 mg/kg-day 9.10E+00 mg/kg-day 2.69E-08 8.27E-09 mg/kg-day 1.30E-05 mg/kg-day 6.36E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.18E-06 mg/kg-day 7.30E-01 mg/kg-day 8.58E-07 3.29E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 8.67E-07 mg/kg-day 7.30E+00 mg/kg-day 6.33E-06 2.43E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 9.62E-07 mg/kg-day 7.30E-01 mg/kg-day 7.03E-07 2.69E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 6.42E-07 mg/kg-day 7.30E-02 mg/kg-day 4.68E-08 1.80E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.07E-06 mg/kg-day 7.30E-03 mg/kg-day 7.84E-09 3.01E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 8.40E-08 mg/kg-day 7.30E+00 mg/kg-day 6.13E-07 2.35E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.90E-07 mg/kg-day 7.30E-01 mg/kg-day 2.85E-07 1.09E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 2.33E-07 mg/kg-day -- mg/kg-day -- 6.51E-07 mg/kg-day 2.00E-02 mg/kg-day 3.26E-05

Phenanthrene 1.25E+04 ug/kg 3.75E-06 mg/kg-day -- mg/kg-day -- 1.05E-05 mg/kg-day 3.00E-02 mg/kg-day 3.50E-04

Ethylbenzene 6.55E+02 ug/kg 4.53E-08 mg/kg-day 1.10E-02 mg/kg-day 4.99E-10 1.27E-07 mg/kg-day 1.00E-01 mg/kg-day 1.27E-06

Exp. Route Total 3.34E-05 2.76E-01

Exposure Point Total 7.19E-05 9.23E-01

Exposure Medium Total 7.19E-05 9.23E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 1.34E-05 mg/m3 3.40E-02 1/(mg/m3) 4.55E-07 3.75E-05 mg/m3 3.00E-03 mg/m3 1.25E-02

Ethylbenzene 7.00E+03 ug/kg 4.72E-04 mg/m3 2.50E-03 1/(mg/m3) 1.18E-06 1.32E-03 mg/m3 1.00E+00 mg/m3 1.32E-03

Exp. Route Total 1.63E-06 1.38E-02

Exposure Point Total 1.63E-06 1.38E-02

Exposure Medium Total 1.63E-06 1.38E-02

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 9.93E-10 mg/m3 1.20E+01 1/(mg/m3) 1.19E-08 2.78E-09 mg/m3 1.00E-04 mg/m3 2.78E-05

Manganese 1.32E+03 mg/kg 3.33E-08 mg/m3 -- 1/(mg/m3) -- 9.31E-08 mg/m3 5.00E-05 mg/m3 1.86E-03

Exp. Route Total 1.19E-08 1.89E-03

Exposure Point Total 1.19E-08 1.89E-03

Exposure Medium Total 1.19E-08 1.89E-03

Medium Total 7.36E-05 9.38E-01

Total of Receptor Risks Across All Media 7.36E-05 Total of Receptor Hazards Across All Media 9.38E-01
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TABLE 7.30a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Industrial

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 8.49E-11 mg/kg-day 1.30E+05 mg/kg-day 1.10E-05 2.38E-10 mg/kg-day 1.00E-09 mg/kg-day 2.38E-01

Aluminum 1.98E+04 mg/kg 6.92E-03 mg/kg-day -- mg/kg-day -- 1.94E-02 mg/kg-day 1.00E+00 mg/kg-day 1.94E-02

Antimony 2.50E+01 mg/kg 8.74E-06 mg/kg-day -- mg/kg-day -- 2.45E-05 mg/kg-day 4.00E-04 mg/kg-day 6.12E-02

Cadmium 4.71E+01 mg/kg 1.65E-05 mg/kg-day -- mg/kg-day -- 4.61E-05 mg/kg-day 1.00E-03 mg/kg-day 4.61E-02

Chromium 3.94E+01 mg/kg 1.38E-05 mg/kg-day 5.00E-01 mg/kg-day 6.88E-06 3.86E-05 mg/kg-day 3.00E-03 mg/kg-day 1.29E-02

Cobalt 1.23E+01 mg/kg 4.30E-06 mg/kg-day -- mg/kg-day -- 1.20E-05 mg/kg-day 3.00E-04 mg/kg-day 4.01E-02

Copper 9.67E+02 mg/kg 3.38E-04 mg/kg-day -- mg/kg-day -- 9.46E-04 mg/kg-day 4.00E-02 mg/kg-day 2.37E-02

Iron 3.36E+04 mg/kg 1.17E-02 mg/kg-day -- mg/kg-day -- 3.29E-02 mg/kg-day 7.00E-01 mg/kg-day 4.70E-02

Lead 3.22E+02 mg/kg 1.13E-04 mg/kg-day -- mg/kg-day -- 3.15E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 4.61E-04 mg/kg-day -- mg/kg-day -- 1.29E-03 mg/kg-day 2.40E-02 mg/kg-day 5.38E-02

Mercury 1.15E+00 mg/kg 4.02E-07 mg/kg-day -- mg/kg-day -- 1.13E-06 mg/kg-day 1.00E-04 mg/kg-day 1.13E-02

Nickel 3.74E+01 mg/kg 1.31E-05 mg/kg-day -- mg/kg-day -- 3.66E-05 mg/kg-day 2.00E-02 mg/kg-day 1.83E-03

Silver 1.60E+01 mg/kg 5.59E-06 mg/kg-day -- mg/kg-day -- 1.57E-05 mg/kg-day 5.00E-03 mg/kg-day 3.13E-03

Vanadium 4.45E+01 mg/kg 1.56E-05 mg/kg-day -- mg/kg-day -- 4.35E-05 mg/kg-day 5.00E-03 mg/kg-day 8.71E-03

Zinc 1.38E+03 mg/kg 4.82E-04 mg/kg-day -- mg/kg-day -- 1.35E-03 mg/kg-day 3.00E-01 mg/kg-day 4.50E-03

4,4'-DDD 4.63E+03 ug/kg 1.62E-06 mg/kg-day 2.40E-01 mg/kg-day 3.88E-07 4.53E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.11E-07 mg/kg-day 3.40E-01 mg/kg-day 7.16E-08 5.90E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 6.05E-06 mg/kg-day 3.40E-01 mg/kg-day 2.06E-06 1.69E-05 mg/kg-day 5.00E-04 mg/kg-day 3.39E-02

Aroclor-1248 5.60E+02 ug/kg 1.96E-07 mg/kg-day 2.00E+00 mg/kg-day 3.91E-07 5.48E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 4.68E-08 mg/kg-day 2.00E+00 mg/kg-day 9.37E-08 1.31E-07 mg/kg-day 2.00E-05 mg/kg-day 6.56E-03

Aroclor-1260 4.51E+01 ug/kg 1.58E-08 mg/kg-day 2.00E+00 mg/kg-day 3.15E-08 4.41E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 2.45E-07 mg/kg-day 1.60E+01 mg/kg-day 3.92E-06 6.86E-07 mg/kg-day 5.00E-05 mg/kg-day 1.37E-02

Heptachlor Epoxide 1.28E+01 ug/kg 4.47E-09 mg/kg-day 9.10E+00 mg/kg-day 4.07E-08 1.25E-08 mg/kg-day 1.30E-05 mg/kg-day 9.63E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.37E-06 mg/kg-day 7.30E-01 mg/kg-day 1.00E-06 3.84E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.01E-06 mg/kg-day 7.30E+00 mg/kg-day 7.37E-06 2.83E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.12E-06 mg/kg-day 7.30E-01 mg/kg-day 8.19E-07 3.14E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 7.48E-07 mg/kg-day 7.30E-02 mg/kg-day 5.46E-08 2.09E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.25E-06 mg/kg-day 7.30E-03 mg/kg-day 9.13E-09 3.50E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 9.78E-08 mg/kg-day 7.30E+00 mg/kg-day 7.14E-07 2.74E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 4.54E-07 mg/kg-day 7.30E-01 mg/kg-day 3.32E-07 1.27E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 2.71E-07 mg/kg-day -- mg/kg-day -- 7.59E-07 mg/kg-day 2.00E-02 mg/kg-day 3.80E-05

Phenanthrene 1.25E+04 ug/kg 4.37E-06 mg/kg-day -- mg/kg-day -- 1.22E-05 mg/kg-day 3.00E-02 mg/kg-day 4.08E-04

Ethylbenzene 6.55E+02 ug/kg 2.29E-07 mg/kg-day 1.10E-02 mg/kg-day 2.52E-09 6.41E-07 mg/kg-day 1.00E-01 mg/kg-day 6.41E-06

Exp. Route Total 3.52E-05 6.27E-01
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TABLE 7.30a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Industrial

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.68E-11 mg/kg-day 1.30E+05 mg/kg-day 2.19E-06 4.71E-11 mg/kg-day 1.00E-09 mg/kg-day 4.71E-02

Aluminum 1.98E+04 mg/kg 4.57E-04 mg/kg-day -- mg/kg-day -- 1.28E-03 mg/kg-day 1.00E+00 mg/kg-day 1.28E-03

Antimony 2.50E+01 mg/kg 5.77E-07 mg/kg-day -- mg/kg-day -- 1.61E-06 mg/kg-day 6.00E-05 mg/kg-day 2.69E-02

Cadmium 4.71E+01 mg/kg 1.09E-07 mg/kg-day -- mg/kg-day -- 3.04E-07 mg/kg-day 2.50E-05 mg/kg-day 1.22E-02

Chromium 3.94E+01 mg/kg 9.09E-07 mg/kg-day 2.00E+01 mg/kg-day 1.82E-05 2.54E-06 mg/kg-day 7.50E-05 mg/kg-day 3.39E-02

Cobalt 1.23E+01 mg/kg 2.84E-07 mg/kg-day -- mg/kg-day -- 7.94E-07 mg/kg-day 3.00E-04 mg/kg-day 2.65E-03

Copper 9.67E+02 mg/kg 2.23E-05 mg/kg-day -- mg/kg-day -- 6.24E-05 mg/kg-day 4.00E-02 mg/kg-day 1.56E-03

Iron 3.36E+04 mg/kg 7.75E-04 mg/kg-day -- mg/kg-day -- 2.17E-03 mg/kg-day 7.00E-01 mg/kg-day 3.10E-03

Lead 3.22E+02 mg/kg 7.43E-06 mg/kg-day -- mg/kg-day -- 2.08E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 3.04E-05 mg/kg-day -- mg/kg-day -- 8.52E-05 mg/kg-day 9.60E-04 mg/kg-day 8.88E-02

Mercury 1.15E+00 mg/kg 2.65E-08 mg/kg-day -- mg/kg-day -- 7.43E-08 mg/kg-day 1.00E-04 mg/kg-day 7.43E-04

Nickel 3.74E+01 mg/kg 8.63E-07 mg/kg-day -- mg/kg-day -- 2.42E-06 mg/kg-day 8.00E-04 mg/kg-day 3.02E-03

Silver 1.60E+01 mg/kg 3.69E-07 mg/kg-day -- mg/kg-day -- 1.03E-06 mg/kg-day 2.00E-04 mg/kg-day 5.17E-03

Vanadium 4.45E+01 mg/kg 1.03E-06 mg/kg-day -- mg/kg-day -- 2.87E-06 mg/kg-day 1.30E-04 mg/kg-day 2.21E-02

Zinc 1.38E+03 mg/kg 3.18E-05 mg/kg-day -- mg/kg-day -- 8.91E-05 mg/kg-day 3.00E-01 mg/kg-day 2.97E-04

4,4'-DDD 4.63E+03 ug/kg 3.20E-07 mg/kg-day 2.40E-01 mg/kg-day 7.69E-08 8.97E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 4.17E-08 mg/kg-day 3.40E-01 mg/kg-day 1.42E-08 1.17E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.20E-06 mg/kg-day 3.40E-01 mg/kg-day 4.07E-07 3.35E-06 mg/kg-day 5.00E-04 mg/kg-day 6.70E-03

Aroclor-1248 5.60E+02 ug/kg 1.81E-07 mg/kg-day 2.00E+00 mg/kg-day 3.62E-07 5.06E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 4.33E-08 mg/kg-day 2.00E+00 mg/kg-day 8.65E-08 1.21E-07 mg/kg-day 2.00E-05 mg/kg-day 6.06E-03

Aroclor-1260 4.51E+01 ug/kg 1.46E-08 mg/kg-day 2.00E+00 mg/kg-day 2.91E-08 4.08E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 1.62E-07 mg/kg-day 1.60E+01 mg/kg-day 2.59E-06 4.53E-07 mg/kg-day 5.00E-05 mg/kg-day 9.05E-03

Heptachlor Epoxide 1.28E+01 ug/kg 2.95E-09 mg/kg-day 9.10E+00 mg/kg-day 2.69E-08 8.27E-09 mg/kg-day 1.30E-05 mg/kg-day 6.36E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.18E-06 mg/kg-day 7.30E-01 mg/kg-day 8.58E-07 3.29E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 8.67E-07 mg/kg-day 7.30E+00 mg/kg-day 6.33E-06 2.43E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 9.62E-07 mg/kg-day 7.30E-01 mg/kg-day 7.03E-07 2.69E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 6.42E-07 mg/kg-day 7.30E-02 mg/kg-day 4.68E-08 1.80E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.07E-06 mg/kg-day 7.30E-03 mg/kg-day 7.84E-09 3.01E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 8.40E-08 mg/kg-day 7.30E+00 mg/kg-day 6.13E-07 2.35E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.90E-07 mg/kg-day 7.30E-01 mg/kg-day 2.85E-07 1.09E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 2.33E-07 mg/kg-day -- mg/kg-day -- 6.51E-07 mg/kg-day 2.00E-02 mg/kg-day 3.26E-05

Phenanthrene 1.25E+04 ug/kg 3.75E-06 mg/kg-day -- mg/kg-day -- 1.05E-05 mg/kg-day 3.00E-02 mg/kg-day 3.50E-04

Ethylbenzene 6.55E+02 ug/kg 4.53E-08 mg/kg-day 1.10E-02 mg/kg-day 4.99E-10 1.27E-07 mg/kg-day 1.00E-01 mg/kg-day 1.27E-06

Exp. Route Total 3.28E-05 2.72E-01

Exposure Point Total 6.80E-05 8.98E-01

Exposure Medium Total 6.80E-05 8.98E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 1.34E-05 mg/m3 3.40E-02 1/(mg/m3) 4.55E-07 3.75E-05 mg/m3 3.00E-03 mg/m3 1.25E-02

Ethylbenzene 7.00E+03 ug/kg 4.72E-04 mg/m3 2.50E-03 1/(mg/m3) 1.18E-06 1.32E-03 mg/m3 1.00E+00 mg/m3 1.32E-03

Exp. Route Total 1.63E-06 1.38E-02

Exposure Point Total 1.63E-06 1.38E-02

Exposure Medium Total 1.63E-06 1.38E-02

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 9.93E-10 mg/m3 1.20E+01 1/(mg/m3) 1.19E-08 2.78E-09 mg/m3 1.00E-04 mg/m3 2.78E-05

Manganese 1.32E+03 mg/kg 3.33E-08 mg/m3 -- 1/(mg/m3) -- 9.31E-08 mg/m3 5.00E-05 mg/m3 1.86E-03

Exp. Route Total 1.19E-08 1.89E-03

Exposure Point Total 1.19E-08 1.89E-03

Exposure Medium Total 1.19E-08 1.89E-03

Medium Total 6.97E-05 9.14E-01

Total of Receptor Risks Across All Media 6.97E-05 Total of Receptor Hazards Across All Media 9.14E-01
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TABLE 7.31.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 5.83E-12 mg/kg-day 1.30E+05 mg/kg-day 7.58E-07 4.08E-10 mg/kg-day 1.00E-09 mg/kg-day 4.08E-01

Aluminum 1.98E+04 mg/kg 4.75E-04 mg/kg-day -- mg/kg-day -- 3.32E-02 mg/kg-day 1.00E+00 mg/kg-day 3.32E-02

Antimony 2.50E+01 mg/kg 6.00E-07 mg/kg-day -- mg/kg-day -- 4.20E-05 mg/kg-day 4.00E-04 mg/kg-day 1.05E-01

Arsenic 6.21E+00 mg/kg 1.49E-07 mg/kg-day 1.50E+00 mg/kg-day 2.23E-07 1.04E-05 mg/kg-day 3.00E-04 mg/kg-day 3.48E-02

Cadmium 4.71E+01 mg/kg 1.13E-06 mg/kg-day -- mg/kg-day -- 7.91E-05 mg/kg-day 1.00E-03 mg/kg-day 7.91E-02

Chromium 3.94E+01 mg/kg 9.45E-07 mg/kg-day 5.00E-01 mg/kg-day 4.73E-07 6.62E-05 mg/kg-day 3.00E-03 mg/kg-day 2.21E-02

Cobalt 1.23E+01 mg/kg 2.95E-07 mg/kg-day -- mg/kg-day -- 2.07E-05 mg/kg-day 3.00E-04 mg/kg-day 6.88E-02

Copper 9.67E+02 mg/kg 2.32E-05 mg/kg-day -- mg/kg-day -- 1.62E-03 mg/kg-day 4.00E-02 mg/kg-day 4.06E-02

Iron 3.36E+04 mg/kg 8.06E-04 mg/kg-day -- mg/kg-day -- 5.64E-02 mg/kg-day 7.00E-01 mg/kg-day 8.06E-02

Lead 3.22E+02 mg/kg 7.72E-06 mg/kg-day -- mg/kg-day -- 5.41E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 3.17E-05 mg/kg-day -- mg/kg-day -- 2.22E-03 mg/kg-day 2.40E-02 mg/kg-day 9.23E-02

Mercury 1.15E+00 mg/kg 2.76E-08 mg/kg-day -- mg/kg-day -- 1.93E-06 mg/kg-day 1.00E-04 mg/kg-day 1.93E-02

Nickel 3.74E+01 mg/kg 8.97E-07 mg/kg-day -- mg/kg-day -- 6.28E-05 mg/kg-day 2.00E-02 mg/kg-day 3.14E-03

Silver 1.60E+01 mg/kg 3.84E-07 mg/kg-day -- mg/kg-day -- 2.69E-05 mg/kg-day 5.00E-03 mg/kg-day 5.37E-03

Vanadium 4.45E+01 mg/kg 1.07E-06 mg/kg-day -- mg/kg-day -- 7.47E-05 mg/kg-day 5.00E-03 mg/kg-day 1.49E-02

Zinc 1.38E+03 mg/kg 3.31E-05 mg/kg-day -- mg/kg-day -- 2.32E-03 mg/kg-day 3.00E-01 mg/kg-day 7.72E-03

4,4'-DDD 4.63E+03 ug/kg 1.11E-07 mg/kg-day 2.40E-01 mg/kg-day 2.67E-08 7.77E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.45E-08 mg/kg-day 3.40E-01 mg/kg-day 4.92E-09 1.01E-06 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 4.15E-07 mg/kg-day 3.40E-01 mg/kg-day 1.41E-07 2.90E-05 mg/kg-day 5.00E-04 mg/kg-day 5.81E-02

Aroclor-1248 5.60E+02 ug/kg 1.34E-08 mg/kg-day 2.00E+00 mg/kg-day 2.69E-08 9.40E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 3.21E-09 mg/kg-day 2.00E+00 mg/kg-day 6.43E-09 2.25E-07 mg/kg-day 2.00E-05 mg/kg-day 1.12E-02

Aroclor-1260 4.51E+01 ug/kg 1.08E-09 mg/kg-day 2.00E+00 mg/kg-day 2.16E-09 7.57E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 1.68E-08 mg/kg-day 1.60E+01 mg/kg-day 2.69E-07 1.18E-06 mg/kg-day 5.00E-05 mg/kg-day 2.35E-02

Heptachlor Epoxide 1.28E+01 ug/kg 3.07E-10 mg/kg-day 9.10E+00 mg/kg-day 2.79E-09 2.15E-08 mg/kg-day 1.30E-05 mg/kg-day 1.65E-03

Benz(a)anthracene 3.92E+03 ug/kg 9.40E-08 mg/kg-day 7.30E-01 mg/kg-day 6.86E-08 6.58E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 6.93E-08 mg/kg-day 7.30E+00 mg/kg-day 5.06E-07 4.85E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 7.70E-08 mg/kg-day 7.30E-01 mg/kg-day 5.62E-08 5.39E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 5.13E-08 mg/kg-day 7.30E-02 mg/kg-day 3.75E-09 3.59E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 8.59E-08 mg/kg-day 7.30E-03 mg/kg-day 6.27E-10 6.01E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 6.72E-09 mg/kg-day 7.30E+00 mg/kg-day 4.90E-08 4.70E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.12E-08 mg/kg-day 7.30E-01 mg/kg-day 2.28E-08 2.18E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.86E-08 mg/kg-day -- mg/kg-day -- 1.30E-06 mg/kg-day 2.00E-02 mg/kg-day 6.51E-05

Phenanthrene 1.25E+04 ug/kg 3.00E-07 mg/kg-day -- mg/kg-day -- 2.10E-05 mg/kg-day 3.00E-02 mg/kg-day 7.00E-04

Ethylbenzene 6.55E+02 ug/kg 1.57E-08 mg/kg-day 1.10E-02 mg/kg-day 1.73E-10 1.10E-06 mg/kg-day 1.00E-01 mg/kg-day 1.10E-05

Exp. Route Total 2.64E-06 1.11E+00
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TABLE 7.31.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.50E-13 mg/kg-day 1.30E+05 mg/kg-day 4.55E-08 2.45E-11 mg/kg-day 1.00E-09 mg/kg-day 2.45E-02

Aluminum 1.98E+04 mg/kg 9.50E-06 mg/kg-day -- mg/kg-day -- 6.65E-04 mg/kg-day 1.00E+00 mg/kg-day 6.65E-04

Antimony 2.50E+01 mg/kg 1.20E-08 mg/kg-day -- mg/kg-day -- 8.40E-07 mg/kg-day 6.00E-05 mg/kg-day 1.40E-02

Arsenic 6.21E+00 mg/kg 8.94E-09 mg/kg-day 1.50E+00 mg/kg-day 1.34E-08 6.26E-07 mg/kg-day 3.00E-04 mg/kg-day 2.09E-03

Cadmium 4.71E+01 mg/kg 2.26E-09 mg/kg-day -- mg/kg-day -- 1.58E-07 mg/kg-day 2.50E-05 mg/kg-day 6.33E-03

Chromium 3.94E+01 mg/kg 1.89E-08 mg/kg-day 2.00E+01 mg/kg-day 3.78E-07 1.32E-06 mg/kg-day 7.50E-05 mg/kg-day 1.76E-02

Cobalt 1.23E+01 mg/kg 5.90E-09 mg/kg-day -- mg/kg-day -- 4.13E-07 mg/kg-day 3.00E-04 mg/kg-day 1.38E-03

Copper 9.67E+02 mg/kg 4.64E-07 mg/kg-day -- mg/kg-day -- 3.25E-05 mg/kg-day 4.00E-02 mg/kg-day 8.12E-04

Iron 3.36E+04 mg/kg 1.61E-05 mg/kg-day -- mg/kg-day -- 1.13E-03 mg/kg-day 7.00E-01 mg/kg-day 1.61E-03

Lead 3.22E+02 mg/kg 1.54E-07 mg/kg-day -- mg/kg-day -- 1.08E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 6.33E-07 mg/kg-day -- mg/kg-day -- 4.43E-05 mg/kg-day 9.60E-04 mg/kg-day 4.62E-02

Mercury 1.15E+00 mg/kg 5.52E-10 mg/kg-day -- mg/kg-day -- 3.86E-08 mg/kg-day 1.00E-04 mg/kg-day 3.86E-04

Nickel 3.74E+01 mg/kg 1.79E-08 mg/kg-day -- mg/kg-day -- 1.26E-06 mg/kg-day 8.00E-04 mg/kg-day 1.57E-03

Silver 1.60E+01 mg/kg 7.68E-09 mg/kg-day -- mg/kg-day -- 5.37E-07 mg/kg-day 2.00E-04 mg/kg-day 2.69E-03

Vanadium 4.45E+01 mg/kg 2.13E-08 mg/kg-day -- mg/kg-day -- 1.49E-06 mg/kg-day 1.30E-04 mg/kg-day 1.15E-02

Zinc 1.38E+03 mg/kg 6.62E-07 mg/kg-day -- mg/kg-day -- 4.63E-05 mg/kg-day 3.00E-01 mg/kg-day 1.54E-04

4,4'-DDD 4.63E+03 ug/kg 6.66E-09 mg/kg-day 2.40E-01 mg/kg-day 1.60E-09 4.66E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 8.68E-10 mg/kg-day 3.40E-01 mg/kg-day 2.95E-10 6.07E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.49E-08 mg/kg-day 3.40E-01 mg/kg-day 8.47E-09 1.74E-06 mg/kg-day 5.00E-04 mg/kg-day 3.49E-03

Aroclor-1248 5.60E+02 ug/kg 3.76E-09 mg/kg-day 2.00E+00 mg/kg-day 7.52E-09 2.63E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 9.00E-10 mg/kg-day 2.00E+00 mg/kg-day 1.80E-09 6.30E-08 mg/kg-day 2.00E-05 mg/kg-day 3.15E-03

Aroclor-1260 4.51E+01 ug/kg 3.03E-10 mg/kg-day 2.00E+00 mg/kg-day 6.06E-10 2.12E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.36E-09 mg/kg-day 1.60E+01 mg/kg-day 5.38E-08 2.35E-07 mg/kg-day 5.00E-05 mg/kg-day 4.71E-03

Heptachlor Epoxide 1.28E+01 ug/kg 6.14E-11 mg/kg-day 9.10E+00 mg/kg-day 5.59E-10 4.30E-09 mg/kg-day 1.30E-05 mg/kg-day 3.31E-04

Benz(a)anthracene 3.92E+03 ug/kg 2.44E-08 mg/kg-day 7.30E-01 mg/kg-day 1.78E-08 1.71E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.80E-08 mg/kg-day 7.30E+00 mg/kg-day 1.32E-07 1.26E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 2.00E-08 mg/kg-day 7.30E-01 mg/kg-day 1.46E-08 1.40E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.33E-08 mg/kg-day 7.30E-02 mg/kg-day 9.74E-10 9.34E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 2.23E-08 mg/kg-day 7.30E-03 mg/kg-day 1.63E-10 1.56E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.75E-09 mg/kg-day 7.30E+00 mg/kg-day 1.27E-08 1.22E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 8.11E-09 mg/kg-day 7.30E-01 mg/kg-day 5.92E-09 5.68E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 4.84E-09 mg/kg-day -- mg/kg-day -- 3.39E-07 mg/kg-day 2.00E-02 mg/kg-day 1.69E-05

Phenanthrene 1.25E+04 ug/kg 7.80E-08 mg/kg-day -- mg/kg-day -- 5.46E-06 mg/kg-day 3.00E-02 mg/kg-day 1.82E-04

Ethylbenzene 6.55E+02 ug/kg 9.43E-10 mg/kg-day 1.10E-02 mg/kg-day 1.04E-11 6.60E-08 mg/kg-day 1.00E-01 mg/kg-day 6.60E-07

Exp. Route Total 6.95E-07 1.43E-01

Exposure Point Total 3.34E-06 1.25E+00

Exposure Medium Total 3.34E-06 1.25E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.78E-07 mg/m3 3.40E-02 1/(mg/m3) 9.46E-09 1.95E-05 mg/m3 3.00E-03 mg/m3 6.49E-03

Ethylbenzene 7.00E+03 ug/kg 9.81E-06 mg/m3 2.50E-03 1/(mg/m3) 2.45E-08 6.87E-04 mg/m3 1.00E+00 mg/m3 6.87E-04

Exp. Route Total 3.40E-08 7.18E-03

Exposure Point Total 3.40E-08 7.18E-03

Exposure Medium Total 3.40E-08 7.18E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 2.06E-11 mg/m3 1.20E+01 1/(mg/m3) 2.48E-10 1.45E-09 mg/m3 1.00E-04 mg/m3 1.45E-05

Manganese 1.32E+03 mg/kg 6.92E-10 mg/m3 -- 1/(mg/m3) -- 4.84E-08 mg/m3 5.00E-05 mg/m3 9.69E-04

Exp. Route Total 2.48E-10 9.83E-04

Exposure Point Total 2.48E-10 9.83E-04

Exposure Medium Total 2.48E-10 9.83E-04

Medium Total 3.37E-06 1.26E+00

Total of Receptor Risks Across All Media 3.37E-06 Total of Receptor Hazards Across All Media 1.26E+00
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TABLE 7.31a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 5.83E-12 mg/kg-day 1.30E+05 mg/kg-day 7.58E-07 4.08E-10 mg/kg-day 1.00E-09 mg/kg-day 4.08E-01

Aluminum 1.98E+04 mg/kg 4.75E-04 mg/kg-day -- mg/kg-day -- 3.32E-02 mg/kg-day 1.00E+00 mg/kg-day 3.32E-02

Antimony 2.50E+01 mg/kg 6.00E-07 mg/kg-day -- mg/kg-day -- 4.20E-05 mg/kg-day 4.00E-04 mg/kg-day 1.05E-01

Cadmium 4.71E+01 mg/kg 1.13E-06 mg/kg-day -- mg/kg-day -- 7.91E-05 mg/kg-day 1.00E-03 mg/kg-day 7.91E-02

Chromium 3.94E+01 mg/kg 9.45E-07 mg/kg-day 5.00E-01 mg/kg-day 4.73E-07 6.62E-05 mg/kg-day 3.00E-03 mg/kg-day 2.21E-02

Cobalt 1.23E+01 mg/kg 2.95E-07 mg/kg-day -- mg/kg-day -- 2.07E-05 mg/kg-day 3.00E-04 mg/kg-day 6.88E-02

Copper 9.67E+02 mg/kg 2.32E-05 mg/kg-day -- mg/kg-day -- 1.62E-03 mg/kg-day 4.00E-02 mg/kg-day 4.06E-02

Iron 3.36E+04 mg/kg 8.06E-04 mg/kg-day -- mg/kg-day -- 5.64E-02 mg/kg-day 7.00E-01 mg/kg-day 8.06E-02

Lead 3.22E+02 mg/kg 7.72E-06 mg/kg-day -- mg/kg-day -- 5.41E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 3.17E-05 mg/kg-day -- mg/kg-day -- 2.22E-03 mg/kg-day 2.40E-02 mg/kg-day 9.23E-02

Mercury 1.15E+00 mg/kg 2.76E-08 mg/kg-day -- mg/kg-day -- 1.93E-06 mg/kg-day 1.00E-04 mg/kg-day 1.93E-02

Nickel 3.74E+01 mg/kg 8.97E-07 mg/kg-day -- mg/kg-day -- 6.28E-05 mg/kg-day 2.00E-02 mg/kg-day 3.14E-03

Silver 1.60E+01 mg/kg 3.84E-07 mg/kg-day -- mg/kg-day -- 2.69E-05 mg/kg-day 5.00E-03 mg/kg-day 5.37E-03

Vanadium 4.45E+01 mg/kg 1.07E-06 mg/kg-day -- mg/kg-day -- 7.47E-05 mg/kg-day 5.00E-03 mg/kg-day 1.49E-02

Zinc 1.38E+03 mg/kg 3.31E-05 mg/kg-day -- mg/kg-day -- 2.32E-03 mg/kg-day 3.00E-01 mg/kg-day 7.72E-03

4,4'-DDD 4.63E+03 ug/kg 1.11E-07 mg/kg-day 2.40E-01 mg/kg-day 2.67E-08 7.77E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.45E-08 mg/kg-day 3.40E-01 mg/kg-day 4.92E-09 1.01E-06 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 4.15E-07 mg/kg-day 3.40E-01 mg/kg-day 1.41E-07 2.90E-05 mg/kg-day 5.00E-04 mg/kg-day 5.81E-02

Aroclor-1248 5.60E+02 ug/kg 1.34E-08 mg/kg-day 2.00E+00 mg/kg-day 2.69E-08 9.40E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 3.21E-09 mg/kg-day 2.00E+00 mg/kg-day 6.43E-09 2.25E-07 mg/kg-day 2.00E-05 mg/kg-day 1.12E-02

Aroclor-1260 4.51E+01 ug/kg 1.08E-09 mg/kg-day 2.00E+00 mg/kg-day 2.16E-09 7.57E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 1.68E-08 mg/kg-day 1.60E+01 mg/kg-day 2.69E-07 1.18E-06 mg/kg-day 5.00E-05 mg/kg-day 2.35E-02

Heptachlor Epoxide 1.28E+01 ug/kg 3.07E-10 mg/kg-day 9.10E+00 mg/kg-day 2.79E-09 2.15E-08 mg/kg-day 1.30E-05 mg/kg-day 1.65E-03

Benz(a)anthracene 3.92E+03 ug/kg 9.40E-08 mg/kg-day 7.30E-01 mg/kg-day 6.86E-08 6.58E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 6.93E-08 mg/kg-day 7.30E+00 mg/kg-day 5.06E-07 4.85E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 7.70E-08 mg/kg-day 7.30E-01 mg/kg-day 5.62E-08 5.39E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 5.13E-08 mg/kg-day 7.30E-02 mg/kg-day 3.75E-09 3.59E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 8.59E-08 mg/kg-day 7.30E-03 mg/kg-day 6.27E-10 6.01E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 6.72E-09 mg/kg-day 7.30E+00 mg/kg-day 4.90E-08 4.70E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.12E-08 mg/kg-day 7.30E-01 mg/kg-day 2.28E-08 2.18E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.86E-08 mg/kg-day -- mg/kg-day -- 1.30E-06 mg/kg-day 2.00E-02 mg/kg-day 6.51E-05

Phenanthrene 1.25E+04 ug/kg 3.00E-07 mg/kg-day -- mg/kg-day -- 2.10E-05 mg/kg-day 3.00E-02 mg/kg-day 7.00E-04

Ethylbenzene 6.55E+02 ug/kg 1.57E-08 mg/kg-day 1.10E-02 mg/kg-day 1.73E-10 1.10E-06 mg/kg-day 1.00E-01 mg/kg-day 1.10E-05

Exp. Route Total 2.42E-06 1.08E+00
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TABLE 7.31a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.50E-13 mg/kg-day 1.30E+05 mg/kg-day 4.55E-08 2.45E-11 mg/kg-day 1.00E-09 mg/kg-day 2.45E-02

Aluminum 1.98E+04 mg/kg 9.50E-06 mg/kg-day -- mg/kg-day -- 6.65E-04 mg/kg-day 1.00E+00 mg/kg-day 6.65E-04

Antimony 2.50E+01 mg/kg 1.20E-08 mg/kg-day -- mg/kg-day -- 8.40E-07 mg/kg-day 6.00E-05 mg/kg-day 1.40E-02

Cadmium 4.71E+01 mg/kg 2.26E-09 mg/kg-day -- mg/kg-day -- 1.58E-07 mg/kg-day 2.50E-05 mg/kg-day 6.33E-03

Chromium 3.94E+01 mg/kg 1.89E-08 mg/kg-day 2.00E+01 mg/kg-day 3.78E-07 1.32E-06 mg/kg-day 7.50E-05 mg/kg-day 1.76E-02

Cobalt 1.23E+01 mg/kg 5.90E-09 mg/kg-day -- mg/kg-day -- 4.13E-07 mg/kg-day 3.00E-04 mg/kg-day 1.38E-03

Copper 9.67E+02 mg/kg 4.64E-07 mg/kg-day -- mg/kg-day -- 3.25E-05 mg/kg-day 4.00E-02 mg/kg-day 8.12E-04

Iron 3.36E+04 mg/kg 1.61E-05 mg/kg-day -- mg/kg-day -- 1.13E-03 mg/kg-day 7.00E-01 mg/kg-day 1.61E-03

Lead 3.22E+02 mg/kg 1.54E-07 mg/kg-day -- mg/kg-day -- 1.08E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 6.33E-07 mg/kg-day -- mg/kg-day -- 4.43E-05 mg/kg-day 9.60E-04 mg/kg-day 4.62E-02

Mercury 1.15E+00 mg/kg 5.52E-10 mg/kg-day -- mg/kg-day -- 3.86E-08 mg/kg-day 1.00E-04 mg/kg-day 3.86E-04

Nickel 3.74E+01 mg/kg 1.79E-08 mg/kg-day -- mg/kg-day -- 1.26E-06 mg/kg-day 8.00E-04 mg/kg-day 1.57E-03

Silver 1.60E+01 mg/kg 7.68E-09 mg/kg-day -- mg/kg-day -- 5.37E-07 mg/kg-day 2.00E-04 mg/kg-day 2.69E-03

Vanadium 4.45E+01 mg/kg 2.13E-08 mg/kg-day -- mg/kg-day -- 1.49E-06 mg/kg-day 1.30E-04 mg/kg-day 1.15E-02

Zinc 1.38E+03 mg/kg 6.62E-07 mg/kg-day -- mg/kg-day -- 4.63E-05 mg/kg-day 3.00E-01 mg/kg-day 1.54E-04

4,4'-DDD 4.63E+03 ug/kg 6.66E-09 mg/kg-day 2.40E-01 mg/kg-day 1.60E-09 4.66E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 8.68E-10 mg/kg-day 3.40E-01 mg/kg-day 2.95E-10 6.07E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.49E-08 mg/kg-day 3.40E-01 mg/kg-day 8.47E-09 1.74E-06 mg/kg-day 5.00E-04 mg/kg-day 3.49E-03

Aroclor-1248 5.60E+02 ug/kg 3.76E-09 mg/kg-day 2.00E+00 mg/kg-day 7.52E-09 2.63E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 9.00E-10 mg/kg-day 2.00E+00 mg/kg-day 1.80E-09 6.30E-08 mg/kg-day 2.00E-05 mg/kg-day 3.15E-03

Aroclor-1260 4.51E+01 ug/kg 3.03E-10 mg/kg-day 2.00E+00 mg/kg-day 6.06E-10 2.12E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.36E-09 mg/kg-day 1.60E+01 mg/kg-day 5.38E-08 2.35E-07 mg/kg-day 5.00E-05 mg/kg-day 4.71E-03

Heptachlor Epoxide 1.28E+01 ug/kg 6.14E-11 mg/kg-day 9.10E+00 mg/kg-day 5.59E-10 4.30E-09 mg/kg-day 1.30E-05 mg/kg-day 3.31E-04

Benz(a)anthracene 3.92E+03 ug/kg 2.44E-08 mg/kg-day 7.30E-01 mg/kg-day 1.78E-08 1.71E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.80E-08 mg/kg-day 7.30E+00 mg/kg-day 1.32E-07 1.26E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 2.00E-08 mg/kg-day 7.30E-01 mg/kg-day 1.46E-08 1.40E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.33E-08 mg/kg-day 7.30E-02 mg/kg-day 9.74E-10 9.34E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 2.23E-08 mg/kg-day 7.30E-03 mg/kg-day 1.63E-10 1.56E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.75E-09 mg/kg-day 7.30E+00 mg/kg-day 1.27E-08 1.22E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 8.11E-09 mg/kg-day 7.30E-01 mg/kg-day 5.92E-09 5.68E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 4.84E-09 mg/kg-day -- mg/kg-day -- 3.39E-07 mg/kg-day 2.00E-02 mg/kg-day 1.69E-05

Phenanthrene 1.25E+04 ug/kg 7.80E-08 mg/kg-day -- mg/kg-day -- 5.46E-06 mg/kg-day 3.00E-02 mg/kg-day 1.82E-04

Ethylbenzene 6.55E+02 ug/kg 9.43E-10 mg/kg-day 1.10E-02 mg/kg-day 1.04E-11 6.60E-08 mg/kg-day 1.00E-01 mg/kg-day 6.60E-07

Exp. Route Total 6.82E-07 1.41E-01

Exposure Point Total 3.10E-06 1.22E+00

Exposure Medium Total 3.10E-06 1.22E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.78E-07 mg/m3 3.40E-02 1/(mg/m3) 9.46E-09 1.95E-05 mg/m3 3.00E-03 mg/m3 6.49E-03

Ethylbenzene 7.00E+03 ug/kg 9.81E-06 mg/m3 2.50E-03 1/(mg/m3) 2.45E-08 6.87E-04 mg/m3 1.00E+00 mg/m3 6.87E-04

Exp. Route Total 3.40E-08 7.18E-03

Exposure Point Total 3.40E-08 7.18E-03

Exposure Medium Total 3.40E-08 7.18E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 2.06E-11 mg/m3 1.20E+01 1/(mg/m3) 2.48E-10 1.45E-09 mg/m3 1.00E-04 mg/m3 1.45E-05

Manganese 1.32E+03 mg/kg 6.92E-10 mg/m3 -- 1/(mg/m3) -- 4.84E-08 mg/m3 5.00E-05 mg/m3 9.69E-04

Exp. Route Total 2.48E-10 9.83E-04

Exposure Point Total 2.48E-10 9.83E-04

Exposure Medium Total 2.48E-10 9.83E-04

Medium Total 3.13E-06 1.22E+00

Total of Receptor Risks Across All Media 3.13E-06 Total of Receptor Hazards Across All Media 1.22E+00
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TABLE 7.32.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 7.91E-11 mg/kg-day 1.30E+05 mg/kg-day 1.03E-05 9.23E-10 mg/kg-day 1.00E-09 mg/kg-day 9.23E-01

Aluminum 1.98E+04 mg/kg 6.45E-03 mg/kg-day -- mg/kg-day -- 7.52E-02 mg/kg-day 1.00E+00 mg/kg-day 7.52E-02

Antimony 2.50E+01 mg/kg 8.14E-06 mg/kg-day -- mg/kg-day -- 9.50E-05 mg/kg-day 4.00E-04 mg/kg-day 2.37E-01

Arsenic 6.21E+00 mg/kg 2.02E-06 mg/kg-day 1.50E+00 mg/kg-day 3.03E-06 2.36E-05 mg/kg-day 3.00E-04 mg/kg-day 7.86E-02

Cadmium 4.71E+01 mg/kg 1.53E-05 mg/kg-day -- mg/kg-day -- 1.79E-04 mg/kg-day 1.00E-03 mg/kg-day 1.79E-01

Chromium 3.94E+01 mg/kg 1.28E-05 mg/kg-day 5.00E-01 mg/kg-day 3.42E-05 1.50E-04 mg/kg-day 3.00E-03 mg/kg-day 4.99E-02

Cobalt 1.23E+01 mg/kg 4.01E-06 mg/kg-day -- mg/kg-day -- 4.67E-05 mg/kg-day 3.00E-04 mg/kg-day 1.56E-01

Copper 9.67E+02 mg/kg 3.15E-04 mg/kg-day -- mg/kg-day -- 3.67E-03 mg/kg-day 4.00E-02 mg/kg-day 9.18E-02

Iron 3.36E+04 mg/kg 1.09E-02 mg/kg-day -- mg/kg-day -- 1.28E-01 mg/kg-day 7.00E-01 mg/kg-day 1.82E-01

Lead 3.22E+02 mg/kg 1.05E-04 mg/kg-day -- mg/kg-day -- 1.22E-03 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 4.30E-04 mg/kg-day -- mg/kg-day -- 5.01E-03 mg/kg-day 2.40E-02 mg/kg-day 2.09E-01

Mercury 1.15E+00 mg/kg 3.74E-07 mg/kg-day -- mg/kg-day -- 4.37E-06 mg/kg-day 1.00E-04 mg/kg-day 4.37E-02

Nickel 3.74E+01 mg/kg 1.22E-05 mg/kg-day -- mg/kg-day -- 1.42E-04 mg/kg-day 2.00E-02 mg/kg-day 7.10E-03

Silver 1.60E+01 mg/kg 5.21E-06 mg/kg-day -- mg/kg-day -- 6.08E-05 mg/kg-day 5.00E-03 mg/kg-day 1.22E-02

Vanadium 4.45E+01 mg/kg 1.45E-05 mg/kg-day -- mg/kg-day -- 1.69E-04 mg/kg-day 5.00E-03 mg/kg-day 3.38E-02

Zinc 1.38E+03 mg/kg 4.49E-04 mg/kg-day -- mg/kg-day -- 5.24E-03 mg/kg-day 3.00E-01 mg/kg-day 1.75E-02

4,4'-DDD 4.63E+03 ug/kg 1.51E-06 mg/kg-day 2.40E-01 mg/kg-day 3.62E-07 1.76E-05 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.96E-07 mg/kg-day 3.40E-01 mg/kg-day 6.68E-08 2.29E-06 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 5.63E-06 mg/kg-day 3.40E-01 mg/kg-day 1.92E-06 6.57E-05 mg/kg-day 5.00E-04 mg/kg-day 1.31E-01

Aroclor-1248 5.60E+02 ug/kg 1.82E-07 mg/kg-day 2.00E+00 mg/kg-day 3.65E-07 2.13E-06 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 4.36E-08 mg/kg-day 2.00E+00 mg/kg-day 8.73E-08 5.09E-07 mg/kg-day 2.00E-05 mg/kg-day 2.55E-02

Aroclor-1260 4.51E+01 ug/kg 1.47E-08 mg/kg-day 2.00E+00 mg/kg-day 2.94E-08 1.71E-07 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 2.28E-07 mg/kg-day 1.60E+01 mg/kg-day 3.65E-06 2.66E-06 mg/kg-day 5.00E-05 mg/kg-day 5.33E-02

Heptachlor Epoxide 1.28E+01 ug/kg 4.17E-09 mg/kg-day 9.10E+00 mg/kg-day 3.79E-08 4.86E-08 mg/kg-day 1.30E-05 mg/kg-day 3.74E-03

Benz(a)anthracene 3.92E+03 ug/kg 1.28E-06 mg/kg-day 7.30E-01 mg/kg-day 4.97E-06 1.49E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 9.41E-07 mg/kg-day 7.30E+00 mg/kg-day 3.66E-05 1.10E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.05E-06 mg/kg-day 7.30E-01 mg/kg-day 4.07E-06 1.22E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 6.97E-07 mg/kg-day 7.30E-02 mg/kg-day 2.71E-07 8.13E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.17E-06 mg/kg-day 7.30E-03 mg/kg-day 4.54E-08 1.36E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 9.12E-08 mg/kg-day 7.30E+00 mg/kg-day 3.55E-06 1.06E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 4.23E-07 mg/kg-day 7.30E-01 mg/kg-day 1.65E-06 4.94E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 2.53E-07 mg/kg-day -- mg/kg-day -- 2.95E-06 mg/kg-day 2.00E-02 mg/kg-day 1.47E-04

Phenanthrene 1.25E+04 ug/kg 4.07E-06 mg/kg-day -- mg/kg-day -- 4.75E-05 mg/kg-day 3.00E-02 mg/kg-day 1.58E-03

Ethylbenzene 6.55E+02 ug/kg 2.13E-07 mg/kg-day 1.10E-02 mg/kg-day 2.35E-09 2.49E-06 mg/kg-day 1.00E-01 mg/kg-day 2.49E-05

Exp. Route Total 1.05E-04 2.51E+00
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TABLE 7.32.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 6.65E-12 mg/kg-day 1.30E+05 mg/kg-day 8.64E-07 7.75E-11 mg/kg-day 1.00E-09 mg/kg-day 7.75E-02

Aluminum 1.98E+04 mg/kg 1.81E-04 mg/kg-day -- mg/kg-day -- 2.11E-03 mg/kg-day 1.00E+00 mg/kg-day 2.11E-03

Antimony 2.50E+01 mg/kg 2.28E-07 mg/kg-day -- mg/kg-day -- 2.66E-06 mg/kg-day 6.00E-05 mg/kg-day 4.43E-02

Arsenic 6.21E+00 mg/kg 1.70E-07 mg/kg-day 1.50E+00 mg/kg-day 2.55E-07 1.98E-06 mg/kg-day 3.00E-04 mg/kg-day 6.61E-03

Cadmium 4.71E+01 mg/kg 4.29E-08 mg/kg-day -- mg/kg-day -- 5.01E-07 mg/kg-day 2.50E-05 mg/kg-day 2.00E-02

Chromium 3.94E+01 mg/kg 3.59E-07 mg/kg-day 2.00E+01 mg/kg-day 3.83E-05 4.19E-06 mg/kg-day 7.50E-05 mg/kg-day 5.59E-02

Cobalt 1.23E+01 mg/kg 1.12E-07 mg/kg-day -- mg/kg-day -- 1.31E-06 mg/kg-day 3.00E-04 mg/kg-day 4.36E-03

Copper 9.67E+02 mg/kg 8.82E-06 mg/kg-day -- mg/kg-day -- 1.03E-04 mg/kg-day 4.00E-02 mg/kg-day 2.57E-03

Iron 3.36E+04 mg/kg 3.06E-04 mg/kg-day -- mg/kg-day -- 3.57E-03 mg/kg-day 7.00E-01 mg/kg-day 5.11E-03

Lead 3.22E+02 mg/kg 2.94E-06 mg/kg-day -- mg/kg-day -- 3.43E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.20E-05 mg/kg-day -- mg/kg-day -- 1.40E-04 mg/kg-day 9.60E-04 mg/kg-day 1.46E-01

Mercury 1.15E+00 mg/kg 1.05E-08 mg/kg-day -- mg/kg-day -- 1.22E-07 mg/kg-day 1.00E-04 mg/kg-day 1.22E-03

Nickel 3.74E+01 mg/kg 3.41E-07 mg/kg-day -- mg/kg-day -- 3.98E-06 mg/kg-day 8.00E-04 mg/kg-day 4.97E-03

Silver 1.60E+01 mg/kg 1.46E-07 mg/kg-day -- mg/kg-day -- 1.70E-06 mg/kg-day 2.00E-04 mg/kg-day 8.51E-03

Vanadium 4.45E+01 mg/kg 4.06E-07 mg/kg-day -- mg/kg-day -- 4.73E-06 mg/kg-day 1.30E-04 mg/kg-day 3.64E-02

Zinc 1.38E+03 mg/kg 1.26E-05 mg/kg-day -- mg/kg-day -- 1.47E-04 mg/kg-day 3.00E-01 mg/kg-day 4.89E-04

4,4'-DDD 4.63E+03 ug/kg 1.27E-07 mg/kg-day 2.40E-01 mg/kg-day 3.04E-08 1.48E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.65E-08 mg/kg-day 3.40E-01 mg/kg-day 5.61E-09 1.92E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 4.73E-07 mg/kg-day 3.40E-01 mg/kg-day 1.61E-07 5.52E-06 mg/kg-day 5.00E-04 mg/kg-day 1.10E-02

Aroclor-1248 5.60E+02 ug/kg 7.15E-08 mg/kg-day 2.00E+00 mg/kg-day 1.43E-07 8.34E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.71E-08 mg/kg-day 2.00E+00 mg/kg-day 3.42E-08 2.00E-07 mg/kg-day 2.00E-05 mg/kg-day 9.98E-03

Aroclor-1260 4.51E+01 ug/kg 5.76E-09 mg/kg-day 2.00E+00 mg/kg-day 1.15E-08 6.72E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 6.39E-08 mg/kg-day 1.60E+01 mg/kg-day 1.02E-06 7.46E-07 mg/kg-day 5.00E-05 mg/kg-day 1.49E-02

Heptachlor Epoxide 1.28E+01 ug/kg 1.17E-09 mg/kg-day 9.10E+00 mg/kg-day 1.06E-08 1.36E-08 mg/kg-day 1.30E-05 mg/kg-day 1.05E-03

Benz(a)anthracene 3.92E+03 ug/kg 4.65E-07 mg/kg-day 7.30E-01 mg/kg-day 1.81E-06 5.42E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 3.43E-07 mg/kg-day 7.30E+00 mg/kg-day 1.33E-05 4.00E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 3.80E-07 mg/kg-day 7.30E-01 mg/kg-day 1.48E-06 4.44E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.54E-07 mg/kg-day 7.30E-02 mg/kg-day 9.88E-08 2.96E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 4.24E-07 mg/kg-day 7.30E-03 mg/kg-day 1.65E-08 4.95E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 3.32E-08 mg/kg-day 7.30E+00 mg/kg-day 1.29E-06 3.87E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.54E-07 mg/kg-day 7.30E-01 mg/kg-day 6.00E-07 1.80E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 9.20E-08 mg/kg-day -- mg/kg-day -- 1.07E-06 mg/kg-day 2.00E-02 mg/kg-day 5.37E-05

Phenanthrene 1.25E+04 ug/kg 1.48E-06 mg/kg-day -- mg/kg-day -- 1.73E-05 mg/kg-day 3.00E-02 mg/kg-day 5.76E-04

Ethylbenzene 6.55E+02 ug/kg 1.79E-08 mg/kg-day 1.10E-02 mg/kg-day 1.97E-10 2.09E-07 mg/kg-day 1.00E-01 mg/kg-day 2.09E-06

Exp. Route Total 5.95E-05 4.54E-01

Exposure Point Total 1.65E-04 2.97E+00

Exposure Medium Total 1.65E-04 2.97E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 5.01E-07 mg/m3 3.40E-02 1/(mg/m3) 1.70E-08 5.84E-06 mg/m3 3.00E-03 mg/m3 1.95E-03

Ethylbenzene 7.00E+03 ug/kg 1.77E-05 mg/m3 2.50E-03 1/(mg/m3) 4.41E-08 2.06E-04 mg/m3 1.00E+00 mg/m3 2.06E-04

Exp. Route Total 6.12E-08 2.15E-03

Exposure Point Total 6.12E-08 2.15E-03

Exposure Medium Total 6.12E-08 2.15E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 3.72E-11 mg/m3 1.20E+01 1/(mg/m3) 2.38E-09 4.34E-10 mg/m3 1.00E-04 mg/m3 4.34E-06

Manganese 1.32E+03 mg/kg 1.25E-09 mg/m3 -- 1/(mg/m3) -- 1.45E-08 mg/m3 5.00E-05 mg/m3 2.91E-04

Exp. Route Total 2.38E-09 2.95E-04

Exposure Point Total 2.38E-09 2.95E-04

Exposure Medium Total 2.38E-09 2.95E-04

Medium Total 1.65E-04 2.97E+00

Total of Receptor Risks Across All Media 1.65E-04 Total of Receptor Hazards Across All Media 2.97E+00
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TABLE 7.32a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 7.91E-11 mg/kg-day 1.30E+05 mg/kg-day 1.03E-05 9.23E-10 mg/kg-day 1.00E-09 mg/kg-day 9.23E-01

Aluminum 1.98E+04 mg/kg 6.45E-03 mg/kg-day -- mg/kg-day -- 7.52E-02 mg/kg-day 1.00E+00 mg/kg-day 7.52E-02

Antimony 2.50E+01 mg/kg 8.14E-06 mg/kg-day -- mg/kg-day -- 9.50E-05 mg/kg-day 4.00E-04 mg/kg-day 2.37E-01

Cadmium 4.71E+01 mg/kg 1.53E-05 mg/kg-day -- mg/kg-day -- 1.79E-04 mg/kg-day 1.00E-03 mg/kg-day 1.79E-01

Chromium 3.94E+01 mg/kg 1.28E-05 mg/kg-day 5.00E-01 mg/kg-day 3.42E-05 1.50E-04 mg/kg-day 3.00E-03 mg/kg-day 4.99E-02

Cobalt 1.23E+01 mg/kg 4.01E-06 mg/kg-day -- mg/kg-day -- 4.67E-05 mg/kg-day 3.00E-04 mg/kg-day 1.56E-01

Copper 9.67E+02 mg/kg 3.15E-04 mg/kg-day -- mg/kg-day -- 3.67E-03 mg/kg-day 4.00E-02 mg/kg-day 9.18E-02

Iron 3.36E+04 mg/kg 1.09E-02 mg/kg-day -- mg/kg-day -- 1.28E-01 mg/kg-day 7.00E-01 mg/kg-day 1.82E-01

Lead 3.22E+02 mg/kg 1.05E-04 mg/kg-day -- mg/kg-day -- 1.22E-03 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 4.30E-04 mg/kg-day -- mg/kg-day -- 5.01E-03 mg/kg-day 2.40E-02 mg/kg-day 2.09E-01

Mercury 1.15E+00 mg/kg 3.74E-07 mg/kg-day -- mg/kg-day -- 4.37E-06 mg/kg-day 1.00E-04 mg/kg-day 4.37E-02

Nickel 3.74E+01 mg/kg 1.22E-05 mg/kg-day -- mg/kg-day -- 1.42E-04 mg/kg-day 2.00E-02 mg/kg-day 7.10E-03

Silver 1.60E+01 mg/kg 5.21E-06 mg/kg-day -- mg/kg-day -- 6.08E-05 mg/kg-day 5.00E-03 mg/kg-day 1.22E-02

Vanadium 4.45E+01 mg/kg 1.45E-05 mg/kg-day -- mg/kg-day -- 1.69E-04 mg/kg-day 5.00E-03 mg/kg-day 3.38E-02

Zinc 1.38E+03 mg/kg 4.49E-04 mg/kg-day -- mg/kg-day -- 5.24E-03 mg/kg-day 3.00E-01 mg/kg-day 1.75E-02

4,4'-DDD 4.63E+03 ug/kg 1.51E-06 mg/kg-day 2.40E-01 mg/kg-day 3.62E-07 1.76E-05 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.96E-07 mg/kg-day 3.40E-01 mg/kg-day 6.68E-08 2.29E-06 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 5.63E-06 mg/kg-day 3.40E-01 mg/kg-day 1.92E-06 6.57E-05 mg/kg-day 5.00E-04 mg/kg-day 1.31E-01

Aroclor-1248 5.60E+02 ug/kg 1.82E-07 mg/kg-day 2.00E+00 mg/kg-day 3.65E-07 2.13E-06 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 4.36E-08 mg/kg-day 2.00E+00 mg/kg-day 8.73E-08 5.09E-07 mg/kg-day 2.00E-05 mg/kg-day 2.55E-02

Aroclor-1260 4.51E+01 ug/kg 1.47E-08 mg/kg-day 2.00E+00 mg/kg-day 2.94E-08 1.71E-07 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 2.28E-07 mg/kg-day 1.60E+01 mg/kg-day 3.65E-06 2.66E-06 mg/kg-day 5.00E-05 mg/kg-day 5.33E-02

Heptachlor Epoxide 1.28E+01 ug/kg 4.17E-09 mg/kg-day 9.10E+00 mg/kg-day 3.79E-08 4.86E-08 mg/kg-day 1.30E-05 mg/kg-day 3.74E-03

Benz(a)anthracene 3.92E+03 ug/kg 1.28E-06 mg/kg-day 7.30E-01 mg/kg-day 4.97E-06 1.49E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 9.41E-07 mg/kg-day 7.30E+00 mg/kg-day 3.66E-05 1.10E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.05E-06 mg/kg-day 7.30E-01 mg/kg-day 4.07E-06 1.22E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 6.97E-07 mg/kg-day 7.30E-02 mg/kg-day 2.71E-07 8.13E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.17E-06 mg/kg-day 7.30E-03 mg/kg-day 4.54E-08 1.36E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 9.12E-08 mg/kg-day 7.30E+00 mg/kg-day 3.55E-06 1.06E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 4.23E-07 mg/kg-day 7.30E-01 mg/kg-day 1.65E-06 4.94E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 2.53E-07 mg/kg-day -- mg/kg-day -- 2.95E-06 mg/kg-day 2.00E-02 mg/kg-day 1.47E-04

Phenanthrene 1.25E+04 ug/kg 4.07E-06 mg/kg-day -- mg/kg-day -- 4.75E-05 mg/kg-day 3.00E-02 mg/kg-day 1.58E-03

Ethylbenzene 6.55E+02 ug/kg 2.13E-07 mg/kg-day 1.10E-02 mg/kg-day 2.35E-09 2.49E-06 mg/kg-day 1.00E-01 mg/kg-day 2.49E-05

Exp. Route Total 1.02E-04 2.43E+00
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TABLE 7.32a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 6.65E-12 mg/kg-day 1.30E+05 mg/kg-day 8.64E-07 7.75E-11 mg/kg-day 1.00E-09 mg/kg-day 7.75E-02

Aluminum 1.98E+04 mg/kg 1.81E-04 mg/kg-day -- mg/kg-day -- 2.11E-03 mg/kg-day 1.00E+00 mg/kg-day 2.11E-03

Antimony 2.50E+01 mg/kg 2.28E-07 mg/kg-day -- mg/kg-day -- 2.66E-06 mg/kg-day 6.00E-05 mg/kg-day 4.43E-02

Cadmium 4.71E+01 mg/kg 4.29E-08 mg/kg-day -- mg/kg-day -- 5.01E-07 mg/kg-day 2.50E-05 mg/kg-day 2.00E-02

Chromium 3.94E+01 mg/kg 3.59E-07 mg/kg-day 2.00E+01 mg/kg-day 3.83E-05 4.19E-06 mg/kg-day 7.50E-05 mg/kg-day 5.59E-02

Cobalt 1.23E+01 mg/kg 1.12E-07 mg/kg-day -- mg/kg-day -- 1.31E-06 mg/kg-day 3.00E-04 mg/kg-day 4.36E-03

Copper 9.67E+02 mg/kg 8.82E-06 mg/kg-day -- mg/kg-day -- 1.03E-04 mg/kg-day 4.00E-02 mg/kg-day 2.57E-03

Iron 3.36E+04 mg/kg 3.06E-04 mg/kg-day -- mg/kg-day -- 3.57E-03 mg/kg-day 7.00E-01 mg/kg-day 5.11E-03

Lead 3.22E+02 mg/kg 2.94E-06 mg/kg-day -- mg/kg-day -- 3.43E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.20E-05 mg/kg-day -- mg/kg-day -- 1.40E-04 mg/kg-day 9.60E-04 mg/kg-day 1.46E-01

Mercury 1.15E+00 mg/kg 1.05E-08 mg/kg-day -- mg/kg-day -- 1.22E-07 mg/kg-day 1.00E-04 mg/kg-day 1.22E-03

Nickel 3.74E+01 mg/kg 3.41E-07 mg/kg-day -- mg/kg-day -- 3.98E-06 mg/kg-day 8.00E-04 mg/kg-day 4.97E-03

Silver 1.60E+01 mg/kg 1.46E-07 mg/kg-day -- mg/kg-day -- 1.70E-06 mg/kg-day 2.00E-04 mg/kg-day 8.51E-03

Vanadium 4.45E+01 mg/kg 4.06E-07 mg/kg-day -- mg/kg-day -- 4.73E-06 mg/kg-day 1.30E-04 mg/kg-day 3.64E-02

Zinc 1.38E+03 mg/kg 1.26E-05 mg/kg-day -- mg/kg-day -- 1.47E-04 mg/kg-day 3.00E-01 mg/kg-day 4.89E-04

4,4'-DDD 4.63E+03 ug/kg 1.27E-07 mg/kg-day 2.40E-01 mg/kg-day 3.04E-08 1.48E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.65E-08 mg/kg-day 3.40E-01 mg/kg-day 5.61E-09 1.92E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 4.73E-07 mg/kg-day 3.40E-01 mg/kg-day 1.61E-07 5.52E-06 mg/kg-day 5.00E-04 mg/kg-day 1.10E-02

Aroclor-1248 5.60E+02 ug/kg 7.15E-08 mg/kg-day 2.00E+00 mg/kg-day 1.43E-07 8.34E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.71E-08 mg/kg-day 2.00E+00 mg/kg-day 3.42E-08 2.00E-07 mg/kg-day 2.00E-05 mg/kg-day 9.98E-03

Aroclor-1260 4.51E+01 ug/kg 5.76E-09 mg/kg-day 2.00E+00 mg/kg-day 1.15E-08 6.72E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 6.39E-08 mg/kg-day 1.60E+01 mg/kg-day 1.02E-06 7.46E-07 mg/kg-day 5.00E-05 mg/kg-day 1.49E-02

Heptachlor Epoxide 1.28E+01 ug/kg 1.17E-09 mg/kg-day 9.10E+00 mg/kg-day 1.06E-08 1.36E-08 mg/kg-day 1.30E-05 mg/kg-day 1.05E-03

Benz(a)anthracene 3.92E+03 ug/kg 4.65E-07 mg/kg-day 7.30E-01 mg/kg-day 1.81E-06 5.42E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 3.43E-07 mg/kg-day 7.30E+00 mg/kg-day 1.33E-05 4.00E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 3.80E-07 mg/kg-day 7.30E-01 mg/kg-day 1.48E-06 4.44E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.54E-07 mg/kg-day 7.30E-02 mg/kg-day 9.88E-08 2.96E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 4.24E-07 mg/kg-day 7.30E-03 mg/kg-day 1.65E-08 4.95E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 3.32E-08 mg/kg-day 7.30E+00 mg/kg-day 1.29E-06 3.87E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.54E-07 mg/kg-day 7.30E-01 mg/kg-day 6.00E-07 1.80E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 9.20E-08 mg/kg-day -- mg/kg-day -- 1.07E-06 mg/kg-day 2.00E-02 mg/kg-day 5.37E-05

Phenanthrene 1.25E+04 ug/kg 1.48E-06 mg/kg-day -- mg/kg-day -- 1.73E-05 mg/kg-day 3.00E-02 mg/kg-day 5.76E-04

Ethylbenzene 6.55E+02 ug/kg 1.79E-08 mg/kg-day 1.10E-02 mg/kg-day 1.97E-10 2.09E-07 mg/kg-day 1.00E-01 mg/kg-day 2.09E-06

Exp. Route Total 5.92E-05 4.47E-01

Exposure Point Total 1.61E-04 2.88E+00

Exposure Medium Total 1.61E-04 2.88E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 5.01E-07 mg/m3 3.40E-02 1/(mg/m3) 1.70E-08 5.84E-06 mg/m3 3.00E-03 mg/m3 1.95E-03

Ethylbenzene 7.00E+03 ug/kg 1.77E-05 mg/m3 2.50E-03 1/(mg/m3) 4.41E-08 2.06E-04 mg/m3 1.00E+00 mg/m3 2.06E-04

Exp. Route Total 6.12E-08 2.15E-03

Exposure Point Total 6.12E-08 2.15E-03

Exposure Medium Total 6.12E-08 2.15E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 3.72E-11 mg/m3 1.20E+01 1/(mg/m3) 2.38E-09 4.34E-10 mg/m3 1.00E-04 mg/m3 4.34E-06

Manganese 1.32E+03 mg/kg 1.25E-09 mg/m3 -- 1/(mg/m3) -- 1.45E-08 mg/m3 5.00E-05 mg/m3 2.91E-04

Exp. Route Total 2.38E-09 2.95E-04

Exposure Point Total 2.38E-09 2.95E-04

Exposure Medium Total 2.38E-09 2.95E-04

Medium Total 1.62E-04 2.88E+00

Total of Receptor Risks Across All Media 1.62E-04 Total of Receptor Hazards Across All Media 2.88E+00
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TABLE 7.33.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.39E-11 mg/kg-day 1.30E+05 mg/kg-day 4.41E-06 9.89E-11 mg/kg-day 1.00E-09 mg/kg-day 9.89E-02

Aluminum 1.98E+04 mg/kg 2.76E-03 mg/kg-day -- mg/kg-day -- 8.06E-03 mg/kg-day 1.00E+00 mg/kg-day 8.06E-03

Antimony 2.50E+01 mg/kg 3.49E-06 mg/kg-day -- mg/kg-day -- 1.02E-05 mg/kg-day 4.00E-04 mg/kg-day 2.54E-02

Arsenic 6.21E+00 mg/kg 8.67E-07 mg/kg-day 1.50E+00 mg/kg-day 1.30E-06 2.53E-06 mg/kg-day 3.00E-04 mg/kg-day 8.43E-03

Cadmium 4.71E+01 mg/kg 6.57E-06 mg/kg-day -- mg/kg-day -- 1.92E-05 mg/kg-day 1.00E-03 mg/kg-day 1.92E-02

Chromium 3.94E+01 mg/kg 5.50E-06 mg/kg-day 5.00E-01 mg/kg-day 5.04E-06 1.60E-05 mg/kg-day 3.00E-03 mg/kg-day 5.35E-03

Cobalt 1.23E+01 mg/kg 1.72E-06 mg/kg-day -- mg/kg-day -- 5.01E-06 mg/kg-day 3.00E-04 mg/kg-day 1.67E-02

Copper 9.67E+02 mg/kg 1.35E-04 mg/kg-day -- mg/kg-day -- 3.94E-04 mg/kg-day 4.00E-02 mg/kg-day 9.84E-03

Iron 3.36E+04 mg/kg 4.69E-03 mg/kg-day -- mg/kg-day -- 1.37E-02 mg/kg-day 7.00E-01 mg/kg-day 1.95E-02

Lead 3.22E+02 mg/kg 4.49E-05 mg/kg-day -- mg/kg-day -- 1.31E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.84E-04 mg/kg-day -- mg/kg-day -- 5.37E-04 mg/kg-day 2.40E-02 mg/kg-day 2.24E-02

Mercury 1.15E+00 mg/kg 1.60E-07 mg/kg-day -- mg/kg-day -- 4.68E-07 mg/kg-day 1.00E-04 mg/kg-day 4.68E-03

Nickel 3.74E+01 mg/kg 5.22E-06 mg/kg-day -- mg/kg-day -- 1.52E-05 mg/kg-day 2.00E-02 mg/kg-day 7.61E-04

Silver 1.60E+01 mg/kg 2.23E-06 mg/kg-day -- mg/kg-day -- 6.51E-06 mg/kg-day 5.00E-03 mg/kg-day 1.30E-03

Vanadium 4.45E+01 mg/kg 6.21E-06 mg/kg-day -- mg/kg-day -- 1.81E-05 mg/kg-day 5.00E-03 mg/kg-day 3.62E-03

Zinc 1.38E+03 mg/kg 1.93E-04 mg/kg-day -- mg/kg-day -- 5.62E-04 mg/kg-day 3.00E-01 mg/kg-day 1.87E-03

4,4'-DDD 4.63E+03 ug/kg 6.46E-07 mg/kg-day 2.40E-01 mg/kg-day 1.55E-07 1.88E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 8.42E-08 mg/kg-day 3.40E-01 mg/kg-day 2.86E-08 2.45E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.41E-06 mg/kg-day 3.40E-01 mg/kg-day 8.21E-07 7.04E-06 mg/kg-day 5.00E-04 mg/kg-day 1.41E-02

Aroclor-1248 5.60E+02 ug/kg 7.82E-08 mg/kg-day 2.00E+00 mg/kg-day 1.56E-07 2.28E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.87E-08 mg/kg-day 2.00E+00 mg/kg-day 3.74E-08 5.45E-08 mg/kg-day 2.00E-05 mg/kg-day 2.73E-03

Aroclor-1260 4.51E+01 ug/kg 6.29E-09 mg/kg-day 2.00E+00 mg/kg-day 1.26E-08 1.84E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 9.78E-08 mg/kg-day 1.60E+01 mg/kg-day 1.57E-06 2.85E-07 mg/kg-day 5.00E-05 mg/kg-day 5.71E-03

Heptachlor Epoxide 1.28E+01 ug/kg 1.79E-09 mg/kg-day 9.10E+00 mg/kg-day 1.63E-08 5.21E-09 mg/kg-day 1.30E-05 mg/kg-day 4.01E-04

Benz(a)anthracene 3.92E+03 ug/kg 5.47E-07 mg/kg-day 7.30E-01 mg/kg-day 7.32E-07 1.60E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 4.03E-07 mg/kg-day 7.30E+00 mg/kg-day 5.40E-06 1.18E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 4.48E-07 mg/kg-day 7.30E-01 mg/kg-day 6.00E-07 1.31E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.99E-07 mg/kg-day 7.30E-02 mg/kg-day 4.00E-08 8.71E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 5.00E-07 mg/kg-day 7.30E-03 mg/kg-day 6.69E-09 1.46E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 3.91E-08 mg/kg-day 7.30E+00 mg/kg-day 5.23E-07 1.14E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.81E-07 mg/kg-day 7.30E-01 mg/kg-day 2.43E-07 5.29E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.08E-07 mg/kg-day -- mg/kg-day -- 3.16E-07 mg/kg-day 2.00E-02 mg/kg-day 1.58E-05

Phenanthrene 1.25E+04 ug/kg 1.74E-06 mg/kg-day -- mg/kg-day -- 5.09E-06 mg/kg-day 3.00E-02 mg/kg-day 1.70E-04

Ethylbenzene 6.55E+02 ug/kg 9.14E-08 mg/kg-day 1.10E-02 mg/kg-day 1.01E-09 2.67E-07 mg/kg-day 1.00E-01 mg/kg-day 2.67E-06

Exp. Route Total 2.11E-05 2.69E-01
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TABLE 7.33.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 4.06E-12 mg/kg-day 1.30E+05 mg/kg-day 5.28E-07 1.18E-11 mg/kg-day 1.00E-09 mg/kg-day 1.18E-02

Aluminum 1.98E+04 mg/kg 1.10E-04 mg/kg-day -- mg/kg-day -- 3.22E-04 mg/kg-day 1.00E+00 mg/kg-day 3.22E-04

Antimony 2.50E+01 mg/kg 1.39E-07 mg/kg-day -- mg/kg-day -- 4.06E-07 mg/kg-day 6.00E-05 mg/kg-day 6.77E-03

Arsenic 6.21E+00 mg/kg 1.04E-07 mg/kg-day 1.50E+00 mg/kg-day 1.56E-07 3.03E-07 mg/kg-day 3.00E-04 mg/kg-day 1.01E-03

Cadmium 4.71E+01 mg/kg 2.62E-08 mg/kg-day -- mg/kg-day -- 7.65E-08 mg/kg-day 2.50E-05 mg/kg-day 3.06E-03

Chromium 3.94E+01 mg/kg 2.19E-07 mg/kg-day 2.00E+01 mg/kg-day 8.04E-06 6.40E-07 mg/kg-day 7.50E-05 mg/kg-day 8.53E-03

Cobalt 1.23E+01 mg/kg 6.85E-08 mg/kg-day -- mg/kg-day -- 2.00E-07 mg/kg-day 3.00E-04 mg/kg-day 6.66E-04

Copper 9.67E+02 mg/kg 5.38E-06 mg/kg-day -- mg/kg-day -- 1.57E-05 mg/kg-day 4.00E-02 mg/kg-day 3.93E-04

Iron 3.36E+04 mg/kg 1.87E-04 mg/kg-day -- mg/kg-day -- 5.46E-04 mg/kg-day 7.00E-01 mg/kg-day 7.80E-04

Lead 3.22E+02 mg/kg 1.79E-06 mg/kg-day -- mg/kg-day -- 5.23E-06 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 7.35E-06 mg/kg-day -- mg/kg-day -- 2.14E-05 mg/kg-day 9.60E-04 mg/kg-day 2.23E-02

Mercury 1.15E+00 mg/kg 6.40E-09 mg/kg-day -- mg/kg-day -- 1.87E-08 mg/kg-day 1.00E-04 mg/kg-day 1.87E-04

Nickel 3.74E+01 mg/kg 2.08E-07 mg/kg-day -- mg/kg-day -- 6.07E-07 mg/kg-day 8.00E-04 mg/kg-day 7.59E-04

Silver 1.60E+01 mg/kg 8.91E-08 mg/kg-day -- mg/kg-day -- 2.60E-07 mg/kg-day 2.00E-04 mg/kg-day 1.30E-03

Vanadium 4.45E+01 mg/kg 2.48E-07 mg/kg-day -- mg/kg-day -- 7.23E-07 mg/kg-day 1.30E-04 mg/kg-day 5.56E-03

Zinc 1.38E+03 mg/kg 7.68E-06 mg/kg-day -- mg/kg-day -- 2.24E-05 mg/kg-day 3.00E-01 mg/kg-day 7.47E-05

4,4'-DDD 4.63E+03 ug/kg 7.73E-08 mg/kg-day 2.40E-01 mg/kg-day 1.86E-08 2.26E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.01E-08 mg/kg-day 3.40E-01 mg/kg-day 3.42E-09 2.94E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.89E-07 mg/kg-day 3.40E-01 mg/kg-day 9.83E-08 8.43E-07 mg/kg-day 5.00E-04 mg/kg-day 1.69E-03

Aroclor-1248 5.60E+02 ug/kg 4.37E-08 mg/kg-day 2.00E+00 mg/kg-day 8.73E-08 1.27E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.04E-08 mg/kg-day 2.00E+00 mg/kg-day 2.09E-08 3.05E-08 mg/kg-day 2.00E-05 mg/kg-day 1.52E-03

Aroclor-1260 4.51E+01 ug/kg 3.52E-09 mg/kg-day 2.00E+00 mg/kg-day 7.03E-09 1.03E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.90E-08 mg/kg-day 1.60E+01 mg/kg-day 6.25E-07 1.14E-07 mg/kg-day 5.00E-05 mg/kg-day 2.28E-03

Heptachlor Epoxide 1.28E+01 ug/kg 7.13E-10 mg/kg-day 9.10E+00 mg/kg-day 6.49E-09 2.08E-09 mg/kg-day 1.30E-05 mg/kg-day 1.60E-04

Benz(a)anthracene 3.92E+03 ug/kg 2.84E-07 mg/kg-day 7.30E-01 mg/kg-day 3.80E-07 8.28E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 2.09E-07 mg/kg-day 7.30E+00 mg/kg-day 2.80E-06 6.10E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 2.32E-07 mg/kg-day 7.30E-01 mg/kg-day 3.11E-07 6.78E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.55E-07 mg/kg-day 7.30E-02 mg/kg-day 2.07E-08 4.52E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 2.59E-07 mg/kg-day 7.30E-03 mg/kg-day 3.47E-09 7.56E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 2.03E-08 mg/kg-day 7.30E+00 mg/kg-day 2.71E-07 5.91E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 9.41E-08 mg/kg-day 7.30E-01 mg/kg-day 1.26E-07 2.74E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 5.62E-08 mg/kg-day -- mg/kg-day -- 1.64E-07 mg/kg-day 2.00E-02 mg/kg-day 8.19E-06

Phenanthrene 1.25E+04 ug/kg 9.05E-07 mg/kg-day -- mg/kg-day -- 2.64E-06 mg/kg-day 3.00E-02 mg/kg-day 8.80E-05

Ethylbenzene 6.55E+02 ug/kg 1.09E-08 mg/kg-day 1.10E-02 mg/kg-day 1.20E-10 3.19E-08 mg/kg-day 1.00E-01 mg/kg-day 3.19E-07

Exp. Route Total 1.35E-05 6.93E-02

Exposure Point Total 3.46E-05 3.38E-01

Exposure Medium Total 3.46E-05 3.38E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.00E-06 mg/m3 3.40E-02 1/(mg/m3) 6.81E-08 5.84E-06 mg/m3 3.00E-03 mg/m3 1.95E-03

Ethylbenzene 7.00E+03 ug/kg 7.06E-05 mg/m3 2.50E-03 1/(mg/m3) 1.77E-07 2.06E-04 mg/m3 1.00E+00 mg/m3 2.06E-04

Exp. Route Total 2.45E-07 2.15E-03

Exposure Point Total 2.45E-07 2.15E-03

Exposure Medium Total 2.45E-07 2.15E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.49E-10 mg/m3 1.20E+01 1/(mg/m3) 3.27E-09 4.34E-10 mg/m3 1.00E-04 mg/m3 4.34E-06

Manganese 1.32E+03 mg/kg 4.98E-09 mg/m3 -- 1/(mg/m3) -- 1.45E-08 mg/m3 5.00E-05 mg/m3 2.91E-04

Exp. Route Total 3.27E-09 2.95E-04

Exposure Point Total 3.27E-09 2.95E-04

Exposure Medium Total 3.27E-09 2.95E-04

Medium Total 3.48E-05 3.41E-01

Total of Receptor Risks Across All Media 3.48E-05 Total of Receptor Hazards Across All Media 3.41E-01
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TABLE 7.33a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.39E-11 mg/kg-day 1.30E+05 mg/kg-day 4.41E-06 9.89E-11 mg/kg-day 1.00E-09 mg/kg-day 9.89E-02

Aluminum 1.98E+04 mg/kg 2.76E-03 mg/kg-day -- mg/kg-day -- 8.06E-03 mg/kg-day 1.00E+00 mg/kg-day 8.06E-03

Antimony 2.50E+01 mg/kg 3.49E-06 mg/kg-day -- mg/kg-day -- 1.02E-05 mg/kg-day 4.00E-04 mg/kg-day 2.54E-02

Cadmium 4.71E+01 mg/kg 6.57E-06 mg/kg-day -- mg/kg-day -- 1.92E-05 mg/kg-day 1.00E-03 mg/kg-day 1.92E-02

Chromium 3.94E+01 mg/kg 5.50E-06 mg/kg-day 5.00E-01 mg/kg-day 5.04E-06 1.60E-05 mg/kg-day 3.00E-03 mg/kg-day 5.35E-03

Cobalt 1.23E+01 mg/kg 1.72E-06 mg/kg-day -- mg/kg-day -- 5.01E-06 mg/kg-day 3.00E-04 mg/kg-day 1.67E-02

Copper 9.67E+02 mg/kg 1.35E-04 mg/kg-day -- mg/kg-day -- 3.94E-04 mg/kg-day 4.00E-02 mg/kg-day 9.84E-03

Iron 3.36E+04 mg/kg 4.69E-03 mg/kg-day -- mg/kg-day -- 1.37E-02 mg/kg-day 7.00E-01 mg/kg-day 1.95E-02

Lead 3.22E+02 mg/kg 4.49E-05 mg/kg-day -- mg/kg-day -- 1.31E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.84E-04 mg/kg-day -- mg/kg-day -- 5.37E-04 mg/kg-day 2.40E-02 mg/kg-day 2.24E-02

Mercury 1.15E+00 mg/kg 1.60E-07 mg/kg-day -- mg/kg-day -- 4.68E-07 mg/kg-day 1.00E-04 mg/kg-day 4.68E-03

Nickel 3.74E+01 mg/kg 5.22E-06 mg/kg-day -- mg/kg-day -- 1.52E-05 mg/kg-day 2.00E-02 mg/kg-day 7.61E-04

Silver 1.60E+01 mg/kg 2.23E-06 mg/kg-day -- mg/kg-day -- 6.51E-06 mg/kg-day 5.00E-03 mg/kg-day 1.30E-03

Vanadium 4.45E+01 mg/kg 6.21E-06 mg/kg-day -- mg/kg-day -- 1.81E-05 mg/kg-day 5.00E-03 mg/kg-day 3.62E-03

Zinc 1.38E+03 mg/kg 1.93E-04 mg/kg-day -- mg/kg-day -- 5.62E-04 mg/kg-day 3.00E-01 mg/kg-day 1.87E-03

4,4'-DDD 4.63E+03 ug/kg 6.46E-07 mg/kg-day 2.40E-01 mg/kg-day 1.55E-07 1.88E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 8.42E-08 mg/kg-day 3.40E-01 mg/kg-day 2.86E-08 2.45E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.41E-06 mg/kg-day 3.40E-01 mg/kg-day 8.21E-07 7.04E-06 mg/kg-day 5.00E-04 mg/kg-day 1.41E-02

Aroclor-1248 5.60E+02 ug/kg 7.82E-08 mg/kg-day 2.00E+00 mg/kg-day 1.56E-07 2.28E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.87E-08 mg/kg-day 2.00E+00 mg/kg-day 3.74E-08 5.45E-08 mg/kg-day 2.00E-05 mg/kg-day 2.73E-03

Aroclor-1260 4.51E+01 ug/kg 6.29E-09 mg/kg-day 2.00E+00 mg/kg-day 1.26E-08 1.84E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 9.78E-08 mg/kg-day 1.60E+01 mg/kg-day 1.57E-06 2.85E-07 mg/kg-day 5.00E-05 mg/kg-day 5.71E-03

Heptachlor Epoxide 1.28E+01 ug/kg 1.79E-09 mg/kg-day 9.10E+00 mg/kg-day 1.63E-08 5.21E-09 mg/kg-day 1.30E-05 mg/kg-day 4.01E-04

Benz(a)anthracene 3.92E+03 ug/kg 5.47E-07 mg/kg-day 7.30E-01 mg/kg-day 7.32E-07 1.60E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 4.03E-07 mg/kg-day 7.30E+00 mg/kg-day 5.40E-06 1.18E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 4.48E-07 mg/kg-day 7.30E-01 mg/kg-day 6.00E-07 1.31E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.99E-07 mg/kg-day 7.30E-02 mg/kg-day 4.00E-08 8.71E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 5.00E-07 mg/kg-day 7.30E-03 mg/kg-day 6.69E-09 1.46E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 3.91E-08 mg/kg-day 7.30E+00 mg/kg-day 5.23E-07 1.14E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.81E-07 mg/kg-day 7.30E-01 mg/kg-day 2.43E-07 5.29E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.08E-07 mg/kg-day -- mg/kg-day -- 3.16E-07 mg/kg-day 2.00E-02 mg/kg-day 1.58E-05

Phenanthrene 1.25E+04 ug/kg 1.74E-06 mg/kg-day -- mg/kg-day -- 5.09E-06 mg/kg-day 3.00E-02 mg/kg-day 1.70E-04

Ethylbenzene 6.55E+02 ug/kg 9.14E-08 mg/kg-day 1.10E-02 mg/kg-day 1.01E-09 2.67E-07 mg/kg-day 1.00E-01 mg/kg-day 2.67E-06

Exp. Route Total 1.98E-05 2.61E-01
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TABLE 7.33a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 4.06E-12 mg/kg-day 1.30E+05 mg/kg-day 5.28E-07 1.18E-11 mg/kg-day 1.00E-09 mg/kg-day 1.18E-02

Aluminum 1.98E+04 mg/kg 1.10E-04 mg/kg-day -- mg/kg-day -- 3.22E-04 mg/kg-day 1.00E+00 mg/kg-day 3.22E-04

Antimony 2.50E+01 mg/kg 1.39E-07 mg/kg-day -- mg/kg-day -- 4.06E-07 mg/kg-day 6.00E-05 mg/kg-day 6.77E-03

Cadmium 4.71E+01 mg/kg 2.62E-08 mg/kg-day -- mg/kg-day -- 7.65E-08 mg/kg-day 2.50E-05 mg/kg-day 3.06E-03

Chromium 3.94E+01 mg/kg 2.19E-07 mg/kg-day 2.00E+01 mg/kg-day 8.04E-06 6.40E-07 mg/kg-day 7.50E-05 mg/kg-day 8.53E-03

Cobalt 1.23E+01 mg/kg 6.85E-08 mg/kg-day -- mg/kg-day -- 2.00E-07 mg/kg-day 3.00E-04 mg/kg-day 6.66E-04

Copper 9.67E+02 mg/kg 5.38E-06 mg/kg-day -- mg/kg-day -- 1.57E-05 mg/kg-day 4.00E-02 mg/kg-day 3.93E-04

Iron 3.36E+04 mg/kg 1.87E-04 mg/kg-day -- mg/kg-day -- 5.46E-04 mg/kg-day 7.00E-01 mg/kg-day 7.80E-04

Lead 3.22E+02 mg/kg 1.79E-06 mg/kg-day -- mg/kg-day -- 5.23E-06 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 7.35E-06 mg/kg-day -- mg/kg-day -- 2.14E-05 mg/kg-day 9.60E-04 mg/kg-day 2.23E-02

Mercury 1.15E+00 mg/kg 6.40E-09 mg/kg-day -- mg/kg-day -- 1.87E-08 mg/kg-day 1.00E-04 mg/kg-day 1.87E-04

Nickel 3.74E+01 mg/kg 2.08E-07 mg/kg-day -- mg/kg-day -- 6.07E-07 mg/kg-day 8.00E-04 mg/kg-day 7.59E-04

Silver 1.60E+01 mg/kg 8.91E-08 mg/kg-day -- mg/kg-day -- 2.60E-07 mg/kg-day 2.00E-04 mg/kg-day 1.30E-03

Vanadium 4.45E+01 mg/kg 2.48E-07 mg/kg-day -- mg/kg-day -- 7.23E-07 mg/kg-day 1.30E-04 mg/kg-day 5.56E-03

Zinc 1.38E+03 mg/kg 7.68E-06 mg/kg-day -- mg/kg-day -- 2.24E-05 mg/kg-day 3.00E-01 mg/kg-day 7.47E-05

4,4'-DDD 4.63E+03 ug/kg 7.73E-08 mg/kg-day 2.40E-01 mg/kg-day 1.86E-08 2.26E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.01E-08 mg/kg-day 3.40E-01 mg/kg-day 3.42E-09 2.94E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.89E-07 mg/kg-day 3.40E-01 mg/kg-day 9.83E-08 8.43E-07 mg/kg-day 5.00E-04 mg/kg-day 1.69E-03

Aroclor-1248 5.60E+02 ug/kg 4.37E-08 mg/kg-day 2.00E+00 mg/kg-day 8.73E-08 1.27E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.04E-08 mg/kg-day 2.00E+00 mg/kg-day 2.09E-08 3.05E-08 mg/kg-day 2.00E-05 mg/kg-day 1.52E-03

Aroclor-1260 4.51E+01 ug/kg 3.52E-09 mg/kg-day 2.00E+00 mg/kg-day 7.03E-09 1.03E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.90E-08 mg/kg-day 1.60E+01 mg/kg-day 6.25E-07 1.14E-07 mg/kg-day 5.00E-05 mg/kg-day 2.28E-03

Heptachlor Epoxide 1.28E+01 ug/kg 7.13E-10 mg/kg-day 9.10E+00 mg/kg-day 6.49E-09 2.08E-09 mg/kg-day 1.30E-05 mg/kg-day 1.60E-04

Benz(a)anthracene 3.92E+03 ug/kg 2.84E-07 mg/kg-day 7.30E-01 mg/kg-day 3.80E-07 8.28E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 2.09E-07 mg/kg-day 7.30E+00 mg/kg-day 2.80E-06 6.10E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 2.32E-07 mg/kg-day 7.30E-01 mg/kg-day 3.11E-07 6.78E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.55E-07 mg/kg-day 7.30E-02 mg/kg-day 2.07E-08 4.52E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 2.59E-07 mg/kg-day 7.30E-03 mg/kg-day 3.47E-09 7.56E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 2.03E-08 mg/kg-day 7.30E+00 mg/kg-day 2.71E-07 5.91E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 9.41E-08 mg/kg-day 7.30E-01 mg/kg-day 1.26E-07 2.74E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 5.62E-08 mg/kg-day -- mg/kg-day -- 1.64E-07 mg/kg-day 2.00E-02 mg/kg-day 8.19E-06

Phenanthrene 1.25E+04 ug/kg 9.05E-07 mg/kg-day -- mg/kg-day -- 2.64E-06 mg/kg-day 3.00E-02 mg/kg-day 8.80E-05

Ethylbenzene 6.55E+02 ug/kg 1.09E-08 mg/kg-day 1.10E-02 mg/kg-day 1.20E-10 3.19E-08 mg/kg-day 1.00E-01 mg/kg-day 3.19E-07

Exp. Route Total 1.34E-05 6.83E-02

Exposure Point Total 3.31E-05 3.29E-01

Exposure Medium Total 3.31E-05 3.29E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.00E-06 mg/m3 3.40E-02 1/(mg/m3) 6.81E-08 5.84E-06 mg/m3 3.00E-03 mg/m3 1.95E-03

Ethylbenzene 7.00E+03 ug/kg 7.06E-05 mg/m3 2.50E-03 1/(mg/m3) 1.77E-07 2.06E-04 mg/m3 1.00E+00 mg/m3 2.06E-04

Exp. Route Total 2.45E-07 2.15E-03

Exposure Point Total 2.45E-07 2.15E-03

Exposure Medium Total 2.45E-07 2.15E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.49E-10 mg/m3 1.20E+01 1/(mg/m3) 3.27E-09 4.34E-10 mg/m3 1.00E-04 mg/m3 4.34E-06

Manganese 1.32E+03 mg/kg 4.98E-09 mg/m3 -- 1/(mg/m3) -- 1.45E-08 mg/m3 5.00E-05 mg/m3 2.91E-04

Exp. Route Total 3.27E-09 2.95E-04

Exposure Point Total 3.27E-09 2.95E-04

Exposure Medium Total 3.27E-09 2.95E-04

Medium Total 3.34E-05 3.31E-01

Total of Receptor Risks Across All Media 3.34E-05 Total of Receptor Hazards Across All Media 3.31E-01
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TABLE 7.34.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.13E-10 mg/kg-day 1.30E+05 mg/kg-day 1.47E-05 N/A

Aluminum 1.98E+04 mg/kg 2.76E-03 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 3.49E-06 mg/kg-day -- mg/kg-day -- N/A

Arsenic 6.21E+00 mg/kg 2.89E-06 mg/kg-day 1.50E+00 mg/kg-day 4.33E-06 N/A

Cadmium 4.71E+01 mg/kg 6.57E-06 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 1.83E-05 mg/kg-day 5.00E-01 mg/kg-day 3.93E-05 N/A

Cobalt 1.23E+01 mg/kg 1.72E-06 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 1.35E-04 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 4.69E-03 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 4.49E-05 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 1.84E-04 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 1.60E-07 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 5.22E-06 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 2.23E-06 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 6.21E-06 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 1.93E-04 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 2.15E-06 mg/kg-day 2.40E-01 mg/kg-day 5.17E-07 N/A

4,4'-DDE 6.03E+02 ug/kg 2.81E-07 mg/kg-day 3.40E-01 mg/kg-day 9.54E-08 N/A

4,4'-DDT 1.73E+04 ug/kg 8.05E-06 mg/kg-day 3.40E-01 mg/kg-day 2.74E-06 N/A

Aroclor-1248 5.60E+02 ug/kg 2.61E-07 mg/kg-day 2.00E+00 mg/kg-day 5.21E-07 N/A

Aroclor-1254 1.34E+02 ug/kg 6.23E-08 mg/kg-day 2.00E+00 mg/kg-day 1.25E-07 N/A

Aroclor-1260 4.51E+01 ug/kg 2.10E-08 mg/kg-day 2.00E+00 mg/kg-day 4.20E-08 N/A

Dieldrin 7.01E+02 ug/kg 3.26E-07 mg/kg-day 1.60E+01 mg/kg-day 5.22E-06 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 5.95E-09 mg/kg-day 9.10E+00 mg/kg-day 5.42E-08 N/A

Benz(a)anthracene 3.92E+03 ug/kg 1.82E-06 mg/kg-day 7.30E-01 mg/kg-day 5.70E-06 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 1.34E-06 mg/kg-day 7.30E+00 mg/kg-day 4.20E-05 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.49E-06 mg/kg-day 7.30E-01 mg/kg-day 4.67E-06 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 9.96E-07 mg/kg-day 7.30E-02 mg/kg-day 3.11E-07 N/A

Chrysene 3.58E+03 ug/kg 1.67E-06 mg/kg-day 7.30E-03 mg/kg-day 5.21E-08 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.30E-07 mg/kg-day 7.30E+00 mg/kg-day 4.07E-06 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 6.05E-07 mg/kg-day 7.30E-01 mg/kg-day 1.89E-06 N/A

Naphthalene 7.76E+02 ug/kg 1.08E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 1.74E-06 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 3.05E-07 mg/kg-day 1.10E-02 mg/kg-day 3.35E-09 N/A

Exp. Route Total 1.26E-04 --
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TABLE 7.34.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.07E-11 mg/kg-day 1.30E+05 mg/kg-day 1.39E-06 N/A

Aluminum 1.98E+04 mg/kg 1.10E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 1.39E-07 mg/kg-day -- mg/kg-day -- N/A

Arsenic 6.21E+00 mg/kg 2.74E-07 mg/kg-day 1.50E+00 mg/kg-day 4.10E-07 N/A

Cadmium 4.71E+01 mg/kg 2.62E-08 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 5.79E-07 mg/kg-day 2.00E+01 mg/kg-day 4.64E-05 N/A

Cobalt 1.23E+01 mg/kg 6.85E-08 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 5.38E-06 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 1.87E-04 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 1.79E-06 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 7.35E-06 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 6.40E-09 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 2.08E-07 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 8.91E-08 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 2.48E-07 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 7.68E-06 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 2.04E-07 mg/kg-day 2.40E-01 mg/kg-day 4.90E-08 N/A

4,4'-DDE 6.03E+02 ug/kg 2.66E-08 mg/kg-day 3.40E-01 mg/kg-day 9.03E-09 N/A

4,4'-DDT 1.73E+04 ug/kg 7.62E-07 mg/kg-day 3.40E-01 mg/kg-day 2.59E-07 N/A

Aroclor-1248 5.60E+02 ug/kg 1.15E-07 mg/kg-day 2.00E+00 mg/kg-day 2.30E-07 N/A

Aroclor-1254 1.34E+02 ug/kg 2.76E-08 mg/kg-day 2.00E+00 mg/kg-day 5.51E-08 N/A

Aroclor-1260 4.51E+01 ug/kg 9.27E-09 mg/kg-day 2.00E+00 mg/kg-day 1.85E-08 N/A

Dieldrin 7.01E+02 ug/kg 1.03E-07 mg/kg-day 1.60E+01 mg/kg-day 1.65E-06 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 1.88E-09 mg/kg-day 9.10E+00 mg/kg-day 1.71E-08 N/A

Benz(a)anthracene 3.92E+03 ug/kg 7.48E-07 mg/kg-day 7.30E-01 mg/kg-day 2.19E-06 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 5.52E-07 mg/kg-day 7.30E+00 mg/kg-day 1.61E-05 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 6.13E-07 mg/kg-day 7.30E-01 mg/kg-day 1.79E-06 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 4.09E-07 mg/kg-day 7.30E-02 mg/kg-day 1.19E-07 N/A

Chrysene 3.58E+03 ug/kg 6.83E-07 mg/kg-day 7.30E-03 mg/kg-day 2.00E-08 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 5.35E-08 mg/kg-day 7.30E+00 mg/kg-day 1.56E-06 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 2.48E-07 mg/kg-day 7.30E-01 mg/kg-day 7.26E-07 N/A

Naphthalene 7.76E+02 ug/kg 5.62E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 9.05E-07 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 2.89E-08 mg/kg-day 1.10E-02 mg/kg-day 3.17E-10 N/A

Exp. Route Total 7.30E-05 --

Exposure Point Total 1.99E-04 --

Exposure Medium Total 1.99E-04 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.50E-06 mg/m3 3.40E-02 1/(mg/m3) 8.52E-08 N/A

Ethylbenzene 7.00E+03 ug/kg 8.83E-05 mg/m3 2.50E-03 1/(mg/m3) 2.21E-07 N/A

Exp. Route Total 3.06E-07 --

Exposure Point Total 3.06E-07 --

Exposure Medium Total 3.06E-07 --

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.86E-10 mg/m3 1.20E+01 1/(mg/m3) 5.65E-09 N/A

Manganese 1.32E+03 mg/kg 4.98E-09 mg/m3 -- 1/(mg/m3) -- N/A

Exp. Route Total 5.65E-09 --

Exposure Point Total 5.65E-09 --

Exposure Medium Total 5.65E-09 --

Medium Total 2.00E-04 --

Total of Receptor Risks Across All Media 2.00E-04 Total of Receptor Hazards Across All Media --
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TABLE 7.34a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.13E-10 mg/kg-day 1.30E+05 mg/kg-day 1.47E-05 N/A

Aluminum 1.98E+04 mg/kg 2.76E-03 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 3.49E-06 mg/kg-day -- mg/kg-day -- N/A

Cadmium 4.71E+01 mg/kg 6.57E-06 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 1.83E-05 mg/kg-day 5.00E-01 mg/kg-day 3.93E-05 N/A

Cobalt 1.23E+01 mg/kg 1.72E-06 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 1.35E-04 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 4.69E-03 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 4.49E-05 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 1.84E-04 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 1.60E-07 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 5.22E-06 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 2.23E-06 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 6.21E-06 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 1.93E-04 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 2.15E-06 mg/kg-day 2.40E-01 mg/kg-day 5.17E-07 N/A

4,4'-DDE 6.03E+02 ug/kg 2.81E-07 mg/kg-day 3.40E-01 mg/kg-day 9.54E-08 N/A

4,4'-DDT 1.73E+04 ug/kg 8.05E-06 mg/kg-day 3.40E-01 mg/kg-day 2.74E-06 N/A

Aroclor-1248 5.60E+02 ug/kg 2.61E-07 mg/kg-day 2.00E+00 mg/kg-day 5.21E-07 N/A

Aroclor-1254 1.34E+02 ug/kg 6.23E-08 mg/kg-day 2.00E+00 mg/kg-day 1.25E-07 N/A

Aroclor-1260 4.51E+01 ug/kg 2.10E-08 mg/kg-day 2.00E+00 mg/kg-day 4.20E-08 N/A

Dieldrin 7.01E+02 ug/kg 3.26E-07 mg/kg-day 1.60E+01 mg/kg-day 5.22E-06 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 5.95E-09 mg/kg-day 9.10E+00 mg/kg-day 5.42E-08 N/A

Benz(a)anthracene 3.92E+03 ug/kg 1.82E-06 mg/kg-day 7.30E-01 mg/kg-day 5.70E-06 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 1.34E-06 mg/kg-day 7.30E+00 mg/kg-day 4.20E-05 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.49E-06 mg/kg-day 7.30E-01 mg/kg-day 4.67E-06 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 9.96E-07 mg/kg-day 7.30E-02 mg/kg-day 3.11E-07 N/A

Chrysene 3.58E+03 ug/kg 1.67E-06 mg/kg-day 7.30E-03 mg/kg-day 5.21E-08 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.30E-07 mg/kg-day 7.30E+00 mg/kg-day 4.07E-06 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 6.05E-07 mg/kg-day 7.30E-01 mg/kg-day 1.89E-06 N/A

Naphthalene 7.76E+02 ug/kg 1.08E-07 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 1.74E-06 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 3.05E-07 mg/kg-day 1.10E-02 mg/kg-day 3.35E-09 N/A

Exp. Route Total 1.22E-04 --
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TABLE 7.34a.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.07E-11 mg/kg-day 1.30E+05 mg/kg-day 1.39E-06 N/A

Aluminum 1.98E+04 mg/kg 1.10E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 1.39E-07 mg/kg-day -- mg/kg-day -- N/A

Cadmium 4.71E+01 mg/kg 2.62E-08 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 5.79E-07 mg/kg-day 2.00E+01 mg/kg-day 4.64E-05 N/A

Cobalt 1.23E+01 mg/kg 6.85E-08 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 5.38E-06 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 1.87E-04 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 1.79E-06 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 7.35E-06 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 6.40E-09 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 2.08E-07 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 8.91E-08 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 2.48E-07 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 7.68E-06 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 2.04E-07 mg/kg-day 2.40E-01 mg/kg-day 4.90E-08 N/A

4,4'-DDE 6.03E+02 ug/kg 2.66E-08 mg/kg-day 3.40E-01 mg/kg-day 9.03E-09 N/A

4,4'-DDT 1.73E+04 ug/kg 7.62E-07 mg/kg-day 3.40E-01 mg/kg-day 2.59E-07 N/A

Aroclor-1248 5.60E+02 ug/kg 1.15E-07 mg/kg-day 2.00E+00 mg/kg-day 2.30E-07 N/A

Aroclor-1254 1.34E+02 ug/kg 2.76E-08 mg/kg-day 2.00E+00 mg/kg-day 5.51E-08 N/A

Aroclor-1260 4.51E+01 ug/kg 9.27E-09 mg/kg-day 2.00E+00 mg/kg-day 1.85E-08 N/A

Dieldrin 7.01E+02 ug/kg 1.03E-07 mg/kg-day 1.60E+01 mg/kg-day 1.65E-06 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 1.88E-09 mg/kg-day 9.10E+00 mg/kg-day 1.71E-08 N/A

Benz(a)anthracene 3.92E+03 ug/kg 7.48E-07 mg/kg-day 7.30E-01 mg/kg-day 2.19E-06 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 5.52E-07 mg/kg-day 7.30E+00 mg/kg-day 1.61E-05 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 6.13E-07 mg/kg-day 7.30E-01 mg/kg-day 1.79E-06 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 4.09E-07 mg/kg-day 7.30E-02 mg/kg-day 1.19E-07 N/A

Chrysene 3.58E+03 ug/kg 6.83E-07 mg/kg-day 7.30E-03 mg/kg-day 2.00E-08 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 5.35E-08 mg/kg-day 7.30E+00 mg/kg-day 1.56E-06 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 2.48E-07 mg/kg-day 7.30E-01 mg/kg-day 7.26E-07 N/A

Naphthalene 7.76E+02 ug/kg 5.62E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 9.05E-07 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 2.89E-08 mg/kg-day 1.10E-02 mg/kg-day 3.17E-10 N/A

Exp. Route Total 7.26E-05 --

Exposure Point Total 1.95E-04 --

Exposure Medium Total 1.95E-04 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.50E-06 mg/m3 3.40E-02 1/(mg/m3) 8.52E-08 N/A

Ethylbenzene 7.00E+03 ug/kg 8.83E-05 mg/m3 2.50E-03 1/(mg/m3) 2.21E-07 N/A

Exp. Route Total 3.06E-07 --

Exposure Point Total 3.06E-07 --

Exposure Medium Total 3.06E-07 --

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.86E-10 mg/m3 1.20E+01 1/(mg/m3) 5.65E-09 N/A

Manganese 1.32E+03 mg/kg 4.98E-09 mg/m3 -- 1/(mg/m3) -- N/A

Exp. Route Total 5.65E-09 --

Exposure Point Total 5.65E-09 --

Exposure Medium Total 5.65E-09 --

Medium Total 1.95E-04 --

Total of Receptor Risks Across All Media 1.95E-04 Total of Receptor Hazards Across All Media --
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TABLE 7.35.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Surface Water Site 3 Contact with Surface Water Ingestion Chromium 1.17E+00 ug/l 4.25E-10 mg/kg-day 5.00E-01 mg/kg-day 2.13E-10 2.98E-08 mg/kg-day 3.00E-03 mg/kg-day 9.92E-06

Benzo(a)pyrene 4.70E-02 ug/l 1.71E-11 mg/kg-day 7.30E+00 mg/kg-day 1.25E-10 1.20E-09 mg/kg-day -- mg/kg-day --

Exp. Route Total 3.37E-10 9.92E-06

Dermal Chromium 1.17E+00 ug/l 7.07E-10 mg/kg-day 2.00E+01 mg/kg-day 1.41E-08 4.95E-08 mg/kg-day 7.50E-05 mg/kg-day 6.59E-04

Benzo(a)pyrene 4.70E-02 ug/l 3.18E-08 mg/kg-day 7.30E+00 mg/kg-day 2.32E-07 2.23E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.47E-07 6.59E-04

Exposure Point Total 2.47E-07 6.69E-04

Exposure Medium Total 2.47E-07 6.69E-04

Medium Total 2.47E-07 6.69E-04

Total of Receptor Risks Across All Media 2.47E-07 Total of Receptor Hazards Across All Media 6.69E-04



TABLE 7.36.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Surface Water Site 3 Contact with Surface Water Ingestion Chromium 1.17E+00 ug/l 4.76E-09 mg/kg-day 5.00E-01 mg/kg-day 1.27E-08 5.56E-08 mg/kg-day 3.00E-03 mg/kg-day 1.85E-05

Benzo(a)pyrene 4.70E-02 ug/l 1.91E-10 mg/kg-day 7.30E+00 mg/kg-day 7.45E-09 2.23E-09 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.01E-08 1.85E-05

Dermal Chromium 1.17E+00 ug/l 8.47E-09 mg/kg-day 2.00E+01 mg/kg-day 9.03E-07 9.88E-08 mg/kg-day 7.50E-05 mg/kg-day 1.32E-03

Benzo(a)pyrene 4.70E-02 ug/l 3.82E-07 mg/kg-day 7.30E+00 mg/kg-day 1.49E-05 4.45E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.58E-05 1.32E-03

Exposure Point Total 1.58E-05 1.34E-03

Exposure Medium Total 1.58E-05 1.34E-03

Medium Total 1.58E-05 1.34E-03

Total of Receptor Risks Across All Media 1.58E-05 Total of Receptor Hazards Across All Media 1.34E-03



TABLE 7.37.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Surface Water Site 3 Contact with Surface Water Ingestion Chromium 1.17E+00 ug/l 4.08E-09 mg/kg-day 5.00E-01 mg/kg-day 3.74E-09 1.19E-08 mg/kg-day 3.00E-03 mg/kg-day 3.97E-06

Benzo(a)pyrene 4.70E-02 ug/l 1.64E-10 mg/kg-day 7.30E+00 mg/kg-day 2.19E-09 4.78E-10 mg/kg-day -- mg/kg-day --

Exp. Route Total 5.94E-09 3.97E-06

Dermal Chromium 1.17E+00 ug/l 6.78E-09 mg/kg-day 2.00E+01 mg/kg-day 2.49E-07 1.98E-08 mg/kg-day 7.50E-05 mg/kg-day 2.64E-04

Benzo(a)pyrene 4.70E-02 ug/l 3.06E-07 mg/kg-day 7.30E+00 mg/kg-day 4.09E-06 8.92E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 4.34E-06 2.64E-04

Exposure Point Total 4.35E-06 2.68E-04

Exposure Medium Total 4.35E-06 2.68E-04

Medium Total 4.35E-06 2.68E-04

Total of Receptor Risks Across All Media 4.35E-06 Total of Receptor Hazards Across All Media 2.68E-04



TABLE 7.38.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Surface Water Site 3 Contact with Surface Water Ingestion Chromium 1.17E+00 ug/l 8.84E-09 mg/kg-day 5.00E-01 mg/kg-day 1.64E-08 N/A

Benzo(a)pyrene 4.70E-02 ug/l 3.55E-10 mg/kg-day 7.30E+00 mg/kg-day 9.64E-09 N/A

Exp. Route Total 2.61E-08 --

Dermal Chromium 1.17E+00 ug/l 1.52E-08 mg/kg-day 2.00E+01 mg/kg-day 1.15E-06 N/A

Benzo(a)pyrene 4.70E-02 ug/l 6.87E-07 mg/kg-day 7.30E+00 mg/kg-day 1.89E-05 N/A

Exp. Route Total 2.01E-05 --

Exposure Point Total 2.01E-05 --

Exposure Medium Total 2.01E-05 --

Medium Total 2.01E-05 --

Total of Receptor Risks Across All Media 2.01E-05 Total of Receptor Hazards Across All Media --



TABLE 7.39.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CONSTRUCTION WORKER EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Construction Worker

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Site 3 Contact with Sediment Ingestion Arsenic 1.11E+01 mg/kg 2.66E-07 mg/kg-day 1.50E+00 mg/kg-day 3.99E-07 1.86E-05 mg/kg-day 3.00E-04 mg/kg-day 6.21E-02

Chromium 2.61E+01 mg/kg 6.26E-07 mg/kg-day 5.00E-01 mg/kg-day 3.13E-07 4.38E-05 mg/kg-day 3.00E-03 mg/kg-day 1.46E-02

Benzo(a)pyrene 9.76E+02 ug/kg 2.34E-08 mg/kg-day 7.30E+00 mg/kg-day 1.71E-07 1.64E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.07E+03 ug/kg 7.36E-08 mg/kg-day 7.30E-01 mg/kg-day 5.38E-08 5.15E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 3.06E+02 ug/kg 7.34E-09 mg/kg-day 7.30E+00 mg/kg-day 5.36E-08 5.14E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 9.91E-07 7.67E-02

Dermal Arsenic 1.11E+01 mg/kg 1.60E-08 mg/kg-day 1.50E+00 mg/kg-day 2.40E-08 1.12E-06 mg/kg-day 3.00E-04 mg/kg-day 3.73E-03

Chromium 2.61E+01 mg/kg 1.25E-08 mg/kg-day 2.00E+01 mg/kg-day 2.50E-07 8.76E-07 mg/kg-day 7.50E-05 mg/kg-day 1.17E-02

Benzo(a)pyrene 9.76E+02 ug/kg 6.09E-09 mg/kg-day 7.30E+00 mg/kg-day 4.44E-08 4.26E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.07E+03 ug/kg 1.91E-08 mg/kg-day 7.30E-01 mg/kg-day 1.40E-08 1.34E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 3.06E+02 ug/kg 1.91E-09 mg/kg-day 7.30E+00 mg/kg-day 1.39E-08 1.34E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 3.47E-07 1.54E-02

Exposure Point Total 1.34E-06 9.21E-02

Exposure Medium Total 1.34E-06 9.21E-02

Medium Total 1.34E-06 9.21E-02

Total of Receptor Risks Across All Media 1.34E-06 Total of Receptor Hazards Across All Media 9.21E-02



TABLE 7.40.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Site 3 Contact with Sediment Ingestion Arsenic 1.11E+01 mg/kg 9.04E-07 mg/kg-day 1.50E+00 mg/kg-day 1.36E-06 1.05E-05 mg/kg-day 3.00E-04 mg/kg-day 3.51E-02

Chromium 2.61E+01 mg/kg 2.12E-06 mg/kg-day 5.00E-01 mg/kg-day 5.67E-06 2.48E-05 mg/kg-day 3.00E-03 mg/kg-day 8.26E-03

Benzo(a)pyrene 9.76E+02 ug/kg 7.95E-08 mg/kg-day 7.30E+00 mg/kg-day 3.09E-06 9.27E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.07E+03 ug/kg 2.50E-07 mg/kg-day 7.30E-01 mg/kg-day 9.73E-07 2.92E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 3.06E+02 ug/kg 2.49E-08 mg/kg-day 7.30E+00 mg/kg-day 9.70E-07 2.91E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.21E-05 4.34E-02

Dermal Arsenic 1.11E+01 mg/kg 1.52E-07 mg/kg-day 1.50E+00 mg/kg-day 2.28E-07 1.77E-06 mg/kg-day 3.00E-04 mg/kg-day 5.90E-03

Chromium 2.61E+01 mg/kg 1.19E-07 mg/kg-day 2.00E+01 mg/kg-day 1.27E-05 1.39E-06 mg/kg-day 7.50E-05 mg/kg-day 1.85E-02

Benzo(a)pyrene 9.76E+02 ug/kg 5.78E-08 mg/kg-day 7.30E+00 mg/kg-day 2.25E-06 6.75E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.07E+03 ug/kg 1.82E-07 mg/kg-day 7.30E-01 mg/kg-day 7.08E-07 2.12E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 3.06E+02 ug/kg 1.81E-08 mg/kg-day 7.30E+00 mg/kg-day 7.06E-07 2.12E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.66E-05 2.44E-02

Exposure Point Total 2.86E-05 6.78E-02

Exposure Medium Total 2.86E-05 6.78E-02

Medium Total 2.86E-05 6.78E-02

Total of Receptor Risks Across All Media 2.86E-05 Total of Receptor Hazards Across All Media 6.78E-02



TABLE 7.41.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Site 3 Contact with Sediment Ingestion Arsenic 1.11E+01 mg/kg 3.87E-07 mg/kg-day 1.50E+00 mg/kg-day 5.81E-07 1.13E-06 mg/kg-day 3.00E-04 mg/kg-day 3.77E-03

Chromium 2.61E+01 mg/kg 9.11E-07 mg/kg-day 5.00E-01 mg/kg-day 8.35E-07 2.66E-06 mg/kg-day 3.00E-03 mg/kg-day 8.85E-04

Benzo(a)pyrene 9.76E+02 ug/kg 3.41E-08 mg/kg-day 7.30E+00 mg/kg-day 4.56E-07 9.93E-08 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.07E+03 ug/kg 1.07E-07 mg/kg-day 7.30E-01 mg/kg-day 1.43E-07 3.12E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 3.06E+02 ug/kg 1.07E-08 mg/kg-day 7.30E+00 mg/kg-day 1.43E-07 3.11E-08 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.16E-06 4.65E-03

Dermal Arsenic 1.11E+01 mg/kg 2.65E-07 mg/kg-day 1.50E+00 mg/kg-day 3.97E-07 7.73E-07 mg/kg-day 3.00E-04 mg/kg-day 2.58E-03

Chromium 2.61E+01 mg/kg 2.08E-07 mg/kg-day 2.00E+01 mg/kg-day 7.61E-06 6.06E-07 mg/kg-day 7.50E-05 mg/kg-day 8.07E-03

Benzo(a)pyrene 9.76E+02 ug/kg 1.01E-07 mg/kg-day 7.30E+00 mg/kg-day 1.35E-06 2.94E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.07E+03 ug/kg 3.17E-07 mg/kg-day 7.30E-01 mg/kg-day 4.25E-07 9.26E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 3.06E+02 ug/kg 3.16E-08 mg/kg-day 7.30E+00 mg/kg-day 4.24E-07 9.23E-08 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.02E-05 1.06E-02

Exposure Point Total 1.24E-05 1.53E-02

Exposure Medium Total 1.24E-05 1.53E-02

Medium Total 1.24E-05 1.53E-02

Total of Receptor Risks Across All Media 1.24E-05 Total of Receptor Hazards Across All Media 1.53E-02



TABLE 7.42.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Sediment Site 3 Contact with Sediment Ingestion Arsenic 1.11E+01 mg/kg 1.29E-06 mg/kg-day 1.50E+00 mg/kg-day 1.94E-06 N/A

Chromium 2.61E+01 mg/kg 3.04E-06 mg/kg-day 5.00E-01 mg/kg-day 6.50E-06 N/A

Benzo(a)pyrene 9.76E+02 ug/kg 1.14E-07 mg/kg-day 7.30E+00 mg/kg-day 3.55E-06 N/A

Benzo(b)fluoranthene 3.07E+03 ug/kg 3.57E-07 mg/kg-day 7.30E-01 mg/kg-day 1.12E-06 N/A

Dibenz(a,h)anthracene 3.06E+02 ug/kg 3.56E-08 mg/kg-day 7.30E+00 mg/kg-day 1.11E-06 N/A

Exp. Route Total 1.42E-05 --

Dermal Arsenic 1.11E+01 mg/kg 4.17E-07 mg/kg-day 1.50E+00 mg/kg-day 6.25E-07 N/A

Chromium 2.61E+01 mg/kg 3.27E-07 mg/kg-day 2.00E+01 mg/kg-day 2.03E-05 N/A

Benzo(a)pyrene 9.76E+02 ug/kg 1.59E-07 mg/kg-day 7.30E+00 mg/kg-day 3.60E-06 N/A

Benzo(b)fluoranthene 3.07E+03 ug/kg 4.99E-07 mg/kg-day 7.30E-01 mg/kg-day 1.13E-06 N/A

Dibenz(a,h)anthracene 3.06E+02 ug/kg 4.98E-08 mg/kg-day 7.30E+00 mg/kg-day 1.13E-06 N/A

Exp. Route Total 2.68E-05 --

Exposure Point Total 4.10E-05 --

Exposure Medium Total 4.10E-05 --

Medium Total 4.10E-05 --

Total of Receptor Risks Across All Media 4.10E-05 Total of Receptor Hazards Across All Media --
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7.13a.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.14.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.14a.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.15.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.15a.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.16.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.16a.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.17.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.17a.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION
7.18.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL
7.18a.CTE CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RECREATIONAL PERSON CONTACT WITH SITE 3 LANDFILL AREA DISTURBED SOIL - BACKGROUND ELIMINATION



TABLE 7.01.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO GROUNDWATER

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Site 3 Tap Water Contact 
With Groundwater Ingestion Arsenic 4.52E+00 ug/l 6.11E-06 mg/kg-day 1.50E+00 mg/kg-day 9.16E-06 2.14E-04 mg/kg-day 3.00E-04 mg/kg-day 7.13E-01

Cobalt 2.40E+00 ug/l 3.24E-06 mg/kg-day -- mg/kg-day -- 1.14E-04 mg/kg-day 3.00E-04 mg/kg-day 3.78E-01

Manganese 4.33E+01 ug/l 5.85E-05 mg/kg-day -- mg/kg-day -- 2.05E-03 mg/kg-day 2.40E-02 mg/kg-day 8.53E-02

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 1.49E-05 mg/kg-day 1.40E-02 mg/kg-day 2.08E-07 5.20E-04 mg/kg-day 2.00E-02 mg/kg-day 2.60E-02

1,1-Dichloroethane 8.20E+00 ug/l 1.11E-05 mg/kg-day 5.70E-03 mg/kg-day 6.32E-08 3.88E-04 mg/kg-day 2.00E-01 mg/kg-day 1.94E-03

Bromodichloromethane 1.10E+00 ug/l 1.49E-06 mg/kg-day 6.20E-02 mg/kg-day 9.22E-08 5.20E-05 mg/kg-day 2.00E-02 mg/kg-day 2.60E-03

Carbon Tetrachloride 3.80E-01 ug/l 5.14E-07 mg/kg-day 7.00E-02 mg/kg-day 3.60E-08 1.80E-05 mg/kg-day 4.00E-03 mg/kg-day 4.49E-03

Chloroform 5.23E-01 ug/l 7.07E-07 mg/kg-day 3.10E-02 mg/kg-day 2.19E-08 2.47E-05 mg/kg-day 1.00E-02 mg/kg-day 2.47E-03

Dibromochloromethane 1.50E+00 ug/l 2.03E-06 mg/kg-day 8.40E-02 mg/kg-day 1.70E-07 7.10E-05 mg/kg-day 2.00E-02 mg/kg-day 3.55E-03

Tetrachloroethene 5.26E+00 ug/l 7.11E-06 mg/kg-day 5.20E-02 mg/kg-day 3.70E-07 2.49E-04 mg/kg-day 1.00E-02 mg/kg-day 2.49E-02

Trichloroethene 3.10E+00 ug/l 4.19E-06 mg/kg-day 1.10E-02 mg/kg-day 4.61E-08 1.47E-04 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.02E-05 1.24E+00

Dermal Arsenic 4.52E+00 ug/l 1.80E-08 mg/kg-day 1.50E+00 mg/kg-day 2.70E-08 6.29E-07 mg/kg-day 3.00E-04 mg/kg-day 2.10E-03

Cobalt 2.40E+00 ug/l 3.82E-09 mg/kg-day -- mg/kg-day -- 1.34E-07 mg/kg-day 3.00E-04 mg/kg-day 4.46E-04

Manganese 4.33E+01 ug/l 1.72E-07 mg/kg-day -- mg/kg-day -- 6.03E-06 mg/kg-day 9.60E-04 mg/kg-day 6.28E-03

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 1.72E-05 mg/kg-day 1.40E-02 mg/kg-day 2.40E-07 6.01E-04 mg/kg-day 2.00E-02 mg/kg-day 3.01E-02

1,1-Dichloroethane 8.20E+00 ug/l 6.48E-07 mg/kg-day 5.70E-03 mg/kg-day 3.69E-09 2.27E-05 mg/kg-day 2.00E-01 mg/kg-day 1.13E-04

Bromodichloromethane 1.10E+00 ug/l 9.09E-08 mg/kg-day 6.20E-02 mg/kg-day 5.63E-09 3.18E-06 mg/kg-day 2.00E-02 mg/kg-day 1.59E-04

Carbon Tetrachloride 3.80E-01 ug/l 1.03E-07 mg/kg-day 7.00E-02 mg/kg-day 7.19E-09 3.60E-06 mg/kg-day 4.00E-03 mg/kg-day 8.99E-04

Chloroform 5.23E-01 ug/l 4.81E-08 mg/kg-day 3.10E-02 mg/kg-day 1.49E-09 1.68E-06 mg/kg-day 1.00E-02 mg/kg-day 1.68E-04

Dibromochloromethane 1.50E+00 ug/l 1.15E-07 mg/kg-day 8.40E-02 mg/kg-day 9.67E-09 4.03E-06 mg/kg-day 2.00E-02 mg/kg-day 2.01E-04

Tetrachloroethene 5.26E+00 ug/l 3.17E-06 mg/kg-day 5.20E-02 mg/kg-day 1.65E-07 1.11E-04 mg/kg-day 1.00E-02 mg/kg-day 1.11E-02

Trichloroethene 3.10E+00 ug/l 5.42E-07 mg/kg-day 1.10E-02 mg/kg-day 5.96E-09 1.90E-05 mg/kg-day -- mg/kg-day --

Exp. Route Total 4.66E-07 5.15E-02

Exposure Point Total 1.06E-05 1.29E+00

Exposure Medium Total 1.06E-05 1.29E+00

Medium Total 1.06E-05 1.29E+00

Total of Receptor Risks Across All Media 1.06E-05 Total of Receptor Hazards Across All Media 1.29E+00



TABLE 7.02.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO GROUNDWATER

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Site 3 Tap Water Contact With 
Groundwater Ingestion Arsenic 4.52E+00 ug/l 8.67E-06 mg/kg-day 1.50E+00 mg/kg-day 1.30E-05 8.67E-05 mg/kg-day 3.00E-04 mg/kg-day 2.89E-01

Cobalt 2.40E+00 ug/l 4.60E-06 mg/kg-day -- mg/kg-day -- 4.60E-05 mg/kg-day 3.00E-04 mg/kg-day 1.53E-01

Manganese 4.33E+01 ug/l 8.30E-05 mg/kg-day -- mg/kg-day -- 8.30E-04 mg/kg-day 2.40E-02 mg/kg-day 3.46E-02

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 2.11E-05 mg/kg-day 1.40E-02 mg/kg-day 2.95E-07 2.11E-04 mg/kg-day 2.00E-02 mg/kg-day 1.05E-02

1,1-Dichloroethane 8.20E+00 ug/l 1.57E-05 mg/kg-day 5.70E-03 mg/kg-day 8.96E-08 1.57E-04 mg/kg-day 2.00E-01 mg/kg-day 7.86E-04

Bromodichloromethane 1.10E+00 ug/l 2.11E-06 mg/kg-day 6.20E-02 mg/kg-day 1.31E-07 2.11E-05 mg/kg-day 2.00E-02 mg/kg-day 1.05E-03

Carbon Tetrachloride 3.80E-01 ug/l 7.29E-07 mg/kg-day 7.00E-02 mg/kg-day 5.10E-08 7.29E-06 mg/kg-day 4.00E-03 mg/kg-day 1.82E-03

Chloroform 5.23E-01 ug/l 1.00E-06 mg/kg-day 3.10E-02 mg/kg-day 3.11E-08 1.00E-05 mg/kg-day 1.00E-02 mg/kg-day 1.00E-03

Dibromochloromethane 1.50E+00 ug/l 2.88E-06 mg/kg-day 8.40E-02 mg/kg-day 2.42E-07 2.88E-05 mg/kg-day 2.00E-02 mg/kg-day 1.44E-03

Tetrachloroethene 5.26E+00 ug/l 1.01E-05 mg/kg-day 5.20E-02 mg/kg-day 5.25E-07 1.01E-04 mg/kg-day 1.00E-02 mg/kg-day 1.01E-02

Trichloroethene 3.10E+00 ug/l 5.95E-06 mg/kg-day 1.10E-02 mg/kg-day 6.54E-08 5.95E-05 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.44E-05 5.04E-01

Dermal Arsenic 4.52E+00 ug/l 1.86E-08 mg/kg-day 1.50E+00 mg/kg-day 2.79E-08 1.86E-07 mg/kg-day 3.00E-04 mg/kg-day 6.20E-04

Cobalt 2.40E+00 ug/l 3.95E-09 mg/kg-day -- mg/kg-day -- 3.95E-08 mg/kg-day 3.00E-04 mg/kg-day 1.32E-04

Manganese 4.33E+01 ug/l 1.78E-07 mg/kg-day -- mg/kg-day -- 1.78E-06 mg/kg-day 9.60E-04 mg/kg-day 1.86E-03

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 2.50E-05 mg/kg-day 1.40E-02 mg/kg-day 3.50E-07 2.50E-04 mg/kg-day 2.00E-02 mg/kg-day 1.25E-02

1,1-Dichloroethane 8.20E+00 ug/l 8.14E-07 mg/kg-day 5.70E-03 mg/kg-day 4.64E-09 8.14E-06 mg/kg-day 2.00E-01 mg/kg-day 4.07E-05

Bromodichloromethane 1.10E+00 ug/l 1.18E-07 mg/kg-day 6.20E-02 mg/kg-day 7.35E-09 1.18E-06 mg/kg-day 2.00E-02 mg/kg-day 5.92E-05

Carbon Tetrachloride 3.80E-01 ug/l 1.33E-07 mg/kg-day 7.00E-02 mg/kg-day 9.29E-09 1.33E-06 mg/kg-day 4.00E-03 mg/kg-day 3.32E-04

Chloroform 5.23E-01 ug/l 6.14E-08 mg/kg-day 3.10E-02 mg/kg-day 1.90E-09 6.14E-07 mg/kg-day 1.00E-02 mg/kg-day 6.14E-05

Dibromochloromethane 1.50E+00 ug/l 1.53E-07 mg/kg-day 8.40E-02 mg/kg-day 1.28E-08 1.53E-06 mg/kg-day 2.00E-02 mg/kg-day 7.64E-05

Tetrachloroethene 5.26E+00 ug/l 4.11E-06 mg/kg-day 5.20E-02 mg/kg-day 2.14E-07 4.11E-05 mg/kg-day 1.00E-02 mg/kg-day 4.11E-03

Trichloroethene 3.10E+00 ug/l 6.94E-07 mg/kg-day 1.10E-02 mg/kg-day 7.63E-09 6.94E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 6.35E-07 1.98E-02

Exposure Point Total 1.51E-05 5.23E-01

Exposure Medium Total 1.51E-05 5.23E-01

Air Site 3 Groundwater Vapors During 
Showering Inhalation Arsenic 4.52E+00 ug/l NA mg/m3 4.30E+00 1/(mg/m3) NA NA mg/m3 1.50E-05 mg/m3 NA

Cobalt 2.40E+00 ug/l NA mg/m3 9.00E+00 1/(mg/m3) NA NA mg/m3 6.00E-06 mg/m3 NA

Manganese 4.33E+01 ug/l NA mg/m3 -- 1/(mg/m3) -- NA mg/m3 5.00E-05 mg/m3 NA

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l NA mg/m3 2.40E-03 1/(mg/m3) NA NA mg/m3 -- mg/m3 --

1,1-Dichloroethane 8.20E+00 ug/l 8.22E-06 mg/m3 1.60E-03 1/(mg/m3) 1.32E-08 8.22E-05 mg/m3 -- mg/m3 --

Bromodichloromethane 1.10E+00 ug/l 8.37E-07 mg/m3 3.70E-02 1/(mg/m3) 3.10E-08 8.37E-06 mg/m3 -- mg/m3 --

Carbon Tetrachloride 3.80E-01 ug/l 3.15E-07 mg/m3 6.00E-03 1/(mg/m3) 1.89E-09 3.15E-06 mg/m3 1.00E-01 mg/m3 3.15E-05

Chloroform 5.23E-01 ug/l 4.76E-07 mg/m3 2.30E-02 1/(mg/m3) 1.09E-08 4.76E-06 mg/m3 9.80E-02 mg/m3 4.86E-05

Dibromochloromethane 1.50E+00 ug/l 9.69E-07 mg/m3 2.70E-02 1/(mg/m3) 2.62E-08 9.69E-06 mg/m3 -- mg/m3 --

Tetrachloroethene 5.26E+00 ug/l 4.20E-06 mg/m3 2.90E-03 1/(mg/m3) 1.22E-08 4.20E-05 mg/m3 2.70E-01 mg/m3 1.56E-04

Trichloroethene 3.10E+00 ug/l 2.75E-06 mg/m3 1.70E-03 1/(mg/m3) 4.68E-09 2.75E-05 mg/m3 -- mg/m3 --

Exp. Route Total 1.00E-07 2.36E-04

Exposure Point Total 1.00E-07 2.36E-04

Exposure Medium Total 1.00E-07 2.36E-04

Medium Total 1.52E-05 5.24E-01

Total of Receptor Risks Across All Media 1.52E-05 Total of Receptor Hazards Across All Media 5.24E-01



TABLE 7.03.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO GROUNDWATER

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Groundwater Groundwater Site 3 Tap Water Contact With 
Groundwater Ingestion Arsenic 4.52E+00 ug/l 1.48E-05 mg/kg-day 1.50E+00 mg/kg-day 2.22E-05 N/A

Cobalt 2.40E+00 ug/l 4.60E-06 mg/kg-day -- mg/kg-day -- N/A

Manganese 4.33E+01 ug/l 8.30E-05 mg/kg-day -- mg/kg-day -- N/A

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 3.60E-05 mg/kg-day 1.40E-02 mg/kg-day 5.03E-07 N/A

1,1-Dichloroethane 8.20E+00 ug/l 2.68E-05 mg/kg-day 5.70E-03 mg/kg-day 1.53E-07 N/A

Bromodichloromethane 1.10E+00 ug/l 3.60E-06 mg/kg-day 6.20E-02 mg/kg-day 2.23E-07 N/A

Carbon Tetrachloride 3.80E-01 ug/l 1.24E-06 mg/kg-day 7.00E-02 mg/kg-day 8.70E-08 N/A

Chloroform 5.23E-01 ug/l 1.71E-06 mg/kg-day 3.10E-02 mg/kg-day 5.30E-08 N/A

Dibromochloromethane 1.50E+00 ug/l 4.90E-06 mg/kg-day 8.40E-02 mg/kg-day 4.12E-07 N/A

Tetrachloroethene 5.26E+00 ug/l 1.72E-05 mg/kg-day 5.20E-02 mg/kg-day 8.94E-07 N/A

Trichloroethene 3.10E+00 ug/l 1.01E-05 mg/kg-day 1.10E-02 mg/kg-day 1.11E-07 N/A

Exp. Route Total 2.46E-05 --

Dermal Arsenic 4.52E+00 ug/l 3.66E-08 mg/kg-day 1.50E+00 mg/kg-day 5.49E-08 N/A

Cobalt 2.40E+00 ug/l 3.95E-09 mg/kg-day -- mg/kg-day -- N/A

Manganese 4.33E+01 ug/l 1.78E-07 mg/kg-day -- mg/kg-day -- N/A

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l 4.22E-05 mg/kg-day 1.40E-02 mg/kg-day 5.90E-07 N/A

1,1-Dichloroethane 8.20E+00 ug/l 1.46E-06 mg/kg-day 5.70E-03 mg/kg-day 8.34E-09 N/A

Bromodichloromethane 1.10E+00 ug/l 2.09E-07 mg/kg-day 6.20E-02 mg/kg-day 1.30E-08 N/A

Carbon Tetrachloride 3.80E-01 ug/l 2.35E-07 mg/kg-day 7.00E-02 mg/kg-day 1.65E-08 N/A

Chloroform 5.23E-01 ug/l 1.09E-07 mg/kg-day 3.10E-02 mg/kg-day 3.39E-09 N/A

Dibromochloromethane 1.50E+00 ug/l 2.68E-07 mg/kg-day 8.40E-02 mg/kg-day 2.25E-08 N/A

Tetrachloroethene 5.26E+00 ug/l 7.28E-06 mg/kg-day 5.20E-02 mg/kg-day 3.78E-07 N/A

Trichloroethene 3.10E+00 ug/l 1.24E-06 mg/kg-day 1.10E-02 mg/kg-day 1.36E-08 N/A

Exp. Route Total 1.10E-06 --

Exposure Point Total 2.57E-05 --

Exposure Medium Total 2.57E-05 --

Air Site 3 Groundwater Vapors During 
Showering Inhalation Arsenic 4.52E+00 ug/l NA mg/m3 4.30E+00 1/(mg/m3) -- N/A

Cobalt 2.40E+00 ug/l NA mg/m3 9.00E+00 1/(mg/m3) -- N/A

Manganese 4.33E+01 ug/l NA mg/m3 -- 1/(mg/m3) -- N/A

Bis(2-ethylhexyl) Phthalate 1.10E+01 ug/l NA mg/m3 2.40E-03 1/(mg/m3) -- N/A

1,1-Dichloroethane 8.20E+00 ug/l 8.22E-06 mg/m3 1.60E-03 1/(mg/m3) 1.32E-08 N/A

Bromodichloromethane 1.10E+00 ug/l 8.37E-07 mg/m3 3.70E-02 1/(mg/m3) 3.10E-08 N/A

Carbon Tetrachloride 3.80E-01 ug/l 3.15E-07 mg/m3 6.00E-03 1/(mg/m3) 1.89E-09 N/A

Chloroform 5.23E-01 ug/l 4.76E-07 mg/m3 2.30E-02 1/(mg/m3) 1.09E-08 N/A

Dibromochloromethane 1.50E+00 ug/l 9.69E-07 mg/m3 2.70E-02 1/(mg/m3) 2.62E-08 N/A

Tetrachloroethene 5.26E+00 ug/l 4.20E-06 mg/m3 2.90E-03 1/(mg/m3) 1.22E-08 N/A

Trichloroethene 3.10E+00 ug/l 2.75E-06 mg/m3 1.70E-03 1/(mg/m3) 4.68E-09 N/A

Exp. Route Total 1.00E-07 --

Exposure Point Total 1.00E-07 --

Exposure Medium Total 1.00E-07 --

Medium Total 2.58E-05 --

Total of Receptor Risks Across All Media 2.58E-05 Total of Receptor Hazards Across All Media --



TABLE 7.04.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 HANGAR AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 5.13E-07 mg/kg-day 7.30E-01 mg/kg-day 1.12E-06 1.80E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 3.91E-07 mg/kg-day 7.30E+00 mg/kg-day 8.56E-06 1.37E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 5.13E-07 mg/kg-day 7.30E-01 mg/kg-day 1.12E-06 1.80E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 7.08E-08 mg/kg-day 7.30E+00 mg/kg-day 1.55E-06 2.48E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 2.44E-07 mg/kg-day 7.30E-01 mg/kg-day 5.35E-07 8.55E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.29E-05 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 7.47E-08 mg/kg-day 7.30E-01 mg/kg-day 1.64E-07 2.61E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 5.69E-08 mg/kg-day 7.30E+00 mg/kg-day 1.25E-06 1.99E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 7.47E-08 mg/kg-day 7.30E-01 mg/kg-day 1.64E-07 2.61E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 1.03E-08 mg/kg-day 7.30E+00 mg/kg-day 2.26E-07 3.61E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 3.56E-08 mg/kg-day 7.30E-01 mg/kg-day 7.79E-08 1.24E-06 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.88E-06 --

Exposure Point Total 1.48E-05 --

Exposure Medium Total 1.48E-05 --

Medium Total 1.48E-05 --

Total of Receptor Risks Across All Media 1.48E-05 Total of Receptor Hazards Across All Media --



TABLE 7.05.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 HANGAR AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 1.92E-07 mg/kg-day 7.30E-01 mg/kg-day 1.40E-07 1.92E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 1.47E-07 mg/kg-day 7.30E+00 mg/kg-day 1.07E-06 1.47E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.92E-07 mg/kg-day 7.30E-01 mg/kg-day 1.40E-07 1.92E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 2.66E-08 mg/kg-day 7.30E+00 mg/kg-day 1.94E-07 2.66E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 9.16E-08 mg/kg-day 7.30E-01 mg/kg-day 6.69E-08 9.16E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 1.61E-06 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 2.85E-08 mg/kg-day 7.30E-01 mg/kg-day 2.08E-08 2.85E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 3.20E+03 ug/kg 2.17E-08 mg/kg-day 7.30E+00 mg/kg-day 1.59E-07 2.17E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.20E+03 ug/kg 2.85E-08 mg/kg-day 7.30E-01 mg/kg-day 2.08E-08 2.85E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 5.80E+02 ug/kg 3.94E-09 mg/kg-day 7.30E+00 mg/kg-day 2.87E-08 3.94E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 1.36E-08 mg/kg-day 7.30E-01 mg/kg-day 9.91E-09 1.36E-07 mg/kg-day -- mg/kg-day --

Exp. Route Total 2.39E-07 --

Exposure Point Total 1.85E-06 --

Exposure Medium Total 1.85E-06 --

Medium Total 1.85E-06 --

Total of Receptor Risks Across All Media 1.85E-06 Total of Receptor Hazards Across All Media --



TABLE 7.06.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Hangar Area Contact with Soil Ingestion Benz(a)anthracene 4.20E+03 ug/kg 7.05E-07 mg/kg-day 7.30E-01 mg/kg-day 1.26E-06 N/A

Benzo(a)pyrene 3.20E+03 ug/kg 5.37E-07 mg/kg-day 7.30E+00 mg/kg-day 9.63E-06 N/A

Benzo(b)fluoranthene 4.20E+03 ug/kg 7.05E-07 mg/kg-day 7.30E-01 mg/kg-day 1.26E-06 N/A

Dibenz(a,h)anthracene 5.80E+02 ug/kg 9.74E-08 mg/kg-day 7.30E+00 mg/kg-day 1.74E-06 N/A

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 3.36E-07 mg/kg-day 7.30E-01 mg/kg-day 6.02E-07 N/A

Exp. Route Total 1.45E-05 --

Dermal Benz(a)anthracene 4.20E+03 ug/kg 1.03E-07 mg/kg-day 7.30E-01 mg/kg-day 1.84E-07 N/A

Benzo(a)pyrene 3.20E+03 ug/kg 7.86E-08 mg/kg-day 7.30E+00 mg/kg-day 1.40E-06 N/A

Benzo(b)fluoranthene 4.20E+03 ug/kg 1.03E-07 mg/kg-day 7.30E-01 mg/kg-day 1.84E-07 N/A

Dibenz(a,h)anthracene 5.80E+02 ug/kg 1.42E-08 mg/kg-day 7.30E+00 mg/kg-day 2.55E-07 N/A

Indeno(1,2,3-cd)pyrene 2.00E+03 ug/kg 4.91E-08 mg/kg-day 7.30E-01 mg/kg-day 8.78E-08 N/A

Exp. Route Total 2.12E-06 --

Exposure Point Total 1.66E-05 --

Exposure Medium Total 1.66E-05 --

Medium Total 1.66E-05 --

Total of Receptor Risks Across All Media 1.66E-05 Total of Receptor Hazards Across All Media --



TABLE 7.07.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.54E-12 mg/kg-day 1.30E+05 mg/kg-day 2.00E-07 5.39E-11 mg/kg-day 1.00E-09 mg/kg-day 5.39E-02

Aluminum 1.64E+04 mg/kg 2.00E-03 mg/kg-day -- mg/kg-day -- 7.01E-02 mg/kg-day 1.00E+00 mg/kg-day 7.01E-02

Antimony 1.33E+00 mg/kg 1.62E-07 mg/kg-day -- mg/kg-day -- 5.68E-06 mg/kg-day 4.00E-04 mg/kg-day 1.42E-02

Arsenic 5.35E+00 mg/kg 6.53E-07 mg/kg-day 1.50E+00 mg/kg-day 9.80E-07 2.29E-05 mg/kg-day 3.00E-04 mg/kg-day 7.62E-02

Cadmium 2.81E+00 mg/kg 3.43E-07 mg/kg-day -- mg/kg-day -- 1.20E-05 mg/kg-day 1.00E-03 mg/kg-day 1.20E-02

Chromium 2.14E+01 mg/kg 2.61E-06 mg/kg-day 5.00E-01 mg/kg-day 3.92E-06 9.15E-05 mg/kg-day 3.00E-03 mg/kg-day 3.05E-02

Cobalt 8.76E+00 mg/kg 1.07E-06 mg/kg-day -- mg/kg-day -- 3.74E-05 mg/kg-day 3.00E-04 mg/kg-day 1.25E-01

Iron 2.17E+04 mg/kg 2.65E-03 mg/kg-day -- mg/kg-day -- 9.27E-02 mg/kg-day 7.00E-01 mg/kg-day 1.32E-01

Manganese 6.78E+02 mg/kg 8.28E-05 mg/kg-day -- mg/kg-day -- 2.90E-03 mg/kg-day 2.40E-02 mg/kg-day 1.21E-01

Vanadium 3.16E+01 mg/kg 3.86E-06 mg/kg-day -- mg/kg-day -- 1.35E-04 mg/kg-day 5.00E-03 mg/kg-day 2.70E-02

Dieldrin 1.38E+02 ug/kg 1.69E-08 mg/kg-day 1.60E+01 mg/kg-day 2.70E-07 5.90E-07 mg/kg-day 5.00E-05 mg/kg-day 1.18E-02

Benz(a)anthracene 5.60E+03 ug/kg 6.84E-07 mg/kg-day 7.30E-01 mg/kg-day 1.50E-06 2.39E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 5.14E-07 mg/kg-day 7.30E+00 mg/kg-day 1.13E-05 1.80E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 5.67E-07 mg/kg-day 7.30E-01 mg/kg-day 1.24E-06 1.98E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 3.69E-07 mg/kg-day 7.30E-02 mg/kg-day 8.08E-08 1.29E-05 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 5.73E-07 mg/kg-day 7.30E-03 mg/kg-day 1.25E-08 2.00E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 3.30E-08 mg/kg-day 7.30E+00 mg/kg-day 7.22E-07 1.15E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.32E-07 mg/kg-day 7.30E-01 mg/kg-day 5.08E-07 8.12E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 6.80E-08 mg/kg-day -- mg/kg-day -- 2.38E-06 mg/kg-day 2.00E-02 mg/kg-day 1.19E-04

Phenanthrene 1.79E+04 ug/kg 2.19E-06 mg/kg-day -- mg/kg-day -- 7.65E-05 mg/kg-day 3.00E-02 mg/kg-day 2.55E-03

Exp. Route Total 2.07E-05 6.76E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.17E-14 mg/kg-day 1.30E+05 mg/kg-day 6.72E-09 1.81E-12 mg/kg-day 1.00E-09 mg/kg-day 1.81E-03

Aluminum 1.64E+04 mg/kg 2.24E-05 mg/kg-day -- mg/kg-day -- 7.85E-04 mg/kg-day 1.00E+00 mg/kg-day 7.85E-04

Antimony 1.33E+00 mg/kg 1.82E-09 mg/kg-day -- mg/kg-day -- 6.37E-08 mg/kg-day 6.00E-05 mg/kg-day 1.06E-03

Arsenic 5.35E+00 mg/kg 2.20E-08 mg/kg-day 1.50E+00 mg/kg-day 3.29E-08 7.68E-07 mg/kg-day 3.00E-04 mg/kg-day 2.56E-03

Cadmium 2.81E+00 mg/kg 3.84E-10 mg/kg-day -- mg/kg-day -- 1.35E-08 mg/kg-day 2.50E-05 mg/kg-day 5.38E-04

Chromium 2.14E+01 mg/kg 2.93E-08 mg/kg-day 2.00E+01 mg/kg-day 1.76E-06 1.02E-06 mg/kg-day 7.50E-05 mg/kg-day 1.37E-02

Cobalt 8.76E+00 mg/kg 1.20E-08 mg/kg-day -- mg/kg-day -- 4.19E-07 mg/kg-day 3.00E-04 mg/kg-day 1.40E-03

Iron 2.17E+04 mg/kg 2.97E-05 mg/kg-day -- mg/kg-day -- 1.04E-03 mg/kg-day 7.00E-01 mg/kg-day 1.48E-03

Manganese 6.78E+02 mg/kg 9.27E-07 mg/kg-day -- mg/kg-day -- 3.25E-05 mg/kg-day 9.60E-04 mg/kg-day 3.38E-02

Vanadium 3.16E+01 mg/kg 4.32E-08 mg/kg-day -- mg/kg-day -- 1.51E-06 mg/kg-day 1.30E-04 mg/kg-day 1.16E-02

Dieldrin 1.38E+02 ug/kg 1.89E-09 mg/kg-day 1.60E+01 mg/kg-day 3.02E-08 6.61E-08 mg/kg-day 5.00E-05 mg/kg-day 1.32E-03

Benz(a)anthracene 5.60E+03 ug/kg 9.96E-08 mg/kg-day 7.30E-01 mg/kg-day 2.18E-07 3.48E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 7.49E-08 mg/kg-day 7.30E+00 mg/kg-day 1.64E-06 2.62E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 8.25E-08 mg/kg-day 7.30E-01 mg/kg-day 1.81E-07 2.89E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 5.37E-08 mg/kg-day 7.30E-02 mg/kg-day 1.18E-08 1.88E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 8.34E-08 mg/kg-day 7.30E-03 mg/kg-day 1.83E-09 2.92E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 4.80E-09 mg/kg-day 7.30E+00 mg/kg-day 1.05E-07 1.68E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 3.38E-08 mg/kg-day 7.30E-01 mg/kg-day 7.40E-08 1.18E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 9.90E-09 mg/kg-day -- mg/kg-day -- 3.47E-07 mg/kg-day 2.00E-02 mg/kg-day 1.73E-05

Phenanthrene 1.79E+04 ug/kg 3.18E-07 mg/kg-day -- mg/kg-day -- 1.11E-05 mg/kg-day 3.00E-02 mg/kg-day 3.71E-04

Exp. Route Total 4.06E-06 7.04E-02

Exposure Point Total 2.47E-05 7.47E-01

Exposure Medium Total 2.47E-05 7.47E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 5.39E-07 mg/m3 3.40E-02 1/(mg/m3) 1.83E-08 1.89E-05 mg/m3 3.00E-03 mg/m3 6.29E-03

Exp. Route Total 1.83E-08 6.29E-03

Exposure Point Total 1.83E-08 6.29E-03

Exposure Medium Total 1.83E-08 6.29E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 3.03E-11 mg/m3 1.20E+01 1/(mg/m3) 1.09E-09 1.06E-09 mg/m3 1.00E-04 mg/m3 1.06E-05

Exp. Route Total 1.09E-09 1.06E-05

Exposure Point Total 1.09E-09 1.06E-05

Exposure Medium Total 1.09E-09 1.06E-05

Medium Total 2.48E-05 7.53E-01

Total of Receptor Risks Across All Media 2.48E-05 Total of Receptor Hazards Across All Media 7.53E-01



TABLE 7.07a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.54E-12 mg/kg-day 1.30E+05 mg/kg-day 2.00E-07 5.39E-11 mg/kg-day 1.00E-09 mg/kg-day 5.39E-02

Aluminum 1.64E+04 mg/kg 2.00E-03 mg/kg-day -- mg/kg-day -- 7.01E-02 mg/kg-day 1.00E+00 mg/kg-day 7.01E-02

Antimony 1.33E+00 mg/kg 1.62E-07 mg/kg-day -- mg/kg-day -- 5.68E-06 mg/kg-day 4.00E-04 mg/kg-day 1.42E-02

Cadmium 2.81E+00 mg/kg 3.43E-07 mg/kg-day -- mg/kg-day -- 1.20E-05 mg/kg-day 1.00E-03 mg/kg-day 1.20E-02

Chromium 2.14E+01 mg/kg 2.61E-06 mg/kg-day 5.00E-01 mg/kg-day 3.92E-06 9.15E-05 mg/kg-day 3.00E-03 mg/kg-day 3.05E-02

Cobalt 8.76E+00 mg/kg 1.07E-06 mg/kg-day -- mg/kg-day -- 3.74E-05 mg/kg-day 3.00E-04 mg/kg-day 1.25E-01

Iron 2.17E+04 mg/kg 2.65E-03 mg/kg-day -- mg/kg-day -- 9.27E-02 mg/kg-day 7.00E-01 mg/kg-day 1.32E-01

Vanadium 3.16E+01 mg/kg 3.86E-06 mg/kg-day -- mg/kg-day -- 1.35E-04 mg/kg-day 5.00E-03 mg/kg-day 2.70E-02

Dieldrin 1.38E+02 ug/kg 1.69E-08 mg/kg-day 1.60E+01 mg/kg-day 2.70E-07 5.90E-07 mg/kg-day 5.00E-05 mg/kg-day 1.18E-02

Benz(a)anthracene 5.60E+03 ug/kg 6.84E-07 mg/kg-day 7.30E-01 mg/kg-day 1.50E-06 2.39E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 5.14E-07 mg/kg-day 7.30E+00 mg/kg-day 1.13E-05 1.80E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 5.67E-07 mg/kg-day 7.30E-01 mg/kg-day 1.24E-06 1.98E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 3.69E-07 mg/kg-day 7.30E-02 mg/kg-day 8.08E-08 1.29E-05 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 5.73E-07 mg/kg-day 7.30E-03 mg/kg-day 1.25E-08 2.00E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 3.30E-08 mg/kg-day 7.30E+00 mg/kg-day 7.22E-07 1.15E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.32E-07 mg/kg-day 7.30E-01 mg/kg-day 5.08E-07 8.12E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 6.80E-08 mg/kg-day -- mg/kg-day -- 2.38E-06 mg/kg-day 2.00E-02 mg/kg-day 1.19E-04

Phenanthrene 1.79E+04 ug/kg 2.19E-06 mg/kg-day -- mg/kg-day -- 7.65E-05 mg/kg-day 3.00E-02 mg/kg-day 2.55E-03

Exp. Route Total 1.97E-05 4.79E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.17E-14 mg/kg-day 1.30E+05 mg/kg-day 6.72E-09 1.81E-12 mg/kg-day 1.00E-09 mg/kg-day 1.81E-03

Aluminum 1.64E+04 mg/kg 2.24E-05 mg/kg-day -- mg/kg-day -- 7.85E-04 mg/kg-day 1.00E+00 mg/kg-day 7.85E-04

Antimony 1.33E+00 mg/kg 1.82E-09 mg/kg-day -- mg/kg-day -- 6.37E-08 mg/kg-day 6.00E-05 mg/kg-day 1.06E-03

Cadmium 2.81E+00 mg/kg 3.84E-10 mg/kg-day -- mg/kg-day -- 1.35E-08 mg/kg-day 2.50E-05 mg/kg-day 5.38E-04

Chromium 2.14E+01 mg/kg 2.93E-08 mg/kg-day 2.00E+01 mg/kg-day 1.76E-06 1.02E-06 mg/kg-day 7.50E-05 mg/kg-day 1.37E-02

Cobalt 8.76E+00 mg/kg 1.20E-08 mg/kg-day -- mg/kg-day -- 4.19E-07 mg/kg-day 3.00E-04 mg/kg-day 1.40E-03

Iron 2.17E+04 mg/kg 2.97E-05 mg/kg-day -- mg/kg-day -- 1.04E-03 mg/kg-day 7.00E-01 mg/kg-day 1.48E-03

Vanadium 3.16E+01 mg/kg 4.32E-08 mg/kg-day -- mg/kg-day -- 1.51E-06 mg/kg-day 1.30E-04 mg/kg-day 1.16E-02

Dieldrin 1.38E+02 ug/kg 1.89E-09 mg/kg-day 1.60E+01 mg/kg-day 3.02E-08 6.61E-08 mg/kg-day 5.00E-05 mg/kg-day 1.32E-03

Benz(a)anthracene 5.60E+03 ug/kg 9.96E-08 mg/kg-day 7.30E-01 mg/kg-day 2.18E-07 3.48E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 7.49E-08 mg/kg-day 7.30E+00 mg/kg-day 1.64E-06 2.62E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 8.25E-08 mg/kg-day 7.30E-01 mg/kg-day 1.81E-07 2.89E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 5.37E-08 mg/kg-day 7.30E-02 mg/kg-day 1.18E-08 1.88E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 8.34E-08 mg/kg-day 7.30E-03 mg/kg-day 1.83E-09 2.92E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 4.80E-09 mg/kg-day 7.30E+00 mg/kg-day 1.05E-07 1.68E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 3.38E-08 mg/kg-day 7.30E-01 mg/kg-day 7.40E-08 1.18E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 9.90E-09 mg/kg-day -- mg/kg-day -- 3.47E-07 mg/kg-day 2.00E-02 mg/kg-day 1.73E-05

Phenanthrene 1.79E+04 ug/kg 3.18E-07 mg/kg-day -- mg/kg-day -- 1.11E-05 mg/kg-day 3.00E-02 mg/kg-day 3.71E-04

Exp. Route Total 4.02E-06 3.41E-02

Exposure Point Total 2.37E-05 5.14E-01

Exposure Medium Total 2.37E-05 5.14E-01

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 5.39E-07 mg/m3 3.40E-02 1/(mg/m3) 1.83E-08 1.89E-05 mg/m3 3.00E-03 mg/m3 6.29E-03

Exp. Route Total 1.83E-08 6.29E-03

Exposure Point Total 1.83E-08 6.29E-03

Exposure Medium Total 1.83E-08 6.29E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 3.03E-11 mg/m3 1.20E+01 1/(mg/m3) 1.09E-09 1.06E-09 mg/m3 1.00E-04 mg/m3 1.06E-05

Exp. Route Total 1.09E-09 1.06E-05

Exposure Point Total 1.09E-09 1.06E-05

Exposure Medium Total 1.09E-09 1.06E-05

Medium Total 2.38E-05 5.20E-01

Total of Receptor Risks Across All Media 2.38E-05 Total of Receptor Hazards Across All Media 5.20E-01



TABLE 7.08.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.77E-13 mg/kg-day 1.30E+05 mg/kg-day 7.50E-08 5.77E-12 mg/kg-day 1.00E-09 mg/kg-day 5.77E-03

Aluminum 1.64E+04 mg/kg 7.51E-04 mg/kg-day -- mg/kg-day -- 7.51E-03 mg/kg-day 1.00E+00 mg/kg-day 7.51E-03

Antimony 1.33E+00 mg/kg 6.09E-08 mg/kg-day -- mg/kg-day -- 6.09E-07 mg/kg-day 4.00E-04 mg/kg-day 1.52E-03

Arsenic 5.35E+00 mg/kg 2.45E-07 mg/kg-day 1.50E+00 mg/kg-day 3.67E-07 2.45E-06 mg/kg-day 3.00E-04 mg/kg-day 8.17E-03

Cadmium 2.81E+00 mg/kg 1.29E-07 mg/kg-day -- mg/kg-day -- 1.29E-06 mg/kg-day 1.00E-03 mg/kg-day 1.29E-03

Chromium 2.14E+01 mg/kg 9.80E-07 mg/kg-day 5.00E-01 mg/kg-day 4.90E-07 9.80E-06 mg/kg-day 3.00E-03 mg/kg-day 3.27E-03

Cobalt 8.76E+00 mg/kg 4.01E-07 mg/kg-day -- mg/kg-day -- 4.01E-06 mg/kg-day 3.00E-04 mg/kg-day 1.34E-02

Iron 2.17E+04 mg/kg 9.94E-04 mg/kg-day -- mg/kg-day -- 9.94E-03 mg/kg-day 7.00E-01 mg/kg-day 1.42E-02

Manganese 6.78E+02 mg/kg 3.10E-05 mg/kg-day -- mg/kg-day -- 3.10E-04 mg/kg-day 2.40E-02 mg/kg-day 1.29E-02

Vanadium 3.16E+01 mg/kg 1.45E-06 mg/kg-day -- mg/kg-day -- 1.45E-05 mg/kg-day 5.00E-03 mg/kg-day 2.89E-03

Dieldrin 1.38E+02 ug/kg 6.32E-09 mg/kg-day 1.60E+01 mg/kg-day 1.01E-07 6.32E-08 mg/kg-day 5.00E-05 mg/kg-day 1.26E-03

Benz(a)anthracene 5.60E+03 ug/kg 2.56E-07 mg/kg-day 7.30E-01 mg/kg-day 1.87E-07 2.56E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.93E-07 mg/kg-day 7.30E+00 mg/kg-day 1.41E-06 1.93E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.12E-07 mg/kg-day 7.30E-01 mg/kg-day 1.55E-07 2.12E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.38E-07 mg/kg-day 7.30E-02 mg/kg-day 1.01E-08 1.38E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 2.15E-07 mg/kg-day 7.30E-03 mg/kg-day 1.57E-09 2.15E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.24E-08 mg/kg-day 7.30E+00 mg/kg-day 9.03E-08 1.24E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 8.70E-08 mg/kg-day 7.30E-01 mg/kg-day 6.35E-08 8.70E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 2.55E-08 mg/kg-day -- mg/kg-day -- 2.55E-07 mg/kg-day 2.00E-02 mg/kg-day 1.28E-05

Phenanthrene 1.79E+04 ug/kg 8.20E-07 mg/kg-day -- mg/kg-day -- 8.20E-06 mg/kg-day 3.00E-02 mg/kg-day 2.73E-04

Exp. Route Total 2.95E-06 7.25E-02

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.97E-14 mg/kg-day 1.30E+05 mg/kg-day 2.57E-09 1.97E-13 mg/kg-day 1.00E-09 mg/kg-day 1.97E-04

Aluminum 1.64E+04 mg/kg 8.56E-06 mg/kg-day -- mg/kg-day -- 8.56E-05 mg/kg-day 1.00E+00 mg/kg-day 8.56E-05

Antimony 1.33E+00 mg/kg 6.94E-10 mg/kg-day -- mg/kg-day -- 6.94E-09 mg/kg-day 6.00E-05 mg/kg-day 1.16E-04

Arsenic 5.35E+00 mg/kg 8.38E-09 mg/kg-day 1.50E+00 mg/kg-day 1.26E-08 8.38E-08 mg/kg-day 3.00E-04 mg/kg-day 2.79E-04

Cadmium 2.81E+00 mg/kg 1.47E-10 mg/kg-day -- mg/kg-day -- 1.47E-09 mg/kg-day 2.50E-05 mg/kg-day 5.87E-05

Chromium 2.14E+01 mg/kg 1.12E-08 mg/kg-day 2.00E+01 mg/kg-day 2.23E-07 1.12E-07 mg/kg-day 7.50E-05 mg/kg-day 1.49E-03

Cobalt 8.76E+00 mg/kg 4.57E-09 mg/kg-day -- mg/kg-day -- 4.57E-08 mg/kg-day 3.00E-04 mg/kg-day 1.52E-04

Iron 2.17E+04 mg/kg 1.13E-05 mg/kg-day -- mg/kg-day -- 1.13E-04 mg/kg-day 7.00E-01 mg/kg-day 1.62E-04

Manganese 6.78E+02 mg/kg 3.54E-07 mg/kg-day -- mg/kg-day -- 3.54E-06 mg/kg-day 9.60E-04 mg/kg-day 3.69E-03

Vanadium 3.16E+01 mg/kg 1.65E-08 mg/kg-day -- mg/kg-day -- 1.65E-07 mg/kg-day 1.30E-04 mg/kg-day 1.27E-03

Dieldrin 1.38E+02 ug/kg 7.20E-10 mg/kg-day 1.60E+01 mg/kg-day 1.15E-08 7.20E-09 mg/kg-day 5.00E-05 mg/kg-day 1.44E-04

Benz(a)anthracene 5.60E+03 ug/kg 3.80E-08 mg/kg-day 7.30E-01 mg/kg-day 2.77E-08 3.80E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 2.86E-08 mg/kg-day 7.30E+00 mg/kg-day 2.09E-07 2.86E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 3.15E-08 mg/kg-day 7.30E-01 mg/kg-day 2.30E-08 3.15E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 2.05E-08 mg/kg-day 7.30E-02 mg/kg-day 1.50E-09 2.05E-07 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 3.18E-08 mg/kg-day 7.30E-03 mg/kg-day 2.32E-10 3.18E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.83E-09 mg/kg-day 7.30E+00 mg/kg-day 1.34E-08 1.83E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.29E-08 mg/kg-day 7.30E-01 mg/kg-day 9.41E-09 1.29E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 3.78E-09 mg/kg-day -- mg/kg-day -- 3.78E-08 mg/kg-day 2.00E-02 mg/kg-day 1.89E-06

Phenanthrene 1.79E+04 ug/kg 1.21E-07 mg/kg-day -- mg/kg-day -- 1.21E-06 mg/kg-day 3.00E-02 mg/kg-day 4.05E-05

Exp. Route Total 5.34E-07 7.68E-03

Exposure Point Total 3.48E-06 8.02E-02

Exposure Medium Total 3.48E-06 8.02E-02

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.89E-06 mg/m3 3.40E-02 1/(mg/m3) 6.42E-08 1.89E-05 mg/m3 3.00E-03 mg/m3 6.29E-03

Exp. Route Total 6.42E-08 6.29E-03

Exposure Point Total 6.42E-08 6.29E-03

Exposure Medium Total 6.42E-08 6.29E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.06E-10 mg/m3 1.20E+01 1/(mg/m3) 1.27E-09 1.06E-09 mg/m3 1.00E-04 mg/m3 1.06E-05

Exp. Route Total 1.27E-09 1.06E-05

Exposure Point Total 1.27E-09 1.06E-05

Exposure Medium Total 1.27E-09 1.06E-05

Medium Total 3.55E-06 8.65E-02

Total of Receptor Risks Across All Media 3.55E-06 Total of Receptor Hazards Across All Media 8.65E-02



TABLE 7.08a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 5.77E-13 mg/kg-day 1.30E+05 mg/kg-day 7.50E-08 5.77E-12 mg/kg-day 1.00E-09 mg/kg-day 5.77E-03

Aluminum 1.64E+04 mg/kg 7.51E-04 mg/kg-day -- mg/kg-day -- 7.51E-03 mg/kg-day 1.00E+00 mg/kg-day 7.51E-03

Antimony 1.33E+00 mg/kg 6.09E-08 mg/kg-day -- mg/kg-day -- 6.09E-07 mg/kg-day 4.00E-04 mg/kg-day 1.52E-03

Cadmium 2.81E+00 mg/kg 1.29E-07 mg/kg-day -- mg/kg-day -- 1.29E-06 mg/kg-day 1.00E-03 mg/kg-day 1.29E-03

Chromium 2.14E+01 mg/kg 9.80E-07 mg/kg-day 5.00E-01 mg/kg-day 4.90E-07 9.80E-06 mg/kg-day 3.00E-03 mg/kg-day 3.27E-03

Cobalt 8.76E+00 mg/kg 4.01E-07 mg/kg-day -- mg/kg-day -- 4.01E-06 mg/kg-day 3.00E-04 mg/kg-day 1.34E-02

Iron 2.17E+04 mg/kg 9.94E-04 mg/kg-day -- mg/kg-day -- 9.94E-03 mg/kg-day 7.00E-01 mg/kg-day 1.42E-02

Vanadium 3.16E+01 mg/kg 1.45E-06 mg/kg-day -- mg/kg-day -- 1.45E-05 mg/kg-day 5.00E-03 mg/kg-day 2.89E-03

Dieldrin 1.38E+02 ug/kg 6.32E-09 mg/kg-day 1.60E+01 mg/kg-day 1.01E-07 6.32E-08 mg/kg-day 5.00E-05 mg/kg-day 1.26E-03

Benz(a)anthracene 5.60E+03 ug/kg 2.56E-07 mg/kg-day 7.30E-01 mg/kg-day 1.87E-07 2.56E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.93E-07 mg/kg-day 7.30E+00 mg/kg-day 1.41E-06 1.93E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.12E-07 mg/kg-day 7.30E-01 mg/kg-day 1.55E-07 2.12E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.38E-07 mg/kg-day 7.30E-02 mg/kg-day 1.01E-08 1.38E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 2.15E-07 mg/kg-day 7.30E-03 mg/kg-day 1.57E-09 2.15E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.24E-08 mg/kg-day 7.30E+00 mg/kg-day 9.03E-08 1.24E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 8.70E-08 mg/kg-day 7.30E-01 mg/kg-day 6.35E-08 8.70E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 2.55E-08 mg/kg-day -- mg/kg-day -- 2.55E-07 mg/kg-day 2.00E-02 mg/kg-day 1.28E-05

Phenanthrene 1.79E+04 ug/kg 8.20E-07 mg/kg-day -- mg/kg-day -- 8.20E-06 mg/kg-day 3.00E-02 mg/kg-day 2.73E-04

Exp. Route Total 2.58E-06 5.14E-02

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.97E-14 mg/kg-day 1.30E+05 mg/kg-day 2.57E-09 1.97E-13 mg/kg-day 1.00E-09 mg/kg-day 1.97E-04

Aluminum 1.64E+04 mg/kg 8.56E-06 mg/kg-day -- mg/kg-day -- 8.56E-05 mg/kg-day 1.00E+00 mg/kg-day 8.56E-05

Antimony 1.33E+00 mg/kg 6.94E-10 mg/kg-day -- mg/kg-day -- 6.94E-09 mg/kg-day 6.00E-05 mg/kg-day 1.16E-04

Cadmium 2.81E+00 mg/kg 1.47E-10 mg/kg-day -- mg/kg-day -- 1.47E-09 mg/kg-day 2.50E-05 mg/kg-day 5.87E-05

Chromium 2.14E+01 mg/kg 1.12E-08 mg/kg-day 2.00E+01 mg/kg-day 2.23E-07 1.12E-07 mg/kg-day 7.50E-05 mg/kg-day 1.49E-03

Cobalt 8.76E+00 mg/kg 4.57E-09 mg/kg-day -- mg/kg-day -- 4.57E-08 mg/kg-day 3.00E-04 mg/kg-day 1.52E-04

Iron 2.17E+04 mg/kg 1.13E-05 mg/kg-day -- mg/kg-day -- 1.13E-04 mg/kg-day 7.00E-01 mg/kg-day 1.62E-04

Vanadium 3.16E+01 mg/kg 1.65E-08 mg/kg-day -- mg/kg-day -- 1.65E-07 mg/kg-day 1.30E-04 mg/kg-day 1.27E-03

Dieldrin 1.38E+02 ug/kg 7.20E-10 mg/kg-day 1.60E+01 mg/kg-day 1.15E-08 7.20E-09 mg/kg-day 5.00E-05 mg/kg-day 1.44E-04

Benz(a)anthracene 5.60E+03 ug/kg 3.80E-08 mg/kg-day 7.30E-01 mg/kg-day 2.77E-08 3.80E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 2.86E-08 mg/kg-day 7.30E+00 mg/kg-day 2.09E-07 2.86E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 3.15E-08 mg/kg-day 7.30E-01 mg/kg-day 2.30E-08 3.15E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 2.05E-08 mg/kg-day 7.30E-02 mg/kg-day 1.50E-09 2.05E-07 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 3.18E-08 mg/kg-day 7.30E-03 mg/kg-day 2.32E-10 3.18E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.83E-09 mg/kg-day 7.30E+00 mg/kg-day 1.34E-08 1.83E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.29E-08 mg/kg-day 7.30E-01 mg/kg-day 9.41E-09 1.29E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 3.78E-09 mg/kg-day -- mg/kg-day -- 3.78E-08 mg/kg-day 2.00E-02 mg/kg-day 1.89E-06

Phenanthrene 1.79E+04 ug/kg 1.21E-07 mg/kg-day -- mg/kg-day -- 1.21E-06 mg/kg-day 3.00E-02 mg/kg-day 4.05E-05

Exp. Route Total 5.21E-07 3.72E-03

Exposure Point Total 3.10E-06 5.51E-02

Exposure Medium Total 3.10E-06 5.51E-02

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.89E-06 mg/m3 3.40E-02 1/(mg/m3) 6.42E-08 1.89E-05 mg/m3 3.00E-03 mg/m3 6.29E-03

Exp. Route Total 6.42E-08 6.29E-03

Exposure Point Total 6.42E-08 6.29E-03

Exposure Medium Total 6.42E-08 6.29E-03

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.06E-10 mg/m3 1.20E+01 1/(mg/m3) 1.27E-09 1.06E-09 mg/m3 1.00E-04 mg/m3 1.06E-05

Exp. Route Total 1.27E-09 1.06E-05

Exposure Point Total 1.27E-09 1.06E-05

Exposure Medium Total 1.27E-09 1.06E-05

Medium Total 3.17E-06 6.14E-02

Total of Receptor Risks Across All Media 3.17E-06 Total of Receptor Hazards Across All Media 6.14E-02



TABLE 7.09.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 2.12E-12 mg/kg-day 1.30E+05 mg/kg-day 2.75E-07 N/A

Aluminum 1.64E+04 mg/kg 7.51E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 6.09E-08 mg/kg-day -- mg/kg-day -- N/A

Arsenic 5.35E+00 mg/kg 8.98E-07 mg/kg-day 1.50E+00 mg/kg-day 1.35E-06 N/A

Cadmium 2.81E+00 mg/kg 1.29E-07 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 3.59E-06 mg/kg-day 5.00E-01 mg/kg-day 4.41E-06 N/A

Cobalt 8.76E+00 mg/kg 4.01E-07 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 9.94E-04 mg/kg-day -- mg/kg-day -- N/A

Manganese 6.78E+02 mg/kg 3.10E-05 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 1.45E-06 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 2.32E-08 mg/kg-day 1.60E+01 mg/kg-day 3.71E-07 N/A

Benz(a)anthracene 5.60E+03 ug/kg 9.40E-07 mg/kg-day 7.30E-01 mg/kg-day 1.68E-06 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 7.07E-07 mg/kg-day 7.30E+00 mg/kg-day 1.27E-05 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 7.79E-07 mg/kg-day 7.30E-01 mg/kg-day 1.40E-06 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 5.07E-07 mg/kg-day 7.30E-02 mg/kg-day 9.09E-08 N/A

Chrysene 4.69E+03 ug/kg 7.87E-07 mg/kg-day 7.30E-03 mg/kg-day 1.41E-08 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 4.53E-08 mg/kg-day 7.30E+00 mg/kg-day 8.12E-07 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 3.19E-07 mg/kg-day 7.30E-01 mg/kg-day 5.72E-07 N/A

Naphthalene 5.57E+02 ug/kg 2.55E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 8.20E-07 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 2.36E-05 --

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 7.14E-14 mg/kg-day 1.30E+05 mg/kg-day 9.29E-09 N/A

Aluminum 1.64E+04 mg/kg 8.56E-06 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 6.94E-10 mg/kg-day -- mg/kg-day -- N/A

Arsenic 5.35E+00 mg/kg 3.03E-08 mg/kg-day 1.50E+00 mg/kg-day 4.55E-08 N/A

Cadmium 2.81E+00 mg/kg 1.47E-10 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 4.04E-08 mg/kg-day 2.00E+01 mg/kg-day 1.98E-06 N/A

Cobalt 8.76E+00 mg/kg 4.57E-09 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 1.13E-05 mg/kg-day -- mg/kg-day -- N/A

Manganese 6.78E+02 mg/kg 3.54E-07 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 1.65E-08 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 2.61E-09 mg/kg-day 1.60E+01 mg/kg-day 4.17E-08 N/A

Benz(a)anthracene 5.60E+03 ug/kg 1.38E-07 mg/kg-day 7.30E-01 mg/kg-day 2.46E-07 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 1.03E-07 mg/kg-day 7.30E+00 mg/kg-day 1.85E-06 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.14E-07 mg/kg-day 7.30E-01 mg/kg-day 2.04E-07 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 7.42E-08 mg/kg-day 7.30E-02 mg/kg-day 1.33E-08 N/A

Chrysene 4.69E+03 ug/kg 1.15E-07 mg/kg-day 7.30E-03 mg/kg-day 2.06E-09 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 6.63E-09 mg/kg-day 7.30E+00 mg/kg-day 1.19E-07 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 4.67E-08 mg/kg-day 7.30E-01 mg/kg-day 8.34E-08 N/A

Naphthalene 5.57E+02 ug/kg 3.78E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 1.21E-07 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 4.59E-06 --

Exposure Point Total 2.82E-05 --

Exposure Medium Total 2.82E-05 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 2.43E-06 mg/m3 3.40E-02 1/(mg/m3) 8.25E-08 N/A

Exp. Route Total 8.25E-08 --

Exposure Point Total 8.25E-08 --

Exposure Medium Total 8.25E-08 --

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.36E-10 mg/m3 1.20E+01 1/(mg/m3) 2.36E-09 N/A

Exp. Route Total 2.36E-09 --

Exposure Point Total 2.36E-09 --

Exposure Medium Total 2.36E-09 --

Medium Total 2.83E-05 --

Total of Receptor Risks Across All Media 2.83E-05 Total of Receptor Hazards Across All Media --



TABLE 7.09a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 2.12E-12 mg/kg-day 1.30E+05 mg/kg-day 2.75E-07 N/A

Aluminum 1.64E+04 mg/kg 7.51E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 6.09E-08 mg/kg-day -- mg/kg-day -- N/A

Cadmium 2.81E+00 mg/kg 1.29E-07 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 3.59E-06 mg/kg-day 5.00E-01 mg/kg-day 4.41E-06 N/A

Cobalt 8.76E+00 mg/kg 4.01E-07 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 9.94E-04 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 1.45E-06 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 2.32E-08 mg/kg-day 1.60E+01 mg/kg-day 3.71E-07 N/A

Benz(a)anthracene 5.60E+03 ug/kg 9.40E-07 mg/kg-day 7.30E-01 mg/kg-day 1.68E-06 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 7.07E-07 mg/kg-day 7.30E+00 mg/kg-day 1.27E-05 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 7.79E-07 mg/kg-day 7.30E-01 mg/kg-day 1.40E-06 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 5.07E-07 mg/kg-day 7.30E-02 mg/kg-day 9.09E-08 N/A

Chrysene 4.69E+03 ug/kg 7.87E-07 mg/kg-day 7.30E-03 mg/kg-day 1.41E-08 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 4.53E-08 mg/kg-day 7.30E+00 mg/kg-day 8.12E-07 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 3.19E-07 mg/kg-day 7.30E-01 mg/kg-day 5.72E-07 N/A

Naphthalene 5.57E+02 ug/kg 2.55E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 8.20E-07 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 2.23E-05 --

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 7.14E-14 mg/kg-day 1.30E+05 mg/kg-day 9.29E-09 N/A

Aluminum 1.64E+04 mg/kg 8.56E-06 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 6.94E-10 mg/kg-day -- mg/kg-day -- N/A

Cadmium 2.81E+00 mg/kg 1.47E-10 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 4.04E-08 mg/kg-day 2.00E+01 mg/kg-day 1.98E-06 N/A

Cobalt 8.76E+00 mg/kg 4.57E-09 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 1.13E-05 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 1.65E-08 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 2.61E-09 mg/kg-day 1.60E+01 mg/kg-day 4.17E-08 N/A

Benz(a)anthracene 5.60E+03 ug/kg 1.38E-07 mg/kg-day 7.30E-01 mg/kg-day 2.46E-07 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 1.03E-07 mg/kg-day 7.30E+00 mg/kg-day 1.85E-06 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.14E-07 mg/kg-day 7.30E-01 mg/kg-day 2.04E-07 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 7.42E-08 mg/kg-day 7.30E-02 mg/kg-day 1.33E-08 N/A

Chrysene 4.69E+03 ug/kg 1.15E-07 mg/kg-day 7.30E-03 mg/kg-day 2.06E-09 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 6.63E-09 mg/kg-day 7.30E+00 mg/kg-day 1.19E-07 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 4.67E-08 mg/kg-day 7.30E-01 mg/kg-day 8.34E-08 N/A

Naphthalene 5.57E+02 ug/kg 3.78E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 1.21E-07 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 4.55E-06 --

Exposure Point Total 2.68E-05 --

Exposure Medium Total 2.68E-05 --

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 2.43E-06 mg/m3 3.40E-02 1/(mg/m3) 8.25E-08 N/A

Exp. Route Total 8.25E-08 --

Exposure Point Total 8.25E-08 --

Exposure Medium Total 8.25E-08 --

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.36E-10 mg/m3 1.20E+01 1/(mg/m3) 2.36E-09 N/A

Exp. Route Total 2.36E-09 --

Exposure Point Total 2.36E-09 --

Exposure Medium Total 2.36E-09 --

Medium Total 2.69E-05 --

Total of Receptor Risks Across All Media 2.69E-05 Total of Receptor Hazards Across All Media --



TABLE 7.10.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 3.42E-13 mg/kg-day 1.30E+05 mg/kg-day 4.44E-08 1.20E-11 mg/kg-day 1.00E-09 mg/kg-day 1.20E-02

Aluminum 1.64E+04 mg/kg 4.45E-04 mg/kg-day -- mg/kg-day -- 1.56E-02 mg/kg-day 1.00E+00 mg/kg-day 1.56E-02

Antimony 1.33E+00 mg/kg 3.61E-08 mg/kg-day -- mg/kg-day -- 1.26E-06 mg/kg-day 4.00E-04 mg/kg-day 3.16E-03

Arsenic 5.35E+00 mg/kg 1.45E-07 mg/kg-day 1.50E+00 mg/kg-day 2.18E-07 5.08E-06 mg/kg-day 3.00E-04 mg/kg-day 1.69E-02

Cadmium 2.81E+00 mg/kg 7.63E-08 mg/kg-day -- mg/kg-day -- 2.67E-06 mg/kg-day 1.00E-03 mg/kg-day 2.67E-03

Chromium 2.14E+01 mg/kg 5.81E-07 mg/kg-day 5.00E-01 mg/kg-day 8.71E-07 2.03E-05 mg/kg-day 3.00E-03 mg/kg-day 6.78E-03

Cobalt 8.76E+00 mg/kg 2.38E-07 mg/kg-day -- mg/kg-day -- 8.32E-06 mg/kg-day 3.00E-04 mg/kg-day 2.77E-02

Iron 2.17E+04 mg/kg 5.89E-04 mg/kg-day -- mg/kg-day -- 2.06E-02 mg/kg-day 7.00E-01 mg/kg-day 2.94E-02

Manganese 6.78E+02 mg/kg 1.84E-05 mg/kg-day -- mg/kg-day -- 6.44E-04 mg/kg-day 2.40E-02 mg/kg-day 2.68E-02

Vanadium 3.16E+01 mg/kg 8.58E-07 mg/kg-day -- mg/kg-day -- 3.00E-05 mg/kg-day 5.00E-03 mg/kg-day 6.00E-03

Dieldrin 1.38E+02 ug/kg 3.74E-09 mg/kg-day 1.60E+01 mg/kg-day 5.99E-08 1.31E-07 mg/kg-day 5.00E-05 mg/kg-day 2.62E-03

Benz(a)anthracene 5.60E+03 ug/kg 1.52E-07 mg/kg-day 7.30E-01 mg/kg-day 3.33E-07 5.32E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.14E-07 mg/kg-day 7.30E+00 mg/kg-day 2.50E-06 4.00E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.26E-07 mg/kg-day 7.30E-01 mg/kg-day 2.76E-07 4.41E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 8.20E-08 mg/kg-day 7.30E-02 mg/kg-day 1.79E-08 2.87E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.27E-07 mg/kg-day 7.30E-03 mg/kg-day 2.79E-09 4.45E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 7.33E-09 mg/kg-day 7.30E+00 mg/kg-day 1.60E-07 2.56E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 5.16E-08 mg/kg-day 7.30E-01 mg/kg-day 1.13E-07 1.80E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.51E-08 mg/kg-day -- mg/kg-day -- 5.29E-07 mg/kg-day 2.00E-02 mg/kg-day 2.65E-05

Phenanthrene 1.79E+04 ug/kg 4.86E-07 mg/kg-day -- mg/kg-day -- 1.70E-05 mg/kg-day 3.00E-02 mg/kg-day 5.67E-04

Exp. Route Total 4.60E-06 1.50E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.15E-14 mg/kg-day 1.30E+05 mg/kg-day 1.49E-09 4.02E-13 mg/kg-day 1.00E-09 mg/kg-day 4.02E-04

Aluminum 1.64E+04 mg/kg 4.98E-06 mg/kg-day -- mg/kg-day -- 1.74E-04 mg/kg-day 1.00E+00 mg/kg-day 1.74E-04

Antimony 1.33E+00 mg/kg 4.04E-10 mg/kg-day -- mg/kg-day -- 1.41E-08 mg/kg-day 6.00E-05 mg/kg-day 2.36E-04

Arsenic 5.35E+00 mg/kg 4.88E-09 mg/kg-day 1.50E+00 mg/kg-day 7.32E-09 1.71E-07 mg/kg-day 3.00E-04 mg/kg-day 5.69E-04

Cadmium 2.81E+00 mg/kg 8.54E-11 mg/kg-day -- mg/kg-day -- 2.99E-09 mg/kg-day 2.50E-05 mg/kg-day 1.20E-04

Chromium 2.14E+01 mg/kg 6.50E-09 mg/kg-day 2.00E+01 mg/kg-day 3.90E-07 2.28E-07 mg/kg-day 7.50E-05 mg/kg-day 3.04E-03

Cobalt 8.76E+00 mg/kg 2.66E-09 mg/kg-day -- mg/kg-day -- 9.32E-08 mg/kg-day 3.00E-04 mg/kg-day 3.11E-04

Iron 2.17E+04 mg/kg 6.60E-06 mg/kg-day -- mg/kg-day -- 2.31E-04 mg/kg-day 7.00E-01 mg/kg-day 3.30E-04

Manganese 6.78E+02 mg/kg 2.06E-07 mg/kg-day -- mg/kg-day -- 7.21E-06 mg/kg-day 9.60E-04 mg/kg-day 7.51E-03

Vanadium 3.16E+01 mg/kg 9.60E-09 mg/kg-day -- mg/kg-day -- 3.36E-07 mg/kg-day 1.30E-04 mg/kg-day 2.59E-03

Dieldrin 1.38E+02 ug/kg 4.19E-10 mg/kg-day 1.60E+01 mg/kg-day 6.71E-09 1.47E-08 mg/kg-day 5.00E-05 mg/kg-day 2.94E-04

Benz(a)anthracene 5.60E+03 ug/kg 2.21E-08 mg/kg-day 7.30E-01 mg/kg-day 4.85E-08 7.74E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.66E-08 mg/kg-day 7.30E+00 mg/kg-day 3.64E-07 5.82E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.83E-08 mg/kg-day 7.30E-01 mg/kg-day 4.01E-08 6.42E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.19E-08 mg/kg-day 7.30E-02 mg/kg-day 2.61E-09 4.18E-07 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.85E-08 mg/kg-day 7.30E-03 mg/kg-day 4.06E-10 6.49E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.07E-09 mg/kg-day 7.30E+00 mg/kg-day 2.34E-08 3.73E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 7.51E-09 mg/kg-day 7.30E-01 mg/kg-day 1.64E-08 2.63E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 2.20E-09 mg/kg-day -- mg/kg-day -- 7.70E-08 mg/kg-day 2.00E-02 mg/kg-day 3.85E-06

Phenanthrene 1.79E+04 ug/kg 7.07E-08 mg/kg-day -- mg/kg-day -- 2.48E-06 mg/kg-day 3.00E-02 mg/kg-day 8.25E-05

Exp. Route Total 9.01E-07 1.57E-02

Exposure Point Total 5.50E-06 1.66E-01

Exposure Medium Total 5.50E-06 1.66E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 3.99E-08 mg/m3 3.40E-02 1/(mg/m3) 1.36E-09 1.40E-06 mg/m3 3.00E-03 mg/m3 4.66E-04

Exp. Route Total 1.36E-09 4.66E-04

Exposure Point Total 1.36E-09 4.66E-04

Exposure Medium Total 1.36E-09 4.66E-04

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 2.24E-12 mg/m3 1.20E+01 1/(mg/m3) 8.08E-11 7.85E-11 mg/m3 1.00E-04 mg/m3 7.85E-07

Exp. Route Total 8.08E-11 7.85E-07

Exposure Point Total 8.08E-11 7.85E-07

Exposure Medium Total 8.08E-11 7.85E-07

Medium Total 5.50E-06 1.66E-01

Total of Receptor Risks Across All Media 5.50E-06 Total of Receptor Hazards Across All Media 1.66E-01



TABLE 7.10a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 3.42E-13 mg/kg-day 1.30E+05 mg/kg-day 4.44E-08 1.20E-11 mg/kg-day 1.00E-09 mg/kg-day 1.20E-02

Aluminum 1.64E+04 mg/kg 4.45E-04 mg/kg-day -- mg/kg-day -- 1.56E-02 mg/kg-day 1.00E+00 mg/kg-day 1.56E-02

Antimony 1.33E+00 mg/kg 3.61E-08 mg/kg-day -- mg/kg-day -- 1.26E-06 mg/kg-day 4.00E-04 mg/kg-day 3.16E-03

Cadmium 2.81E+00 mg/kg 7.63E-08 mg/kg-day -- mg/kg-day -- 2.67E-06 mg/kg-day 1.00E-03 mg/kg-day 2.67E-03

Chromium 2.14E+01 mg/kg 5.81E-07 mg/kg-day 5.00E-01 mg/kg-day 8.71E-07 2.03E-05 mg/kg-day 3.00E-03 mg/kg-day 6.78E-03

Cobalt 8.76E+00 mg/kg 2.38E-07 mg/kg-day -- mg/kg-day -- 8.32E-06 mg/kg-day 3.00E-04 mg/kg-day 2.77E-02

Iron 2.17E+04 mg/kg 5.89E-04 mg/kg-day -- mg/kg-day -- 2.06E-02 mg/kg-day 7.00E-01 mg/kg-day 2.94E-02

Vanadium 3.16E+01 mg/kg 8.58E-07 mg/kg-day -- mg/kg-day -- 3.00E-05 mg/kg-day 5.00E-03 mg/kg-day 6.00E-03

Dieldrin 1.38E+02 ug/kg 3.74E-09 mg/kg-day 1.60E+01 mg/kg-day 5.99E-08 1.31E-07 mg/kg-day 5.00E-05 mg/kg-day 2.62E-03

Benz(a)anthracene 5.60E+03 ug/kg 1.52E-07 mg/kg-day 7.30E-01 mg/kg-day 3.33E-07 5.32E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.14E-07 mg/kg-day 7.30E+00 mg/kg-day 2.50E-06 4.00E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.26E-07 mg/kg-day 7.30E-01 mg/kg-day 2.76E-07 4.41E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 8.20E-08 mg/kg-day 7.30E-02 mg/kg-day 1.79E-08 2.87E-06 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.27E-07 mg/kg-day 7.30E-03 mg/kg-day 2.79E-09 4.45E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 7.33E-09 mg/kg-day 7.30E+00 mg/kg-day 1.60E-07 2.56E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 5.16E-08 mg/kg-day 7.30E-01 mg/kg-day 1.13E-07 1.80E-06 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 1.51E-08 mg/kg-day -- mg/kg-day -- 5.29E-07 mg/kg-day 2.00E-02 mg/kg-day 2.65E-05

Phenanthrene 1.79E+04 ug/kg 4.86E-07 mg/kg-day -- mg/kg-day -- 1.70E-05 mg/kg-day 3.00E-02 mg/kg-day 5.67E-04

Exp. Route Total 4.38E-06 1.07E-01

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.15E-14 mg/kg-day 1.30E+05 mg/kg-day 1.49E-09 4.02E-13 mg/kg-day 1.00E-09 mg/kg-day 4.02E-04

Aluminum 1.64E+04 mg/kg 4.98E-06 mg/kg-day -- mg/kg-day -- 1.74E-04 mg/kg-day 1.00E+00 mg/kg-day 1.74E-04

Antimony 1.33E+00 mg/kg 4.04E-10 mg/kg-day -- mg/kg-day -- 1.41E-08 mg/kg-day 6.00E-05 mg/kg-day 2.36E-04

Cadmium 2.81E+00 mg/kg 8.54E-11 mg/kg-day -- mg/kg-day -- 2.99E-09 mg/kg-day 2.50E-05 mg/kg-day 1.20E-04

Chromium 2.14E+01 mg/kg 6.50E-09 mg/kg-day 2.00E+01 mg/kg-day 3.90E-07 2.28E-07 mg/kg-day 7.50E-05 mg/kg-day 3.04E-03

Cobalt 8.76E+00 mg/kg 2.66E-09 mg/kg-day -- mg/kg-day -- 9.32E-08 mg/kg-day 3.00E-04 mg/kg-day 3.11E-04

Iron 2.17E+04 mg/kg 6.60E-06 mg/kg-day -- mg/kg-day -- 2.31E-04 mg/kg-day 7.00E-01 mg/kg-day 3.30E-04

Vanadium 3.16E+01 mg/kg 9.60E-09 mg/kg-day -- mg/kg-day -- 3.36E-07 mg/kg-day 1.30E-04 mg/kg-day 2.59E-03

Dieldrin 1.38E+02 ug/kg 4.19E-10 mg/kg-day 1.60E+01 mg/kg-day 6.71E-09 1.47E-08 mg/kg-day 5.00E-05 mg/kg-day 2.94E-04

Benz(a)anthracene 5.60E+03 ug/kg 2.21E-08 mg/kg-day 7.30E-01 mg/kg-day 4.85E-08 7.74E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 1.66E-08 mg/kg-day 7.30E+00 mg/kg-day 3.64E-07 5.82E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.83E-08 mg/kg-day 7.30E-01 mg/kg-day 4.01E-08 6.42E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.19E-08 mg/kg-day 7.30E-02 mg/kg-day 2.61E-09 4.18E-07 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 1.85E-08 mg/kg-day 7.30E-03 mg/kg-day 4.06E-10 6.49E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.07E-09 mg/kg-day 7.30E+00 mg/kg-day 2.34E-08 3.73E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 7.51E-09 mg/kg-day 7.30E-01 mg/kg-day 1.64E-08 2.63E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 2.20E-09 mg/kg-day -- mg/kg-day -- 7.70E-08 mg/kg-day 2.00E-02 mg/kg-day 3.85E-06

Phenanthrene 1.79E+04 ug/kg 7.07E-08 mg/kg-day -- mg/kg-day -- 2.48E-06 mg/kg-day 3.00E-02 mg/kg-day 8.25E-05

Exp. Route Total 8.94E-07 7.57E-03

Exposure Point Total 5.27E-06 1.14E-01

Exposure Medium Total 5.27E-06 1.14E-01

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 3.99E-08 mg/m3 3.40E-02 1/(mg/m3) 1.36E-09 1.40E-06 mg/m3 3.00E-03 mg/m3 4.66E-04

Exp. Route Total 1.36E-09 4.66E-04

Exposure Point Total 1.36E-09 4.66E-04

Exposure Medium Total 1.36E-09 4.66E-04

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 2.24E-12 mg/m3 1.20E+01 1/(mg/m3) 8.08E-11 7.85E-11 mg/m3 1.00E-04 mg/m3 7.85E-07

Exp. Route Total 8.08E-11 7.85E-07

Exposure Point Total 8.08E-11 7.85E-07

Exposure Medium Total 8.08E-11 7.85E-07

Medium Total 5.28E-06 1.15E-01

Total of Receptor Risks Across All Media 5.28E-06 Total of Receptor Hazards Across All Media 1.15E-01



TABLE 7.11.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.28E-13 mg/kg-day 1.30E+05 mg/kg-day 1.67E-08 1.28E-12 mg/kg-day 1.00E-09 mg/kg-day 1.28E-03

Aluminum 1.64E+04 mg/kg 1.67E-04 mg/kg-day -- mg/kg-day -- 1.67E-03 mg/kg-day 1.00E+00 mg/kg-day 1.67E-03

Antimony 1.33E+00 mg/kg 1.35E-08 mg/kg-day -- mg/kg-day -- 1.35E-07 mg/kg-day 4.00E-04 mg/kg-day 3.38E-04

Arsenic 5.35E+00 mg/kg 5.44E-08 mg/kg-day 1.50E+00 mg/kg-day 8.17E-08 5.44E-07 mg/kg-day 3.00E-04 mg/kg-day 1.81E-03

Cadmium 2.81E+00 mg/kg 2.86E-08 mg/kg-day -- mg/kg-day -- 2.86E-07 mg/kg-day 1.00E-03 mg/kg-day 2.86E-04

Chromium 2.14E+01 mg/kg 2.18E-07 mg/kg-day 5.00E-01 mg/kg-day 1.09E-07 2.18E-06 mg/kg-day 3.00E-03 mg/kg-day 7.26E-04

Cobalt 8.76E+00 mg/kg 8.91E-08 mg/kg-day -- mg/kg-day -- 8.91E-07 mg/kg-day 3.00E-04 mg/kg-day 2.97E-03

Iron 2.17E+04 mg/kg 2.21E-04 mg/kg-day -- mg/kg-day -- 2.21E-03 mg/kg-day 7.00E-01 mg/kg-day 3.15E-03

Manganese 6.78E+02 mg/kg 6.90E-06 mg/kg-day -- mg/kg-day -- 6.90E-05 mg/kg-day 2.40E-02 mg/kg-day 2.87E-03

Vanadium 3.16E+01 mg/kg 3.22E-07 mg/kg-day -- mg/kg-day -- 3.22E-06 mg/kg-day 5.00E-03 mg/kg-day 6.43E-04

Dieldrin 1.38E+02 ug/kg 1.40E-09 mg/kg-day 1.60E+01 mg/kg-day 2.25E-08 1.40E-08 mg/kg-day 5.00E-05 mg/kg-day 2.81E-04

Benz(a)anthracene 5.60E+03 ug/kg 5.70E-08 mg/kg-day 7.30E-01 mg/kg-day 4.16E-08 5.70E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 4.28E-08 mg/kg-day 7.30E+00 mg/kg-day 3.13E-07 4.28E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 4.72E-08 mg/kg-day 7.30E-01 mg/kg-day 3.45E-08 4.72E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 3.07E-08 mg/kg-day 7.30E-02 mg/kg-day 2.24E-09 3.07E-07 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 4.77E-08 mg/kg-day 7.30E-03 mg/kg-day 3.48E-10 4.77E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 2.75E-09 mg/kg-day 7.30E+00 mg/kg-day 2.01E-08 2.75E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.93E-08 mg/kg-day 7.30E-01 mg/kg-day 1.41E-08 1.93E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 5.67E-09 mg/kg-day -- mg/kg-day -- 5.67E-08 mg/kg-day 2.00E-02 mg/kg-day 2.83E-06

Phenanthrene 1.79E+04 ug/kg 1.82E-07 mg/kg-day -- mg/kg-day -- 1.82E-06 mg/kg-day 3.00E-02 mg/kg-day 6.07E-05

Exp. Route Total 6.55E-07 1.61E-02

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 4.39E-15 mg/kg-day 1.30E+05 mg/kg-day 5.70E-10 4.39E-14 mg/kg-day 1.00E-09 mg/kg-day 4.39E-05

Aluminum 1.64E+04 mg/kg 1.90E-06 mg/kg-day -- mg/kg-day -- 1.90E-05 mg/kg-day 1.00E+00 mg/kg-day 1.90E-05

Antimony 1.33E+00 mg/kg 1.54E-10 mg/kg-day -- mg/kg-day -- 1.54E-09 mg/kg-day 6.00E-05 mg/kg-day 2.57E-05

Arsenic 5.35E+00 mg/kg 1.86E-09 mg/kg-day 1.50E+00 mg/kg-day 2.79E-09 1.86E-08 mg/kg-day 3.00E-04 mg/kg-day 6.21E-05

Cadmium 2.81E+00 mg/kg 3.26E-11 mg/kg-day -- mg/kg-day -- 3.26E-10 mg/kg-day 2.50E-05 mg/kg-day 1.30E-05

Chromium 2.14E+01 mg/kg 2.48E-09 mg/kg-day 2.00E+01 mg/kg-day 4.97E-08 2.48E-08 mg/kg-day 7.50E-05 mg/kg-day 3.31E-04

Cobalt 8.76E+00 mg/kg 1.02E-09 mg/kg-day -- mg/kg-day -- 1.02E-08 mg/kg-day 3.00E-04 mg/kg-day 3.39E-05

Iron 2.17E+04 mg/kg 2.52E-06 mg/kg-day -- mg/kg-day -- 2.52E-05 mg/kg-day 7.00E-01 mg/kg-day 3.60E-05

Manganese 6.78E+02 mg/kg 7.87E-08 mg/kg-day -- mg/kg-day -- 7.87E-07 mg/kg-day 9.60E-04 mg/kg-day 8.19E-04

Vanadium 3.16E+01 mg/kg 3.67E-09 mg/kg-day -- mg/kg-day -- 3.67E-08 mg/kg-day 1.30E-04 mg/kg-day 2.82E-04

Dieldrin 1.38E+02 ug/kg 1.60E-10 mg/kg-day 1.60E+01 mg/kg-day 2.56E-09 1.60E-09 mg/kg-day 5.00E-05 mg/kg-day 3.20E-05

Benz(a)anthracene 5.60E+03 ug/kg 8.45E-09 mg/kg-day 7.30E-01 mg/kg-day 6.17E-09 8.45E-08 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 6.35E-09 mg/kg-day 7.30E+00 mg/kg-day 4.63E-08 6.35E-08 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 7.00E-09 mg/kg-day 7.30E-01 mg/kg-day 5.11E-09 7.00E-08 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 4.55E-09 mg/kg-day 7.30E-02 mg/kg-day 3.32E-10 4.55E-08 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 7.07E-09 mg/kg-day 7.30E-03 mg/kg-day 5.16E-11 7.07E-08 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 4.07E-10 mg/kg-day 7.30E+00 mg/kg-day 2.97E-09 4.07E-09 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.87E-09 mg/kg-day 7.30E-01 mg/kg-day 2.09E-09 2.87E-08 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 8.40E-10 mg/kg-day -- mg/kg-day -- 8.40E-09 mg/kg-day 2.00E-02 mg/kg-day 4.20E-07

Phenanthrene 1.79E+04 ug/kg 2.70E-08 mg/kg-day -- mg/kg-day -- 2.70E-07 mg/kg-day 3.00E-02 mg/kg-day 9.00E-06

Exp. Route Total 1.19E-07 1.71E-03

Exposure Point Total 7.74E-07 1.78E-02

Exposure Medium Total 7.74E-07 1.78E-02

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.40E-07 mg/m3 3.40E-02 1/(mg/m3) 4.75E-09 1.40E-06 mg/m3 3.00E-03 mg/m3 4.66E-04

Exp. Route Total 4.75E-09 4.66E-04

Exposure Point Total 4.75E-09 4.66E-04

Exposure Medium Total 4.75E-09 4.66E-04

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 7.85E-12 mg/m3 1.20E+01 1/(mg/m3) 9.42E-11 7.85E-11 mg/m3 1.00E-04 mg/m3 7.85E-07

Exp. Route Total 9.42E-11 7.85E-07

Exposure Point Total 9.42E-11 7.85E-07

Exposure Medium Total 9.42E-11 7.85E-07

Medium Total 7.79E-07 1.83E-02

Total of Receptor Risks Across All Media 7.79E-07 Total of Receptor Hazards Across All Media 1.83E-02



TABLE 7.11a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.28E-13 mg/kg-day 1.30E+05 mg/kg-day 1.67E-08 1.28E-12 mg/kg-day 1.00E-09 mg/kg-day 1.28E-03

Aluminum 1.64E+04 mg/kg 1.67E-04 mg/kg-day -- mg/kg-day -- 1.67E-03 mg/kg-day 1.00E+00 mg/kg-day 1.67E-03

Antimony 1.33E+00 mg/kg 1.35E-08 mg/kg-day -- mg/kg-day -- 1.35E-07 mg/kg-day 4.00E-04 mg/kg-day 3.38E-04

Cadmium 2.81E+00 mg/kg 2.86E-08 mg/kg-day -- mg/kg-day -- 2.86E-07 mg/kg-day 1.00E-03 mg/kg-day 2.86E-04

Chromium 2.14E+01 mg/kg 2.18E-07 mg/kg-day 5.00E-01 mg/kg-day 1.09E-07 2.18E-06 mg/kg-day 3.00E-03 mg/kg-day 7.26E-04

Cobalt 8.76E+00 mg/kg 8.91E-08 mg/kg-day -- mg/kg-day -- 8.91E-07 mg/kg-day 3.00E-04 mg/kg-day 2.97E-03

Iron 2.17E+04 mg/kg 2.21E-04 mg/kg-day -- mg/kg-day -- 2.21E-03 mg/kg-day 7.00E-01 mg/kg-day 3.15E-03

Vanadium 3.16E+01 mg/kg 3.22E-07 mg/kg-day -- mg/kg-day -- 3.22E-06 mg/kg-day 5.00E-03 mg/kg-day 6.43E-04

Dieldrin 1.38E+02 ug/kg 1.40E-09 mg/kg-day 1.60E+01 mg/kg-day 2.25E-08 1.40E-08 mg/kg-day 5.00E-05 mg/kg-day 2.81E-04

Benz(a)anthracene 5.60E+03 ug/kg 5.70E-08 mg/kg-day 7.30E-01 mg/kg-day 4.16E-08 5.70E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 4.28E-08 mg/kg-day 7.30E+00 mg/kg-day 3.13E-07 4.28E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 4.72E-08 mg/kg-day 7.30E-01 mg/kg-day 3.45E-08 4.72E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 3.07E-08 mg/kg-day 7.30E-02 mg/kg-day 2.24E-09 3.07E-07 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 4.77E-08 mg/kg-day 7.30E-03 mg/kg-day 3.48E-10 4.77E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 2.75E-09 mg/kg-day 7.30E+00 mg/kg-day 2.01E-08 2.75E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.93E-08 mg/kg-day 7.30E-01 mg/kg-day 1.41E-08 1.93E-07 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 5.67E-09 mg/kg-day -- mg/kg-day -- 5.67E-08 mg/kg-day 2.00E-02 mg/kg-day 2.83E-06

Phenanthrene 1.79E+04 ug/kg 1.82E-07 mg/kg-day -- mg/kg-day -- 1.82E-06 mg/kg-day 3.00E-02 mg/kg-day 6.07E-05

Exp. Route Total 5.74E-07 1.14E-02

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 4.39E-15 mg/kg-day 1.30E+05 mg/kg-day 5.70E-10 4.39E-14 mg/kg-day 1.00E-09 mg/kg-day 4.39E-05

Aluminum 1.64E+04 mg/kg 1.90E-06 mg/kg-day -- mg/kg-day -- 1.90E-05 mg/kg-day 1.00E+00 mg/kg-day 1.90E-05

Antimony 1.33E+00 mg/kg 1.54E-10 mg/kg-day -- mg/kg-day -- 1.54E-09 mg/kg-day 6.00E-05 mg/kg-day 2.57E-05

Cadmium 2.81E+00 mg/kg 3.26E-11 mg/kg-day -- mg/kg-day -- 3.26E-10 mg/kg-day 2.50E-05 mg/kg-day 1.30E-05

Chromium 2.14E+01 mg/kg 2.48E-09 mg/kg-day 2.00E+01 mg/kg-day 4.97E-08 2.48E-08 mg/kg-day 7.50E-05 mg/kg-day 3.31E-04

Cobalt 8.76E+00 mg/kg 1.02E-09 mg/kg-day -- mg/kg-day -- 1.02E-08 mg/kg-day 3.00E-04 mg/kg-day 3.39E-05

Iron 2.17E+04 mg/kg 2.52E-06 mg/kg-day -- mg/kg-day -- 2.52E-05 mg/kg-day 7.00E-01 mg/kg-day 3.60E-05

Vanadium 3.16E+01 mg/kg 3.67E-09 mg/kg-day -- mg/kg-day -- 3.67E-08 mg/kg-day 1.30E-04 mg/kg-day 2.82E-04

Dieldrin 1.38E+02 ug/kg 1.60E-10 mg/kg-day 1.60E+01 mg/kg-day 2.56E-09 1.60E-09 mg/kg-day 5.00E-05 mg/kg-day 3.20E-05

Benz(a)anthracene 5.60E+03 ug/kg 8.45E-09 mg/kg-day 7.30E-01 mg/kg-day 6.17E-09 8.45E-08 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 4.21E+03 ug/kg 6.35E-09 mg/kg-day 7.30E+00 mg/kg-day 4.63E-08 6.35E-08 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 4.64E+03 ug/kg 7.00E-09 mg/kg-day 7.30E-01 mg/kg-day 5.11E-09 7.00E-08 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 3.02E+03 ug/kg 4.55E-09 mg/kg-day 7.30E-02 mg/kg-day 3.32E-10 4.55E-08 mg/kg-day -- mg/kg-day --

Chrysene 4.69E+03 ug/kg 7.07E-09 mg/kg-day 7.30E-03 mg/kg-day 5.16E-11 7.07E-08 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.70E+02 ug/kg 4.07E-10 mg/kg-day 7.30E+00 mg/kg-day 2.97E-09 4.07E-09 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 2.87E-09 mg/kg-day 7.30E-01 mg/kg-day 2.09E-09 2.87E-08 mg/kg-day -- mg/kg-day --

Naphthalene 5.57E+02 ug/kg 8.40E-10 mg/kg-day -- mg/kg-day -- 8.40E-09 mg/kg-day 2.00E-02 mg/kg-day 4.20E-07

Phenanthrene 1.79E+04 ug/kg 2.70E-08 mg/kg-day -- mg/kg-day -- 2.70E-07 mg/kg-day 3.00E-02 mg/kg-day 9.00E-06

Exp. Route Total 1.16E-07 8.26E-04

Exposure Point Total 6.89E-07 1.22E-02

Exposure Medium Total 6.89E-07 1.22E-02

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.40E-07 mg/m3 3.40E-02 1/(mg/m3) 4.75E-09 1.40E-06 mg/m3 3.00E-03 mg/m3 4.66E-04

Exp. Route Total 4.75E-09 4.66E-04

Exposure Point Total 4.75E-09 4.66E-04

Exposure Medium Total 4.75E-09 4.66E-04

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 7.85E-12 mg/m3 1.20E+01 1/(mg/m3) 9.42E-11 7.85E-11 mg/m3 1.00E-04 mg/m3 7.85E-07

Exp. Route Total 9.42E-11 7.85E-07

Exposure Point Total 9.42E-11 7.85E-07

Exposure Medium Total 9.42E-11 7.85E-07

Medium Total 6.94E-07 1.27E-02

Total of Receptor Risks Across All Media 6.94E-07 Total of Receptor Hazards Across All Media 1.27E-02



TABLE 7.12.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil Site 3 Landfill Area Contact with 
Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 4.70E-13 mg/kg-day 1.30E+05 mg/kg-day 6.11E-08 N/A

Aluminum 1.64E+04 mg/kg 1.67E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 1.35E-08 mg/kg-day -- mg/kg-day -- N/A

Arsenic 5.35E+00 mg/kg 2.00E-07 mg/kg-day 1.50E+00 mg/kg-day 2.99E-07 N/A

Cadmium 2.81E+00 mg/kg 2.86E-08 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 7.98E-07 mg/kg-day 5.00E-01 mg/kg-day 9.80E-07 N/A

Cobalt 8.76E+00 mg/kg 8.91E-08 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 2.21E-04 mg/kg-day -- mg/kg-day -- N/A

Manganese 6.78E+02 mg/kg 6.90E-06 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 3.22E-07 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 5.15E-09 mg/kg-day 1.60E+01 mg/kg-day 8.24E-08 N/A

Benz(a)anthracene 5.60E+03 ug/kg 2.09E-07 mg/kg-day 7.30E-01 mg/kg-day 3.74E-07 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 1.57E-07 mg/kg-day 7.30E+00 mg/kg-day 2.81E-06 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.73E-07 mg/kg-day 7.30E-01 mg/kg-day 3.10E-07 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.13E-07 mg/kg-day 7.30E-02 mg/kg-day 2.02E-08 N/A

Chrysene 4.69E+03 ug/kg 1.75E-07 mg/kg-day 7.30E-03 mg/kg-day 3.14E-09 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.01E-08 mg/kg-day 7.30E+00 mg/kg-day 1.81E-07 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 7.09E-08 mg/kg-day 7.30E-01 mg/kg-day 1.27E-07 N/A

Naphthalene 5.57E+02 ug/kg 5.67E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 1.82E-07 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 5.25E-06 --

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.59E-14 mg/kg-day 1.30E+05 mg/kg-day 2.06E-09 N/A

Aluminum 1.64E+04 mg/kg 1.90E-06 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 1.54E-10 mg/kg-day -- mg/kg-day -- N/A

Arsenic 5.35E+00 mg/kg 6.74E-09 mg/kg-day 1.50E+00 mg/kg-day 1.01E-08 N/A

Cadmium 2.81E+00 mg/kg 3.26E-11 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 8.99E-09 mg/kg-day 2.00E+01 mg/kg-day 4.40E-07 N/A

Cobalt 8.76E+00 mg/kg 1.02E-09 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 2.52E-06 mg/kg-day -- mg/kg-day -- N/A

Manganese 6.78E+02 mg/kg 7.87E-08 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 3.67E-09 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 5.80E-10 mg/kg-day 1.60E+01 mg/kg-day 9.27E-09 N/A

Benz(a)anthracene 5.60E+03 ug/kg 3.06E-08 mg/kg-day 7.30E-01 mg/kg-day 5.46E-08 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 2.30E-08 mg/kg-day 7.30E+00 mg/kg-day 4.11E-07 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.53E-08 mg/kg-day 7.30E-01 mg/kg-day 4.53E-08 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.65E-08 mg/kg-day 7.30E-02 mg/kg-day 2.95E-09 N/A

Chrysene 4.69E+03 ug/kg 2.56E-08 mg/kg-day 7.30E-03 mg/kg-day 4.57E-10 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.47E-09 mg/kg-day 7.30E+00 mg/kg-day 2.63E-08 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.04E-08 mg/kg-day 7.30E-01 mg/kg-day 1.85E-08 N/A

Naphthalene 5.57E+02 ug/kg 8.40E-10 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 2.70E-08 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 1.02E-06 --

Exposure Point Total 6.27E-06 --

Exposure Medium Total 6.27E-06 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.80E-07 mg/m3 3.40E-02 1/(mg/m3) 6.11E-09 N/A

Exp. Route Total 6.11E-09 --

Exposure Point Total 6.11E-09 --

Exposure Medium Total 6.11E-09 --

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.01E-11 mg/m3 1.20E+01 1/(mg/m3) 1.75E-10 N/A

Exp. Route Total 1.75E-10 --

Exposure Point Total 1.75E-10 --

Exposure Medium Total 1.75E-10 --

Medium Total 6.28E-06 --

Total of Receptor Risks Across All Media 6.28E-06 Total of Receptor Hazards Across All Media --



TABLE 7.12a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Current/Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Soil Surface Soil
Site 3 Landfill Area Contact with 

Surface Soil Ingestion Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 4.70E-13 mg/kg-day 1.30E+05 mg/kg-day 6.11E-08 N/A

Aluminum 1.64E+04 mg/kg 1.67E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 1.35E-08 mg/kg-day -- mg/kg-day -- N/A

Cadmium 2.81E+00 mg/kg 2.86E-08 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 7.98E-07 mg/kg-day 5.00E-01 mg/kg-day 9.80E-07 N/A

Cobalt 8.76E+00 mg/kg 8.91E-08 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 2.21E-04 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 3.22E-07 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 5.15E-09 mg/kg-day 1.60E+01 mg/kg-day 8.24E-08 N/A

Benz(a)anthracene 5.60E+03 ug/kg 2.09E-07 mg/kg-day 7.30E-01 mg/kg-day 3.74E-07 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 1.57E-07 mg/kg-day 7.30E+00 mg/kg-day 2.81E-06 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 1.73E-07 mg/kg-day 7.30E-01 mg/kg-day 3.10E-07 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.13E-07 mg/kg-day 7.30E-02 mg/kg-day 2.02E-08 N/A

Chrysene 4.69E+03 ug/kg 1.75E-07 mg/kg-day 7.30E-03 mg/kg-day 3.14E-09 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.01E-08 mg/kg-day 7.30E+00 mg/kg-day 1.81E-07 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 7.09E-08 mg/kg-day 7.30E-01 mg/kg-day 1.27E-07 N/A

Naphthalene 5.57E+02 ug/kg 5.67E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 1.82E-07 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 4.95E-06 --

Dermal Total 2,3,7,8-TCDD Equiv. 1.26E-02 ug/kg 1.59E-14 mg/kg-day 1.30E+05 mg/kg-day 2.06E-09 N/A

Aluminum 1.64E+04 mg/kg 1.90E-06 mg/kg-day -- mg/kg-day -- N/A

Antimony 1.33E+00 mg/kg 1.54E-10 mg/kg-day -- mg/kg-day -- N/A

Cadmium 2.81E+00 mg/kg 3.26E-11 mg/kg-day -- mg/kg-day -- N/A

Chromium 2.14E+01 mg/kg 8.99E-09 mg/kg-day 2.00E+01 mg/kg-day 4.40E-07 N/A

Cobalt 8.76E+00 mg/kg 1.02E-09 mg/kg-day -- mg/kg-day -- N/A

Iron 2.17E+04 mg/kg 2.52E-06 mg/kg-day -- mg/kg-day -- N/A

Vanadium 3.16E+01 mg/kg 3.67E-09 mg/kg-day -- mg/kg-day -- N/A

Dieldrin 1.38E+02 ug/kg 5.80E-10 mg/kg-day 1.60E+01 mg/kg-day 9.27E-09 N/A

Benz(a)anthracene 5.60E+03 ug/kg 3.06E-08 mg/kg-day 7.30E-01 mg/kg-day 5.46E-08 N/A

Benzo(a)pyrene 4.21E+03 ug/kg 2.30E-08 mg/kg-day 7.30E+00 mg/kg-day 4.11E-07 N/A

Benzo(b)fluoranthene 4.64E+03 ug/kg 2.53E-08 mg/kg-day 7.30E-01 mg/kg-day 4.53E-08 N/A

Benzo(k)fluoranthene 3.02E+03 ug/kg 1.65E-08 mg/kg-day 7.30E-02 mg/kg-day 2.95E-09 N/A

Chrysene 4.69E+03 ug/kg 2.56E-08 mg/kg-day 7.30E-03 mg/kg-day 4.57E-10 N/A

Dibenz(a,h)anthracene 2.70E+02 ug/kg 1.47E-09 mg/kg-day 7.30E+00 mg/kg-day 2.63E-08 N/A

Indeno(1,2,3-cd)pyrene 1.90E+03 ug/kg 1.04E-08 mg/kg-day 7.30E-01 mg/kg-day 1.85E-08 N/A

Naphthalene 5.57E+02 ug/kg 8.40E-10 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.79E+04 ug/kg 2.70E-08 mg/kg-day -- mg/kg-day -- N/A

Exp. Route Total 1.01E-06 --

Exposure Point Total 5.96E-06 --

Exposure Medium Total 5.96E-06 --

Air
Site 3 Landfill Area Outdoor Air, 
Volatilization from Surface Soil Inhalation Naphthalene 5.57E+02 ug/kg 1.80E-07 mg/m3 3.40E-02 1/(mg/m3) 6.11E-09 N/A

Exp. Route Total 6.11E-09 --

Exposure Point Total 6.11E-09 --

Exposure Medium Total 6.11E-09 --

Particulates
Site 3 Landfill Area Airborne 

Particulates, Emitted from Surface 
Soil

Inhalation Chromium 2.14E+01 mg/kg 1.01E-11 mg/m3 1.20E+01 1/(mg/m3) 1.75E-10 N/A

Exp. Route Total 1.75E-10 --

Exposure Point Total 1.75E-10 --

Exposure Medium Total 1.75E-10 --

Medium Total 5.97E-06 --

Total of Receptor Risks Across All Media 5.97E-06 Total of Receptor Hazards Across All Media --



TABLE 7.13.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.97E-11 mg/kg-day 1.30E+05 mg/kg-day 3.86E-06 1.04E-09 mg/kg-day 1.00E-09 mg/kg-day 1.04E+00

Aluminum 1.98E+04 mg/kg 2.42E-03 mg/kg-day -- mg/kg-day -- 8.46E-02 mg/kg-day 1.00E+00 mg/kg-day 8.46E-02

Antimony 2.50E+01 mg/kg 3.05E-06 mg/kg-day -- mg/kg-day -- 1.07E-04 mg/kg-day 4.00E-04 mg/kg-day 2.67E-01

Arsenic 6.21E+00 mg/kg 7.58E-07 mg/kg-day 1.50E+00 mg/kg-day 1.14E-06 2.65E-05 mg/kg-day 3.00E-04 mg/kg-day 8.85E-02

Cadmium 4.71E+01 mg/kg 5.75E-06 mg/kg-day -- mg/kg-day -- 2.01E-04 mg/kg-day 1.00E-03 mg/kg-day 2.01E-01

Chromium 3.94E+01 mg/kg 4.81E-06 mg/kg-day 5.00E-01 mg/kg-day 7.22E-06 1.68E-04 mg/kg-day 3.00E-03 mg/kg-day 5.61E-02

Cobalt 1.23E+01 mg/kg 1.50E-06 mg/kg-day -- mg/kg-day -- 5.26E-05 mg/kg-day 3.00E-04 mg/kg-day 1.75E-01

Copper 9.67E+02 mg/kg 1.18E-04 mg/kg-day -- mg/kg-day -- 4.13E-03 mg/kg-day 4.00E-02 mg/kg-day 1.03E-01

Iron 3.36E+04 mg/kg 4.10E-03 mg/kg-day -- mg/kg-day -- 1.44E-01 mg/kg-day 7.00E-01 mg/kg-day 2.05E-01

Lead 3.22E+02 mg/kg 3.93E-05 mg/kg-day -- mg/kg-day -- 1.38E-03 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.61E-04 mg/kg-day -- mg/kg-day -- 5.64E-03 mg/kg-day 2.40E-02 mg/kg-day 2.35E-01

Mercury 1.15E+00 mg/kg 1.40E-07 mg/kg-day -- mg/kg-day -- 4.92E-06 mg/kg-day 1.00E-04 mg/kg-day 4.92E-02

Nickel 3.74E+01 mg/kg 4.57E-06 mg/kg-day -- mg/kg-day -- 1.60E-04 mg/kg-day 2.00E-02 mg/kg-day 7.99E-03

Silver 1.60E+01 mg/kg 1.95E-06 mg/kg-day -- mg/kg-day -- 6.84E-05 mg/kg-day 5.00E-03 mg/kg-day 1.37E-02

Vanadium 4.45E+01 mg/kg 5.43E-06 mg/kg-day -- mg/kg-day -- 1.90E-04 mg/kg-day 5.00E-03 mg/kg-day 3.80E-02

Zinc 1.38E+03 mg/kg 1.69E-04 mg/kg-day -- mg/kg-day -- 5.90E-03 mg/kg-day 3.00E-01 mg/kg-day 1.97E-02

4,4'-DDD 4.63E+03 ug/kg 5.65E-07 mg/kg-day 2.40E-01 mg/kg-day 1.36E-07 1.98E-05 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 7.36E-08 mg/kg-day 3.40E-01 mg/kg-day 2.50E-08 2.58E-06 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.11E-06 mg/kg-day 3.40E-01 mg/kg-day 7.18E-07 7.39E-05 mg/kg-day 5.00E-04 mg/kg-day 1.48E-01

Aroclor-1248 5.60E+02 ug/kg 6.84E-08 mg/kg-day 2.00E+00 mg/kg-day 1.37E-07 2.39E-06 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.64E-08 mg/kg-day 2.00E+00 mg/kg-day 3.27E-08 5.73E-07 mg/kg-day 2.00E-05 mg/kg-day 2.86E-02

Aroclor-1260 4.51E+01 ug/kg 5.51E-09 mg/kg-day 2.00E+00 mg/kg-day 1.10E-08 1.93E-07 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 8.56E-08 mg/kg-day 1.60E+01 mg/kg-day 1.37E-06 3.00E-06 mg/kg-day 5.00E-05 mg/kg-day 5.99E-02

Heptachlor Epoxide 1.28E+01 ug/kg 1.56E-09 mg/kg-day 9.10E+00 mg/kg-day 1.42E-08 5.47E-08 mg/kg-day 1.30E-05 mg/kg-day 4.21E-03

Benz(a)anthracene 3.92E+03 ug/kg 4.79E-07 mg/kg-day 7.30E-01 mg/kg-day 1.05E-06 1.68E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 3.53E-07 mg/kg-day 7.30E+00 mg/kg-day 7.73E-06 1.24E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 3.92E-07 mg/kg-day 7.30E-01 mg/kg-day 8.58E-07 1.37E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.61E-07 mg/kg-day 7.30E-02 mg/kg-day 5.72E-08 9.15E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 4.37E-07 mg/kg-day 7.30E-03 mg/kg-day 9.57E-09 1.53E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 3.42E-08 mg/kg-day 7.30E+00 mg/kg-day 7.49E-07 1.20E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.59E-07 mg/kg-day 7.30E-01 mg/kg-day 3.48E-07 5.56E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 9.48E-08 mg/kg-day -- mg/kg-day -- 3.32E-06 mg/kg-day 2.00E-02 mg/kg-day 1.66E-04

Phenanthrene 1.25E+04 ug/kg 1.53E-06 mg/kg-day -- mg/kg-day -- 5.34E-05 mg/kg-day 3.00E-02 mg/kg-day 1.78E-03

Ethylbenzene 6.55E+02 ug/kg 8.00E-08 mg/kg-day 1.10E-02 mg/kg-day 8.80E-10 2.80E-06 mg/kg-day 1.00E-01 mg/kg-day 2.80E-05

Exp. Route Total 2.55E-05 2.83E+00

Page 1 of 2



TABLE 7.13.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 9.97E-13 mg/kg-day 1.30E+05 mg/kg-day 1.30E-07 3.49E-11 mg/kg-day 1.00E-09 mg/kg-day 3.49E-02

Aluminum 1.98E+04 mg/kg 2.71E-05 mg/kg-day -- mg/kg-day -- 9.48E-04 mg/kg-day 1.00E+00 mg/kg-day 9.48E-04

Antimony 2.50E+01 mg/kg 3.42E-08 mg/kg-day -- mg/kg-day -- 1.20E-06 mg/kg-day 6.00E-05 mg/kg-day 1.99E-02

Arsenic 6.21E+00 mg/kg 2.55E-08 mg/kg-day 1.50E+00 mg/kg-day 3.82E-08 8.92E-07 mg/kg-day 3.00E-04 mg/kg-day 2.97E-03

Cadmium 4.71E+01 mg/kg 6.44E-09 mg/kg-day -- mg/kg-day -- 2.25E-07 mg/kg-day 2.50E-05 mg/kg-day 9.02E-03

Chromium 3.94E+01 mg/kg 5.39E-08 mg/kg-day 2.00E+01 mg/kg-day 3.23E-06 1.89E-06 mg/kg-day 7.50E-05 mg/kg-day 2.51E-02

Cobalt 1.23E+01 mg/kg 1.68E-08 mg/kg-day -- mg/kg-day -- 5.89E-07 mg/kg-day 3.00E-04 mg/kg-day 1.96E-03

Copper 9.67E+02 mg/kg 1.32E-06 mg/kg-day -- mg/kg-day -- 4.63E-05 mg/kg-day 4.00E-02 mg/kg-day 1.16E-03

Iron 3.36E+04 mg/kg 4.60E-05 mg/kg-day -- mg/kg-day -- 1.61E-03 mg/kg-day 7.00E-01 mg/kg-day 2.30E-03

Lead 3.22E+02 mg/kg 4.40E-07 mg/kg-day -- mg/kg-day -- 1.54E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.81E-06 mg/kg-day -- mg/kg-day -- 6.32E-05 mg/kg-day 9.60E-04 mg/kg-day 6.58E-02

Mercury 1.15E+00 mg/kg 1.57E-09 mg/kg-day -- mg/kg-day -- 5.50E-08 mg/kg-day 1.00E-04 mg/kg-day 5.50E-04

Nickel 3.74E+01 mg/kg 5.12E-08 mg/kg-day -- mg/kg-day -- 1.79E-06 mg/kg-day 8.00E-04 mg/kg-day 2.24E-03

Silver 1.60E+01 mg/kg 2.19E-08 mg/kg-day -- mg/kg-day -- 7.66E-07 mg/kg-day 2.00E-04 mg/kg-day 3.83E-03

Vanadium 4.45E+01 mg/kg 6.09E-08 mg/kg-day -- mg/kg-day -- 2.13E-06 mg/kg-day 1.30E-04 mg/kg-day 1.64E-02

Zinc 1.38E+03 mg/kg 1.89E-06 mg/kg-day -- mg/kg-day -- 6.61E-05 mg/kg-day 3.00E-01 mg/kg-day 2.20E-04

4,4'-DDD 4.63E+03 ug/kg 1.90E-08 mg/kg-day 2.40E-01 mg/kg-day 4.56E-09 6.65E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.47E-09 mg/kg-day 3.40E-01 mg/kg-day 8.41E-10 8.66E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 7.10E-08 mg/kg-day 3.40E-01 mg/kg-day 2.41E-08 2.48E-06 mg/kg-day 5.00E-04 mg/kg-day 4.97E-03

Aroclor-1248 5.60E+02 ug/kg 1.07E-08 mg/kg-day 2.00E+00 mg/kg-day 2.14E-08 3.75E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 2.57E-09 mg/kg-day 2.00E+00 mg/kg-day 5.13E-09 8.98E-08 mg/kg-day 2.00E-05 mg/kg-day 4.49E-03

Aroclor-1260 4.51E+01 ug/kg 8.64E-10 mg/kg-day 2.00E+00 mg/kg-day 1.73E-09 3.02E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 9.59E-09 mg/kg-day 1.60E+01 mg/kg-day 1.53E-07 3.36E-07 mg/kg-day 5.00E-05 mg/kg-day 6.71E-03

Heptachlor Epoxide 1.28E+01 ug/kg 1.75E-10 mg/kg-day 9.10E+00 mg/kg-day 1.59E-09 6.13E-09 mg/kg-day 1.30E-05 mg/kg-day 4.71E-04

Benz(a)anthracene 3.92E+03 ug/kg 6.97E-08 mg/kg-day 7.30E-01 mg/kg-day 1.53E-07 2.44E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 5.14E-08 mg/kg-day 7.30E+00 mg/kg-day 1.13E-06 1.80E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 5.71E-08 mg/kg-day 7.30E-01 mg/kg-day 1.25E-07 2.00E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 3.80E-08 mg/kg-day 7.30E-02 mg/kg-day 8.33E-09 1.33E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 6.37E-08 mg/kg-day 7.30E-03 mg/kg-day 1.39E-09 2.23E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 4.98E-09 mg/kg-day 7.30E+00 mg/kg-day 1.09E-07 1.74E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 2.31E-08 mg/kg-day 7.30E-01 mg/kg-day 5.06E-08 8.09E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.38E-08 mg/kg-day -- mg/kg-day -- 4.83E-07 mg/kg-day 2.00E-02 mg/kg-day 2.41E-05

Phenanthrene 1.25E+04 ug/kg 2.22E-07 mg/kg-day -- mg/kg-day -- 7.78E-06 mg/kg-day 3.00E-02 mg/kg-day 2.59E-04

Ethylbenzene 6.55E+02 ug/kg 2.69E-09 mg/kg-day 1.10E-02 mg/kg-day 2.96E-11 9.41E-08 mg/kg-day 1.00E-01 mg/kg-day 9.41E-07

Exp. Route Total 5.19E-06 2.04E-01

Exposure Point Total 3.06E-05 3.03E+00

Exposure Medium Total 3.06E-05 3.03E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 7.51E-07 mg/m3 3.40E-02 1/(mg/m3) 2.55E-08 2.63E-05 mg/m3 3.00E-03 mg/m3 8.77E-03

Ethylbenzene 7.00E+03 ug/kg 2.65E-05 mg/m3 2.50E-03 1/(mg/m3) 6.62E-08 9.27E-04 mg/m3 1.00E+00 mg/m3 9.27E-04

Exp. Route Total 9.18E-08 9.69E-03

Exposure Point Total 9.18E-08 9.69E-03

Exposure Medium Total 9.18E-08 9.69E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 5.58E-11 mg/m3 1.20E+01 1/(mg/m3) 2.01E-09 1.95E-09 mg/m3 1.00E-04 mg/m3 1.95E-05

Manganese 1.32E+03 mg/kg 1.87E-09 mg/m3 -- 1/(mg/m3) -- 6.54E-08 mg/m3 5.00E-05 mg/m3 1.31E-03

Exp. Route Total 2.01E-09 1.33E-03

Exposure Point Total 2.01E-09 1.33E-03

Exposure Medium Total 2.01E-09 1.33E-03

Medium Total 3.07E-05 3.04E+00

Total of Receptor Risks Across All Media 3.07E-05 Total of Receptor Hazards Across All Media 3.04E+00
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TABLE 7.13a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.97E-11 mg/kg-day 1.30E+05 mg/kg-day 3.86E-06 1.04E-09 mg/kg-day 1.00E-09 mg/kg-day 1.04E+00

Aluminum 1.98E+04 mg/kg 2.42E-03 mg/kg-day -- mg/kg-day -- 8.46E-02 mg/kg-day 1.00E+00 mg/kg-day 8.46E-02

Antimony 2.50E+01 mg/kg 3.05E-06 mg/kg-day -- mg/kg-day -- 1.07E-04 mg/kg-day 4.00E-04 mg/kg-day 2.67E-01

Cadmium 4.71E+01 mg/kg 5.75E-06 mg/kg-day -- mg/kg-day -- 2.01E-04 mg/kg-day 1.00E-03 mg/kg-day 2.01E-01

Chromium 3.94E+01 mg/kg 4.81E-06 mg/kg-day 5.00E-01 mg/kg-day 7.22E-06 1.68E-04 mg/kg-day 3.00E-03 mg/kg-day 5.61E-02

Cobalt 1.23E+01 mg/kg 1.50E-06 mg/kg-day -- mg/kg-day -- 5.26E-05 mg/kg-day 3.00E-04 mg/kg-day 1.75E-01

Copper 9.67E+02 mg/kg 1.18E-04 mg/kg-day -- mg/kg-day -- 4.13E-03 mg/kg-day 4.00E-02 mg/kg-day 1.03E-01

Iron 3.36E+04 mg/kg 4.10E-03 mg/kg-day -- mg/kg-day -- 1.44E-01 mg/kg-day 7.00E-01 mg/kg-day 2.05E-01

Lead 3.22E+02 mg/kg 3.93E-05 mg/kg-day -- mg/kg-day -- 1.38E-03 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.61E-04 mg/kg-day -- mg/kg-day -- 5.64E-03 mg/kg-day 2.40E-02 mg/kg-day 2.35E-01

Mercury 1.15E+00 mg/kg 1.40E-07 mg/kg-day -- mg/kg-day -- 4.92E-06 mg/kg-day 1.00E-04 mg/kg-day 4.92E-02

Nickel 3.74E+01 mg/kg 4.57E-06 mg/kg-day -- mg/kg-day -- 1.60E-04 mg/kg-day 2.00E-02 mg/kg-day 7.99E-03

Silver 1.60E+01 mg/kg 1.95E-06 mg/kg-day -- mg/kg-day -- 6.84E-05 mg/kg-day 5.00E-03 mg/kg-day 1.37E-02

Vanadium 4.45E+01 mg/kg 5.43E-06 mg/kg-day -- mg/kg-day -- 1.90E-04 mg/kg-day 5.00E-03 mg/kg-day 3.80E-02

Zinc 1.38E+03 mg/kg 1.69E-04 mg/kg-day -- mg/kg-day -- 5.90E-03 mg/kg-day 3.00E-01 mg/kg-day 1.97E-02

4,4'-DDD 4.63E+03 ug/kg 5.65E-07 mg/kg-day 2.40E-01 mg/kg-day 1.36E-07 1.98E-05 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 7.36E-08 mg/kg-day 3.40E-01 mg/kg-day 2.50E-08 2.58E-06 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.11E-06 mg/kg-day 3.40E-01 mg/kg-day 7.18E-07 7.39E-05 mg/kg-day 5.00E-04 mg/kg-day 1.48E-01

Aroclor-1248 5.60E+02 ug/kg 6.84E-08 mg/kg-day 2.00E+00 mg/kg-day 1.37E-07 2.39E-06 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.64E-08 mg/kg-day 2.00E+00 mg/kg-day 3.27E-08 5.73E-07 mg/kg-day 2.00E-05 mg/kg-day 2.86E-02

Aroclor-1260 4.51E+01 ug/kg 5.51E-09 mg/kg-day 2.00E+00 mg/kg-day 1.10E-08 1.93E-07 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 8.56E-08 mg/kg-day 1.60E+01 mg/kg-day 1.37E-06 3.00E-06 mg/kg-day 5.00E-05 mg/kg-day 5.99E-02

Heptachlor Epoxide 1.28E+01 ug/kg 1.56E-09 mg/kg-day 9.10E+00 mg/kg-day 1.42E-08 5.47E-08 mg/kg-day 1.30E-05 mg/kg-day 4.21E-03

Benz(a)anthracene 3.92E+03 ug/kg 4.79E-07 mg/kg-day 7.30E-01 mg/kg-day 1.05E-06 1.68E-05 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 3.53E-07 mg/kg-day 7.30E+00 mg/kg-day 7.73E-06 1.24E-05 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 3.92E-07 mg/kg-day 7.30E-01 mg/kg-day 8.58E-07 1.37E-05 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.61E-07 mg/kg-day 7.30E-02 mg/kg-day 5.72E-08 9.15E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 4.37E-07 mg/kg-day 7.30E-03 mg/kg-day 9.57E-09 1.53E-05 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 3.42E-08 mg/kg-day 7.30E+00 mg/kg-day 7.49E-07 1.20E-06 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.59E-07 mg/kg-day 7.30E-01 mg/kg-day 3.48E-07 5.56E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 9.48E-08 mg/kg-day -- mg/kg-day -- 3.32E-06 mg/kg-day 2.00E-02 mg/kg-day 1.66E-04

Phenanthrene 1.25E+04 ug/kg 1.53E-06 mg/kg-day -- mg/kg-day -- 5.34E-05 mg/kg-day 3.00E-02 mg/kg-day 1.78E-03

Ethylbenzene 6.55E+02 ug/kg 8.00E-08 mg/kg-day 1.10E-02 mg/kg-day 8.80E-10 2.80E-06 mg/kg-day 1.00E-01 mg/kg-day 2.80E-05

Exp. Route Total 2.43E-05 2.74E+00
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TABLE 7.13a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL CHILD EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 9.97E-13 mg/kg-day 1.30E+05 mg/kg-day 1.30E-07 3.49E-11 mg/kg-day 1.00E-09 mg/kg-day 3.49E-02

Aluminum 1.98E+04 mg/kg 2.71E-05 mg/kg-day -- mg/kg-day -- 9.48E-04 mg/kg-day 1.00E+00 mg/kg-day 9.48E-04

Antimony 2.50E+01 mg/kg 3.42E-08 mg/kg-day -- mg/kg-day -- 1.20E-06 mg/kg-day 6.00E-05 mg/kg-day 1.99E-02

Cadmium 4.71E+01 mg/kg 6.44E-09 mg/kg-day -- mg/kg-day -- 2.25E-07 mg/kg-day 2.50E-05 mg/kg-day 9.02E-03

Chromium 3.94E+01 mg/kg 5.39E-08 mg/kg-day 2.00E+01 mg/kg-day 3.23E-06 1.89E-06 mg/kg-day 7.50E-05 mg/kg-day 2.51E-02

Cobalt 1.23E+01 mg/kg 1.68E-08 mg/kg-day -- mg/kg-day -- 5.89E-07 mg/kg-day 3.00E-04 mg/kg-day 1.96E-03

Copper 9.67E+02 mg/kg 1.32E-06 mg/kg-day -- mg/kg-day -- 4.63E-05 mg/kg-day 4.00E-02 mg/kg-day 1.16E-03

Iron 3.36E+04 mg/kg 4.60E-05 mg/kg-day -- mg/kg-day -- 1.61E-03 mg/kg-day 7.00E-01 mg/kg-day 2.30E-03

Lead 3.22E+02 mg/kg 4.40E-07 mg/kg-day -- mg/kg-day -- 1.54E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.81E-06 mg/kg-day -- mg/kg-day -- 6.32E-05 mg/kg-day 9.60E-04 mg/kg-day 6.58E-02

Mercury 1.15E+00 mg/kg 1.57E-09 mg/kg-day -- mg/kg-day -- 5.50E-08 mg/kg-day 1.00E-04 mg/kg-day 5.50E-04

Nickel 3.74E+01 mg/kg 5.12E-08 mg/kg-day -- mg/kg-day -- 1.79E-06 mg/kg-day 8.00E-04 mg/kg-day 2.24E-03

Silver 1.60E+01 mg/kg 2.19E-08 mg/kg-day -- mg/kg-day -- 7.66E-07 mg/kg-day 2.00E-04 mg/kg-day 3.83E-03

Vanadium 4.45E+01 mg/kg 6.09E-08 mg/kg-day -- mg/kg-day -- 2.13E-06 mg/kg-day 1.30E-04 mg/kg-day 1.64E-02

Zinc 1.38E+03 mg/kg 1.89E-06 mg/kg-day -- mg/kg-day -- 6.61E-05 mg/kg-day 3.00E-01 mg/kg-day 2.20E-04

4,4'-DDD 4.63E+03 ug/kg 1.90E-08 mg/kg-day 2.40E-01 mg/kg-day 4.56E-09 6.65E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.47E-09 mg/kg-day 3.40E-01 mg/kg-day 8.41E-10 8.66E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 7.10E-08 mg/kg-day 3.40E-01 mg/kg-day 2.41E-08 2.48E-06 mg/kg-day 5.00E-04 mg/kg-day 4.97E-03

Aroclor-1248 5.60E+02 ug/kg 1.07E-08 mg/kg-day 2.00E+00 mg/kg-day 2.14E-08 3.75E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 2.57E-09 mg/kg-day 2.00E+00 mg/kg-day 5.13E-09 8.98E-08 mg/kg-day 2.00E-05 mg/kg-day 4.49E-03

Aroclor-1260 4.51E+01 ug/kg 8.64E-10 mg/kg-day 2.00E+00 mg/kg-day 1.73E-09 3.02E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 9.59E-09 mg/kg-day 1.60E+01 mg/kg-day 1.53E-07 3.36E-07 mg/kg-day 5.00E-05 mg/kg-day 6.71E-03

Heptachlor Epoxide 1.28E+01 ug/kg 1.75E-10 mg/kg-day 9.10E+00 mg/kg-day 1.59E-09 6.13E-09 mg/kg-day 1.30E-05 mg/kg-day 4.71E-04

Benz(a)anthracene 3.92E+03 ug/kg 6.97E-08 mg/kg-day 7.30E-01 mg/kg-day 1.53E-07 2.44E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 5.14E-08 mg/kg-day 7.30E+00 mg/kg-day 1.13E-06 1.80E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 5.71E-08 mg/kg-day 7.30E-01 mg/kg-day 1.25E-07 2.00E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 3.80E-08 mg/kg-day 7.30E-02 mg/kg-day 8.33E-09 1.33E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 6.37E-08 mg/kg-day 7.30E-03 mg/kg-day 1.39E-09 2.23E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 4.98E-09 mg/kg-day 7.30E+00 mg/kg-day 1.09E-07 1.74E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 2.31E-08 mg/kg-day 7.30E-01 mg/kg-day 5.06E-08 8.09E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.38E-08 mg/kg-day -- mg/kg-day -- 4.83E-07 mg/kg-day 2.00E-02 mg/kg-day 2.41E-05

Phenanthrene 1.25E+04 ug/kg 2.22E-07 mg/kg-day -- mg/kg-day -- 7.78E-06 mg/kg-day 3.00E-02 mg/kg-day 2.59E-04

Ethylbenzene 6.55E+02 ug/kg 2.69E-09 mg/kg-day 1.10E-02 mg/kg-day 2.96E-11 9.41E-08 mg/kg-day 1.00E-01 mg/kg-day 9.41E-07

Exp. Route Total 5.15E-06 2.01E-01

Exposure Point Total 2.95E-05 2.94E+00

Exposure Medium Total 2.95E-05 2.94E+00

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 7.51E-07 mg/m3 3.40E-02 1/(mg/m3) 2.55E-08 2.63E-05 mg/m3 3.00E-03 mg/m3 8.77E-03

Ethylbenzene 7.00E+03 ug/kg 2.65E-05 mg/m3 2.50E-03 1/(mg/m3) 6.62E-08 9.27E-04 mg/m3 1.00E+00 mg/m3 9.27E-04

Exp. Route Total 9.18E-08 9.69E-03

Exposure Point Total 9.18E-08 9.69E-03

Exposure Medium Total 9.18E-08 9.69E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 5.58E-11 mg/m3 1.20E+01 1/(mg/m3) 2.01E-09 1.95E-09 mg/m3 1.00E-04 mg/m3 1.95E-05

Manganese 1.32E+03 mg/kg 1.87E-09 mg/m3 -- 1/(mg/m3) -- 6.54E-08 mg/m3 5.00E-05 mg/m3 1.31E-03

Exp. Route Total 2.01E-09 1.33E-03

Exposure Point Total 2.01E-09 1.33E-03

Exposure Medium Total 2.01E-09 1.33E-03

Medium Total 2.96E-05 2.95E+00

Total of Receptor Risks Across All Media 2.96E-05 Total of Receptor Hazards Across All Media 2.95E+00
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TABLE 7.14.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.11E-11 mg/kg-day 1.30E+05 mg/kg-day 1.45E-06 1.11E-10 mg/kg-day 1.00E-09 mg/kg-day 1.11E-01

Aluminum 1.98E+04 mg/kg 9.07E-04 mg/kg-day -- mg/kg-day -- 9.07E-03 mg/kg-day 1.00E+00 mg/kg-day 9.07E-03

Antimony 2.50E+01 mg/kg 1.14E-06 mg/kg-day -- mg/kg-day -- 1.14E-05 mg/kg-day 4.00E-04 mg/kg-day 2.86E-02

Arsenic 6.21E+00 mg/kg 2.84E-07 mg/kg-day 1.50E+00 mg/kg-day 4.27E-07 2.84E-06 mg/kg-day 3.00E-04 mg/kg-day 9.48E-03

Cadmium 4.71E+01 mg/kg 2.16E-06 mg/kg-day -- mg/kg-day -- 2.16E-05 mg/kg-day 1.00E-03 mg/kg-day 2.16E-02

Chromium 3.94E+01 mg/kg 1.80E-06 mg/kg-day 5.00E-01 mg/kg-day 9.02E-07 1.80E-05 mg/kg-day 3.00E-03 mg/kg-day 6.01E-03

Cobalt 1.23E+01 mg/kg 5.63E-07 mg/kg-day -- mg/kg-day -- 5.63E-06 mg/kg-day 3.00E-04 mg/kg-day 1.88E-02

Copper 9.67E+02 mg/kg 4.43E-05 mg/kg-day -- mg/kg-day -- 4.43E-04 mg/kg-day 4.00E-02 mg/kg-day 1.11E-02

Iron 3.36E+04 mg/kg 1.54E-03 mg/kg-day -- mg/kg-day -- 1.54E-02 mg/kg-day 7.00E-01 mg/kg-day 2.20E-02

Lead 3.22E+02 mg/kg 1.47E-05 mg/kg-day -- mg/kg-day -- 1.47E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 6.04E-05 mg/kg-day -- mg/kg-day -- 6.04E-04 mg/kg-day 2.40E-02 mg/kg-day 2.52E-02

Mercury 1.15E+00 mg/kg 5.27E-08 mg/kg-day -- mg/kg-day -- 5.27E-07 mg/kg-day 1.00E-04 mg/kg-day 5.27E-03

Nickel 3.74E+01 mg/kg 1.71E-06 mg/kg-day -- mg/kg-day -- 1.71E-05 mg/kg-day 2.00E-02 mg/kg-day 8.56E-04

Silver 1.60E+01 mg/kg 7.33E-07 mg/kg-day -- mg/kg-day -- 7.33E-06 mg/kg-day 5.00E-03 mg/kg-day 1.47E-03

Vanadium 4.45E+01 mg/kg 2.04E-06 mg/kg-day -- mg/kg-day -- 2.04E-05 mg/kg-day 5.00E-03 mg/kg-day 4.08E-03

Zinc 1.38E+03 mg/kg 6.32E-05 mg/kg-day -- mg/kg-day -- 6.32E-04 mg/kg-day 3.00E-01 mg/kg-day 2.11E-03

4,4'-DDD 4.63E+03 ug/kg 2.12E-07 mg/kg-day 2.40E-01 mg/kg-day 5.09E-08 2.12E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.76E-08 mg/kg-day 3.40E-01 mg/kg-day 9.39E-09 2.76E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 7.92E-07 mg/kg-day 3.40E-01 mg/kg-day 2.69E-07 7.92E-06 mg/kg-day 5.00E-04 mg/kg-day 1.58E-02

Aroclor-1248 5.60E+02 ug/kg 2.56E-08 mg/kg-day 2.00E+00 mg/kg-day 5.13E-08 2.56E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 6.14E-09 mg/kg-day 2.00E+00 mg/kg-day 1.23E-08 6.14E-08 mg/kg-day 2.00E-05 mg/kg-day 3.07E-03

Aroclor-1260 4.51E+01 ug/kg 2.07E-09 mg/kg-day 2.00E+00 mg/kg-day 4.13E-09 2.07E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.21E-08 mg/kg-day 1.60E+01 mg/kg-day 5.14E-07 3.21E-07 mg/kg-day 5.00E-05 mg/kg-day 6.42E-03

Heptachlor Epoxide 1.28E+01 ug/kg 5.86E-10 mg/kg-day 9.10E+00 mg/kg-day 5.33E-09 5.86E-09 mg/kg-day 1.30E-05 mg/kg-day 4.51E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.80E-07 mg/kg-day 7.30E-01 mg/kg-day 1.31E-07 1.80E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.32E-07 mg/kg-day 7.30E+00 mg/kg-day 9.66E-07 1.32E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.47E-07 mg/kg-day 7.30E-01 mg/kg-day 1.07E-07 1.47E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 9.80E-08 mg/kg-day 7.30E-02 mg/kg-day 7.15E-09 9.80E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.64E-07 mg/kg-day 7.30E-03 mg/kg-day 1.20E-09 1.64E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.28E-08 mg/kg-day 7.30E+00 mg/kg-day 9.36E-08 1.28E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 5.95E-08 mg/kg-day 7.30E-01 mg/kg-day 4.35E-08 5.95E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 3.55E-08 mg/kg-day -- mg/kg-day -- 3.55E-07 mg/kg-day 2.00E-02 mg/kg-day 1.78E-05

Phenanthrene 1.25E+04 ug/kg 5.72E-07 mg/kg-day -- mg/kg-day -- 5.72E-06 mg/kg-day 3.00E-02 mg/kg-day 1.91E-04

Ethylbenzene 6.55E+02 ug/kg 3.00E-08 mg/kg-day 1.10E-02 mg/kg-day 3.30E-10 3.00E-07 mg/kg-day 1.00E-01 mg/kg-day 3.00E-06

Exp. Route Total 5.04E-06 3.03E-01
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TABLE 7.14.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.81E-13 mg/kg-day 1.30E+05 mg/kg-day 4.95E-08 3.81E-12 mg/kg-day 1.00E-09 mg/kg-day 3.81E-03

Aluminum 1.98E+04 mg/kg 1.03E-05 mg/kg-day -- mg/kg-day -- 1.03E-04 mg/kg-day 1.00E+00 mg/kg-day 1.03E-04

Antimony 2.50E+01 mg/kg 1.31E-08 mg/kg-day -- mg/kg-day -- 1.31E-07 mg/kg-day 6.00E-05 mg/kg-day 2.18E-03

Arsenic 6.21E+00 mg/kg 9.73E-09 mg/kg-day 1.50E+00 mg/kg-day 1.46E-08 9.73E-08 mg/kg-day 3.00E-04 mg/kg-day 3.24E-04

Cadmium 4.71E+01 mg/kg 2.46E-09 mg/kg-day -- mg/kg-day -- 2.46E-08 mg/kg-day 2.50E-05 mg/kg-day 9.84E-04

Chromium 3.94E+01 mg/kg 2.06E-08 mg/kg-day 2.00E+01 mg/kg-day 4.11E-07 2.06E-07 mg/kg-day 7.50E-05 mg/kg-day 2.74E-03

Cobalt 1.23E+01 mg/kg 6.42E-09 mg/kg-day -- mg/kg-day -- 6.42E-08 mg/kg-day 3.00E-04 mg/kg-day 2.14E-04

Copper 9.67E+02 mg/kg 5.05E-07 mg/kg-day -- mg/kg-day -- 5.05E-06 mg/kg-day 4.00E-02 mg/kg-day 1.26E-04

Iron 3.36E+04 mg/kg 1.75E-05 mg/kg-day -- mg/kg-day -- 1.75E-04 mg/kg-day 7.00E-01 mg/kg-day 2.51E-04

Lead 3.22E+02 mg/kg 1.68E-07 mg/kg-day -- mg/kg-day -- 1.68E-06 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 6.89E-07 mg/kg-day -- mg/kg-day -- 6.89E-06 mg/kg-day 9.60E-04 mg/kg-day 7.18E-03

Mercury 1.15E+00 mg/kg 6.00E-10 mg/kg-day -- mg/kg-day -- 6.00E-09 mg/kg-day 1.00E-04 mg/kg-day 6.00E-05

Nickel 3.74E+01 mg/kg 1.95E-08 mg/kg-day -- mg/kg-day -- 1.95E-07 mg/kg-day 8.00E-04 mg/kg-day 2.44E-04

Silver 1.60E+01 mg/kg 8.35E-09 mg/kg-day -- mg/kg-day -- 8.35E-08 mg/kg-day 2.00E-04 mg/kg-day 4.18E-04

Vanadium 4.45E+01 mg/kg 2.32E-08 mg/kg-day -- mg/kg-day -- 2.32E-07 mg/kg-day 1.30E-04 mg/kg-day 1.79E-03

Zinc 1.38E+03 mg/kg 7.20E-07 mg/kg-day -- mg/kg-day -- 7.20E-06 mg/kg-day 3.00E-01 mg/kg-day 2.40E-05

4,4'-DDD 4.63E+03 ug/kg 7.25E-09 mg/kg-day 2.40E-01 mg/kg-day 1.74E-09 7.25E-08 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 9.44E-10 mg/kg-day 3.40E-01 mg/kg-day 3.21E-10 9.44E-09 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.71E-08 mg/kg-day 3.40E-01 mg/kg-day 9.21E-09 2.71E-07 mg/kg-day 5.00E-04 mg/kg-day 5.42E-04

Aroclor-1248 5.60E+02 ug/kg 4.09E-09 mg/kg-day 2.00E+00 mg/kg-day 8.19E-09 4.09E-08 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 9.79E-10 mg/kg-day 2.00E+00 mg/kg-day 1.96E-09 9.79E-09 mg/kg-day 2.00E-05 mg/kg-day 4.90E-04

Aroclor-1260 4.51E+01 ug/kg 3.30E-10 mg/kg-day 2.00E+00 mg/kg-day 6.59E-10 3.30E-09 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.66E-09 mg/kg-day 1.60E+01 mg/kg-day 5.86E-08 3.66E-08 mg/kg-day 5.00E-05 mg/kg-day 7.32E-04

Heptachlor Epoxide 1.28E+01 ug/kg 6.68E-11 mg/kg-day 9.10E+00 mg/kg-day 6.08E-10 6.68E-10 mg/kg-day 1.30E-05 mg/kg-day 5.14E-05

Benz(a)anthracene 3.92E+03 ug/kg 2.66E-08 mg/kg-day 7.30E-01 mg/kg-day 1.94E-08 2.66E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.96E-08 mg/kg-day 7.30E+00 mg/kg-day 1.43E-07 1.96E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 2.18E-08 mg/kg-day 7.30E-01 mg/kg-day 1.59E-08 2.18E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.45E-08 mg/kg-day 7.30E-02 mg/kg-day 1.06E-09 1.45E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 2.43E-08 mg/kg-day 7.30E-03 mg/kg-day 1.77E-10 2.43E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.90E-09 mg/kg-day 7.30E+00 mg/kg-day 1.39E-08 1.90E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 8.82E-09 mg/kg-day 7.30E-01 mg/kg-day 6.44E-09 8.82E-08 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 5.27E-09 mg/kg-day -- mg/kg-day -- 5.27E-08 mg/kg-day 2.00E-02 mg/kg-day 2.63E-06

Phenanthrene 1.25E+04 ug/kg 8.48E-08 mg/kg-day -- mg/kg-day -- 8.48E-07 mg/kg-day 3.00E-02 mg/kg-day 2.83E-05

Ethylbenzene 6.55E+02 ug/kg 1.03E-09 mg/kg-day 1.10E-02 mg/kg-day 1.13E-11 1.03E-08 mg/kg-day 1.00E-01 mg/kg-day 1.03E-07

Exp. Route Total 7.57E-07 2.23E-02

Exposure Point Total 5.80E-06 3.25E-01

Exposure Medium Total 5.80E-06 3.25E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.63E-06 mg/m3 3.40E-02 1/(mg/m3) 8.94E-08 2.63E-05 mg/m3 3.00E-03 mg/m3 8.77E-03

Ethylbenzene 7.00E+03 ug/kg 9.27E-05 mg/m3 2.50E-03 1/(mg/m3) 2.32E-07 9.27E-04 mg/m3 1.00E+00 mg/m3 9.27E-04

Exp. Route Total 3.21E-07 9.69E-03

Exposure Point Total 3.21E-07 9.69E-03

Exposure Medium Total 3.21E-07 9.69E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.95E-10 mg/m3 1.20E+01 1/(mg/m3) 2.34E-09 1.95E-09 mg/m3 1.00E-04 mg/m3 1.95E-05

Manganese 1.32E+03 mg/kg 6.54E-09 mg/m3 -- 1/(mg/m3) -- 6.54E-08 mg/m3 5.00E-05 mg/m3 1.31E-03

Exp. Route Total 2.34E-09 1.33E-03

Exposure Point Total 2.34E-09 1.33E-03

Exposure Medium Total 2.34E-09 1.33E-03

Medium Total 6.12E-06 3.36E-01

Total of Receptor Risks Across All Media 6.12E-06 Total of Receptor Hazards Across All Media 3.36E-01
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TABLE 7.14a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.11E-11 mg/kg-day 1.30E+05 mg/kg-day 1.45E-06 1.11E-10 mg/kg-day 1.00E-09 mg/kg-day 1.11E-01

Aluminum 1.98E+04 mg/kg 9.07E-04 mg/kg-day -- mg/kg-day -- 9.07E-03 mg/kg-day 1.00E+00 mg/kg-day 9.07E-03

Antimony 2.50E+01 mg/kg 1.14E-06 mg/kg-day -- mg/kg-day -- 1.14E-05 mg/kg-day 4.00E-04 mg/kg-day 2.86E-02

Cadmium 4.71E+01 mg/kg 2.16E-06 mg/kg-day -- mg/kg-day -- 2.16E-05 mg/kg-day 1.00E-03 mg/kg-day 2.16E-02

Chromium 3.94E+01 mg/kg 1.80E-06 mg/kg-day 5.00E-01 mg/kg-day 9.02E-07 1.80E-05 mg/kg-day 3.00E-03 mg/kg-day 6.01E-03

Cobalt 1.23E+01 mg/kg 5.63E-07 mg/kg-day -- mg/kg-day -- 5.63E-06 mg/kg-day 3.00E-04 mg/kg-day 1.88E-02

Copper 9.67E+02 mg/kg 4.43E-05 mg/kg-day -- mg/kg-day -- 4.43E-04 mg/kg-day 4.00E-02 mg/kg-day 1.11E-02

Iron 3.36E+04 mg/kg 1.54E-03 mg/kg-day -- mg/kg-day -- 1.54E-02 mg/kg-day 7.00E-01 mg/kg-day 2.20E-02

Lead 3.22E+02 mg/kg 1.47E-05 mg/kg-day -- mg/kg-day -- 1.47E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 6.04E-05 mg/kg-day -- mg/kg-day -- 6.04E-04 mg/kg-day 2.40E-02 mg/kg-day 2.52E-02

Mercury 1.15E+00 mg/kg 5.27E-08 mg/kg-day -- mg/kg-day -- 5.27E-07 mg/kg-day 1.00E-04 mg/kg-day 5.27E-03

Nickel 3.74E+01 mg/kg 1.71E-06 mg/kg-day -- mg/kg-day -- 1.71E-05 mg/kg-day 2.00E-02 mg/kg-day 8.56E-04

Silver 1.60E+01 mg/kg 7.33E-07 mg/kg-day -- mg/kg-day -- 7.33E-06 mg/kg-day 5.00E-03 mg/kg-day 1.47E-03

Vanadium 4.45E+01 mg/kg 2.04E-06 mg/kg-day -- mg/kg-day -- 2.04E-05 mg/kg-day 5.00E-03 mg/kg-day 4.08E-03

Zinc 1.38E+03 mg/kg 6.32E-05 mg/kg-day -- mg/kg-day -- 6.32E-04 mg/kg-day 3.00E-01 mg/kg-day 2.11E-03

4,4'-DDD 4.63E+03 ug/kg 2.12E-07 mg/kg-day 2.40E-01 mg/kg-day 5.09E-08 2.12E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.76E-08 mg/kg-day 3.40E-01 mg/kg-day 9.39E-09 2.76E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 7.92E-07 mg/kg-day 3.40E-01 mg/kg-day 2.69E-07 7.92E-06 mg/kg-day 5.00E-04 mg/kg-day 1.58E-02

Aroclor-1248 5.60E+02 ug/kg 2.56E-08 mg/kg-day 2.00E+00 mg/kg-day 5.13E-08 2.56E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 6.14E-09 mg/kg-day 2.00E+00 mg/kg-day 1.23E-08 6.14E-08 mg/kg-day 2.00E-05 mg/kg-day 3.07E-03

Aroclor-1260 4.51E+01 ug/kg 2.07E-09 mg/kg-day 2.00E+00 mg/kg-day 4.13E-09 2.07E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.21E-08 mg/kg-day 1.60E+01 mg/kg-day 5.14E-07 3.21E-07 mg/kg-day 5.00E-05 mg/kg-day 6.42E-03

Heptachlor Epoxide 1.28E+01 ug/kg 5.86E-10 mg/kg-day 9.10E+00 mg/kg-day 5.33E-09 5.86E-09 mg/kg-day 1.30E-05 mg/kg-day 4.51E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.80E-07 mg/kg-day 7.30E-01 mg/kg-day 1.31E-07 1.80E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.32E-07 mg/kg-day 7.30E+00 mg/kg-day 9.66E-07 1.32E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.47E-07 mg/kg-day 7.30E-01 mg/kg-day 1.07E-07 1.47E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 9.80E-08 mg/kg-day 7.30E-02 mg/kg-day 7.15E-09 9.80E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.64E-07 mg/kg-day 7.30E-03 mg/kg-day 1.20E-09 1.64E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.28E-08 mg/kg-day 7.30E+00 mg/kg-day 9.36E-08 1.28E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 5.95E-08 mg/kg-day 7.30E-01 mg/kg-day 4.35E-08 5.95E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 3.55E-08 mg/kg-day -- mg/kg-day -- 3.55E-07 mg/kg-day 2.00E-02 mg/kg-day 1.78E-05

Phenanthrene 1.25E+04 ug/kg 5.72E-07 mg/kg-day -- mg/kg-day -- 5.72E-06 mg/kg-day 3.00E-02 mg/kg-day 1.91E-04

Ethylbenzene 6.55E+02 ug/kg 3.00E-08 mg/kg-day 1.10E-02 mg/kg-day 3.30E-10 3.00E-07 mg/kg-day 1.00E-01 mg/kg-day 3.00E-06

Exp. Route Total 4.62E-06 2.93E-01
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TABLE 7.14a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - RESIDENTIAL ADULT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.81E-13 mg/kg-day 1.30E+05 mg/kg-day 4.95E-08 3.81E-12 mg/kg-day 1.00E-09 mg/kg-day 3.81E-03

Aluminum 1.98E+04 mg/kg 1.03E-05 mg/kg-day -- mg/kg-day -- 1.03E-04 mg/kg-day 1.00E+00 mg/kg-day 1.03E-04

Antimony 2.50E+01 mg/kg 1.31E-08 mg/kg-day -- mg/kg-day -- 1.31E-07 mg/kg-day 6.00E-05 mg/kg-day 2.18E-03

Cadmium 4.71E+01 mg/kg 2.46E-09 mg/kg-day -- mg/kg-day -- 2.46E-08 mg/kg-day 2.50E-05 mg/kg-day 9.84E-04

Chromium 3.94E+01 mg/kg 2.06E-08 mg/kg-day 2.00E+01 mg/kg-day 4.11E-07 2.06E-07 mg/kg-day 7.50E-05 mg/kg-day 2.74E-03

Cobalt 1.23E+01 mg/kg 6.42E-09 mg/kg-day -- mg/kg-day -- 6.42E-08 mg/kg-day 3.00E-04 mg/kg-day 2.14E-04

Copper 9.67E+02 mg/kg 5.05E-07 mg/kg-day -- mg/kg-day -- 5.05E-06 mg/kg-day 4.00E-02 mg/kg-day 1.26E-04

Iron 3.36E+04 mg/kg 1.75E-05 mg/kg-day -- mg/kg-day -- 1.75E-04 mg/kg-day 7.00E-01 mg/kg-day 2.51E-04

Lead 3.22E+02 mg/kg 1.68E-07 mg/kg-day -- mg/kg-day -- 1.68E-06 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 6.89E-07 mg/kg-day -- mg/kg-day -- 6.89E-06 mg/kg-day 9.60E-04 mg/kg-day 7.18E-03

Mercury 1.15E+00 mg/kg 6.00E-10 mg/kg-day -- mg/kg-day -- 6.00E-09 mg/kg-day 1.00E-04 mg/kg-day 6.00E-05

Nickel 3.74E+01 mg/kg 1.95E-08 mg/kg-day -- mg/kg-day -- 1.95E-07 mg/kg-day 8.00E-04 mg/kg-day 2.44E-04

Silver 1.60E+01 mg/kg 8.35E-09 mg/kg-day -- mg/kg-day -- 8.35E-08 mg/kg-day 2.00E-04 mg/kg-day 4.18E-04

Vanadium 4.45E+01 mg/kg 2.32E-08 mg/kg-day -- mg/kg-day -- 2.32E-07 mg/kg-day 1.30E-04 mg/kg-day 1.79E-03

Zinc 1.38E+03 mg/kg 7.20E-07 mg/kg-day -- mg/kg-day -- 7.20E-06 mg/kg-day 3.00E-01 mg/kg-day 2.40E-05

4,4'-DDD 4.63E+03 ug/kg 7.25E-09 mg/kg-day 2.40E-01 mg/kg-day 1.74E-09 7.25E-08 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 9.44E-10 mg/kg-day 3.40E-01 mg/kg-day 3.21E-10 9.44E-09 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 2.71E-08 mg/kg-day 3.40E-01 mg/kg-day 9.21E-09 2.71E-07 mg/kg-day 5.00E-04 mg/kg-day 5.42E-04

Aroclor-1248 5.60E+02 ug/kg 4.09E-09 mg/kg-day 2.00E+00 mg/kg-day 8.19E-09 4.09E-08 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 9.79E-10 mg/kg-day 2.00E+00 mg/kg-day 1.96E-09 9.79E-09 mg/kg-day 2.00E-05 mg/kg-day 4.90E-04

Aroclor-1260 4.51E+01 ug/kg 3.30E-10 mg/kg-day 2.00E+00 mg/kg-day 6.59E-10 3.30E-09 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 3.66E-09 mg/kg-day 1.60E+01 mg/kg-day 5.86E-08 3.66E-08 mg/kg-day 5.00E-05 mg/kg-day 7.32E-04

Heptachlor Epoxide 1.28E+01 ug/kg 6.68E-11 mg/kg-day 9.10E+00 mg/kg-day 6.08E-10 6.68E-10 mg/kg-day 1.30E-05 mg/kg-day 5.14E-05

Benz(a)anthracene 3.92E+03 ug/kg 2.66E-08 mg/kg-day 7.30E-01 mg/kg-day 1.94E-08 2.66E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.96E-08 mg/kg-day 7.30E+00 mg/kg-day 1.43E-07 1.96E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 2.18E-08 mg/kg-day 7.30E-01 mg/kg-day 1.59E-08 2.18E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.45E-08 mg/kg-day 7.30E-02 mg/kg-day 1.06E-09 1.45E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 2.43E-08 mg/kg-day 7.30E-03 mg/kg-day 1.77E-10 2.43E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.90E-09 mg/kg-day 7.30E+00 mg/kg-day 1.39E-08 1.90E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 8.82E-09 mg/kg-day 7.30E-01 mg/kg-day 6.44E-09 8.82E-08 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 5.27E-09 mg/kg-day -- mg/kg-day -- 5.27E-08 mg/kg-day 2.00E-02 mg/kg-day 2.63E-06

Phenanthrene 1.25E+04 ug/kg 8.48E-08 mg/kg-day -- mg/kg-day -- 8.48E-07 mg/kg-day 3.00E-02 mg/kg-day 2.83E-05

Ethylbenzene 6.55E+02 ug/kg 1.03E-09 mg/kg-day 1.10E-02 mg/kg-day 1.13E-11 1.03E-08 mg/kg-day 1.00E-01 mg/kg-day 1.03E-07

Exp. Route Total 7.42E-07 2.20E-02

Exposure Point Total 5.36E-06 3.15E-01

Exposure Medium Total 5.36E-06 3.15E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.63E-06 mg/m3 3.40E-02 1/(mg/m3) 8.94E-08 2.63E-05 mg/m3 3.00E-03 mg/m3 8.77E-03

Ethylbenzene 7.00E+03 ug/kg 9.27E-05 mg/m3 2.50E-03 1/(mg/m3) 2.32E-07 9.27E-04 mg/m3 1.00E+00 mg/m3 9.27E-04

Exp. Route Total 3.21E-07 9.69E-03

Exposure Point Total 3.21E-07 9.69E-03

Exposure Medium Total 3.21E-07 9.69E-03

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.95E-10 mg/m3 1.20E+01 1/(mg/m3) 2.34E-09 1.95E-09 mg/m3 1.00E-04 mg/m3 1.95E-05

Manganese 1.32E+03 mg/kg 6.54E-09 mg/m3 -- 1/(mg/m3) -- 6.54E-08 mg/m3 5.00E-05 mg/m3 1.31E-03

Exp. Route Total 2.34E-09 1.33E-03

Exposure Point Total 2.34E-09 1.33E-03

Exposure Medium Total 2.34E-09 1.33E-03

Medium Total 5.68E-06 3.26E-01

Total of Receptor Risks Across All Media 5.68E-06 Total of Receptor Hazards Across All Media 3.26E-01
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TABLE 7.15.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 4.08E-11 mg/kg-day 1.30E+05 mg/kg-day 5.30E-06 N/A

Aluminum 1.98E+04 mg/kg 9.07E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 1.14E-06 mg/kg-day -- mg/kg-day -- N/A

Arsenic 6.21E+00 mg/kg 1.04E-06 mg/kg-day 1.50E+00 mg/kg-day 1.56E-06 N/A

Cadmium 4.71E+01 mg/kg 2.16E-06 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 6.62E-06 mg/kg-day 5.00E-01 mg/kg-day 8.12E-06 N/A

Cobalt 1.23E+01 mg/kg 5.63E-07 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 4.43E-05 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 1.54E-03 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 1.47E-05 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 6.04E-05 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 5.27E-08 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 1.71E-06 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 7.33E-07 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 2.04E-06 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 6.32E-05 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 7.77E-07 mg/kg-day 2.40E-01 mg/kg-day 1.87E-07 N/A

4,4'-DDE 6.03E+02 ug/kg 1.01E-07 mg/kg-day 3.40E-01 mg/kg-day 3.44E-08 N/A

4,4'-DDT 1.73E+04 ug/kg 2.90E-06 mg/kg-day 3.40E-01 mg/kg-day 9.88E-07 N/A

Aroclor-1248 5.60E+02 ug/kg 9.40E-08 mg/kg-day 2.00E+00 mg/kg-day 1.88E-07 N/A

Aroclor-1254 1.34E+02 ug/kg 2.25E-08 mg/kg-day 2.00E+00 mg/kg-day 4.50E-08 N/A

Aroclor-1260 4.51E+01 ug/kg 7.57E-09 mg/kg-day 2.00E+00 mg/kg-day 1.51E-08 N/A

Dieldrin 7.01E+02 ug/kg 1.18E-07 mg/kg-day 1.60E+01 mg/kg-day 1.88E-06 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 2.15E-09 mg/kg-day 9.10E+00 mg/kg-day 1.96E-08 N/A

Benz(a)anthracene 3.92E+03 ug/kg 6.58E-07 mg/kg-day 7.30E-01 mg/kg-day 1.18E-06 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 4.85E-07 mg/kg-day 7.30E+00 mg/kg-day 8.69E-06 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 5.39E-07 mg/kg-day 7.30E-01 mg/kg-day 9.66E-07 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 3.59E-07 mg/kg-day 7.30E-02 mg/kg-day 6.44E-08 N/A

Chrysene 3.58E+03 ug/kg 6.01E-07 mg/kg-day 7.30E-03 mg/kg-day 1.08E-08 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 4.70E-08 mg/kg-day 7.30E+00 mg/kg-day 8.42E-07 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 2.18E-07 mg/kg-day 7.30E-01 mg/kg-day 3.91E-07 N/A

Naphthalene 7.76E+02 ug/kg 3.55E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 5.72E-07 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 1.10E-07 mg/kg-day 1.10E-02 mg/kg-day 1.21E-09 N/A

Exp. Route Total 3.05E-05 --
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TABLE 7.15.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.38E-12 mg/kg-day 1.30E+05 mg/kg-day 1.79E-07 N/A

Aluminum 1.98E+04 mg/kg 1.03E-05 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 1.31E-08 mg/kg-day -- mg/kg-day -- N/A

Arsenic 6.21E+00 mg/kg 3.52E-08 mg/kg-day 1.50E+00 mg/kg-day 5.28E-08 N/A

Cadmium 4.71E+01 mg/kg 2.46E-09 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 7.45E-08 mg/kg-day 2.00E+01 mg/kg-day 3.64E-06 N/A

Cobalt 1.23E+01 mg/kg 6.42E-09 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 5.05E-07 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 1.75E-05 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 1.68E-07 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 6.89E-07 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 6.00E-10 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 1.95E-08 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 8.35E-09 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 2.32E-08 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 7.20E-07 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 2.62E-08 mg/kg-day 2.40E-01 mg/kg-day 6.30E-09 N/A

4,4'-DDE 6.03E+02 ug/kg 3.42E-09 mg/kg-day 3.40E-01 mg/kg-day 1.16E-09 N/A

4,4'-DDT 1.73E+04 ug/kg 9.81E-08 mg/kg-day 3.40E-01 mg/kg-day 3.33E-08 N/A

Aroclor-1248 5.60E+02 ug/kg 1.48E-08 mg/kg-day 2.00E+00 mg/kg-day 2.96E-08 N/A

Aroclor-1254 1.34E+02 ug/kg 3.55E-09 mg/kg-day 2.00E+00 mg/kg-day 7.09E-09 N/A

Aroclor-1260 4.51E+01 ug/kg 1.19E-09 mg/kg-day 2.00E+00 mg/kg-day 2.39E-09 N/A

Dieldrin 7.01E+02 ug/kg 1.32E-08 mg/kg-day 1.60E+01 mg/kg-day 2.12E-07 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 2.42E-10 mg/kg-day 9.10E+00 mg/kg-day 2.20E-09 N/A

Benz(a)anthracene 3.92E+03 ug/kg 9.63E-08 mg/kg-day 7.30E-01 mg/kg-day 1.72E-07 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 7.10E-08 mg/kg-day 7.30E+00 mg/kg-day 1.27E-06 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 7.89E-08 mg/kg-day 7.30E-01 mg/kg-day 1.41E-07 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 5.26E-08 mg/kg-day 7.30E-02 mg/kg-day 9.39E-09 N/A

Chrysene 3.58E+03 ug/kg 8.79E-08 mg/kg-day 7.30E-03 mg/kg-day 1.57E-09 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 6.88E-09 mg/kg-day 7.30E+00 mg/kg-day 1.23E-07 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.19E-08 mg/kg-day 7.30E-01 mg/kg-day 5.71E-08 N/A

Naphthalene 7.76E+02 ug/kg 5.27E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 8.48E-08 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 3.71E-09 mg/kg-day 1.10E-02 mg/kg-day 4.08E-11 N/A

Exp. Route Total 5.94E-06 --

Exposure Point Total 3.64E-05 --

Exposure Medium Total 3.64E-05 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 3.38E-06 mg/m3 3.40E-02 1/(mg/m3) 1.15E-07 N/A

Ethylbenzene 7.00E+03 ug/kg 1.19E-04 mg/m3 2.50E-03 1/(mg/m3) 2.98E-07 N/A

Exp. Route Total 4.13E-07 --

Exposure Point Total 4.13E-07 --

Exposure Medium Total 4.13E-07 --

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 2.51E-10 mg/m3 1.20E+01 1/(mg/m3) 4.35E-09 N/A

Manganese 1.32E+03 mg/kg 6.54E-09 mg/m3 -- 1/(mg/m3) -- N/A

Exp. Route Total 4.35E-09 --

Exposure Point Total 4.35E-09 --

Exposure Medium Total 4.35E-09 --

Medium Total 3.69E-05 --

Total of Receptor Risks Across All Media 3.69E-05 Total of Receptor Hazards Across All Media --
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TABLE 7.15a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 4.08E-11 mg/kg-day 1.30E+05 mg/kg-day 5.30E-06 N/A

Aluminum 1.98E+04 mg/kg 9.07E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 1.14E-06 mg/kg-day -- mg/kg-day -- N/A

Cadmium 4.71E+01 mg/kg 2.16E-06 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 6.62E-06 mg/kg-day 5.00E-01 mg/kg-day 8.12E-06 N/A

Cobalt 1.23E+01 mg/kg 5.63E-07 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 4.43E-05 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 1.54E-03 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 1.47E-05 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 6.04E-05 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 5.27E-08 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 1.71E-06 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 7.33E-07 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 2.04E-06 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 6.32E-05 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 7.77E-07 mg/kg-day 2.40E-01 mg/kg-day 1.87E-07 N/A

4,4'-DDE 6.03E+02 ug/kg 1.01E-07 mg/kg-day 3.40E-01 mg/kg-day 3.44E-08 N/A

4,4'-DDT 1.73E+04 ug/kg 2.90E-06 mg/kg-day 3.40E-01 mg/kg-day 9.88E-07 N/A

Aroclor-1248 5.60E+02 ug/kg 9.40E-08 mg/kg-day 2.00E+00 mg/kg-day 1.88E-07 N/A

Aroclor-1254 1.34E+02 ug/kg 2.25E-08 mg/kg-day 2.00E+00 mg/kg-day 4.50E-08 N/A

Aroclor-1260 4.51E+01 ug/kg 7.57E-09 mg/kg-day 2.00E+00 mg/kg-day 1.51E-08 N/A

Dieldrin 7.01E+02 ug/kg 1.18E-07 mg/kg-day 1.60E+01 mg/kg-day 1.88E-06 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 2.15E-09 mg/kg-day 9.10E+00 mg/kg-day 1.96E-08 N/A

Benz(a)anthracene 3.92E+03 ug/kg 6.58E-07 mg/kg-day 7.30E-01 mg/kg-day 1.18E-06 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 4.85E-07 mg/kg-day 7.30E+00 mg/kg-day 8.69E-06 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 5.39E-07 mg/kg-day 7.30E-01 mg/kg-day 9.66E-07 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 3.59E-07 mg/kg-day 7.30E-02 mg/kg-day 6.44E-08 N/A

Chrysene 3.58E+03 ug/kg 6.01E-07 mg/kg-day 7.30E-03 mg/kg-day 1.08E-08 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 4.70E-08 mg/kg-day 7.30E+00 mg/kg-day 8.42E-07 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 2.18E-07 mg/kg-day 7.30E-01 mg/kg-day 3.91E-07 N/A

Naphthalene 7.76E+02 ug/kg 3.55E-08 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 5.72E-07 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 1.10E-07 mg/kg-day 1.10E-02 mg/kg-day 1.21E-09 N/A

Exp. Route Total 2.89E-05 --
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TABLE 7.15a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Resident

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 1.38E-12 mg/kg-day 1.30E+05 mg/kg-day 1.79E-07 N/A

Aluminum 1.98E+04 mg/kg 1.03E-05 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 1.31E-08 mg/kg-day -- mg/kg-day -- N/A

Cadmium 4.71E+01 mg/kg 2.46E-09 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 7.45E-08 mg/kg-day 2.00E+01 mg/kg-day 3.64E-06 N/A

Cobalt 1.23E+01 mg/kg 6.42E-09 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 5.05E-07 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 1.75E-05 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 1.68E-07 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 6.89E-07 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 6.00E-10 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 1.95E-08 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 8.35E-09 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 2.32E-08 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 7.20E-07 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 2.62E-08 mg/kg-day 2.40E-01 mg/kg-day 6.30E-09 N/A

4,4'-DDE 6.03E+02 ug/kg 3.42E-09 mg/kg-day 3.40E-01 mg/kg-day 1.16E-09 N/A

4,4'-DDT 1.73E+04 ug/kg 9.81E-08 mg/kg-day 3.40E-01 mg/kg-day 3.33E-08 N/A

Aroclor-1248 5.60E+02 ug/kg 1.48E-08 mg/kg-day 2.00E+00 mg/kg-day 2.96E-08 N/A

Aroclor-1254 1.34E+02 ug/kg 3.55E-09 mg/kg-day 2.00E+00 mg/kg-day 7.09E-09 N/A

Aroclor-1260 4.51E+01 ug/kg 1.19E-09 mg/kg-day 2.00E+00 mg/kg-day 2.39E-09 N/A

Dieldrin 7.01E+02 ug/kg 1.32E-08 mg/kg-day 1.60E+01 mg/kg-day 2.12E-07 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 2.42E-10 mg/kg-day 9.10E+00 mg/kg-day 2.20E-09 N/A

Benz(a)anthracene 3.92E+03 ug/kg 9.63E-08 mg/kg-day 7.30E-01 mg/kg-day 1.72E-07 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 7.10E-08 mg/kg-day 7.30E+00 mg/kg-day 1.27E-06 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 7.89E-08 mg/kg-day 7.30E-01 mg/kg-day 1.41E-07 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 5.26E-08 mg/kg-day 7.30E-02 mg/kg-day 9.39E-09 N/A

Chrysene 3.58E+03 ug/kg 8.79E-08 mg/kg-day 7.30E-03 mg/kg-day 1.57E-09 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 6.88E-09 mg/kg-day 7.30E+00 mg/kg-day 1.23E-07 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.19E-08 mg/kg-day 7.30E-01 mg/kg-day 5.71E-08 N/A

Naphthalene 7.76E+02 ug/kg 5.27E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 8.48E-08 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 3.71E-09 mg/kg-day 1.10E-02 mg/kg-day 4.08E-11 N/A

Exp. Route Total 5.89E-06 --

Exposure Point Total 3.48E-05 --

Exposure Medium Total 3.48E-05 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 3.38E-06 mg/m3 3.40E-02 1/(mg/m3) 1.15E-07 N/A

Ethylbenzene 7.00E+03 ug/kg 1.19E-04 mg/m3 2.50E-03 1/(mg/m3) 2.98E-07 N/A

Exp. Route Total 4.13E-07 --

Exposure Point Total 4.13E-07 --

Exposure Medium Total 4.13E-07 --

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 2.51E-10 mg/m3 1.20E+01 1/(mg/m3) 4.35E-09 N/A

Manganese 1.32E+03 mg/kg 6.54E-09 mg/m3 -- 1/(mg/m3) -- N/A

Exp. Route Total 4.35E-09 --

Exposure Point Total 4.35E-09 --

Exposure Medium Total 4.35E-09 --

Medium Total 3.52E-05 --

Total of Receptor Risks Across All Media 3.52E-05 Total of Receptor Hazards Across All Media --
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TABLE 7.16.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 6.59E-12 mg/kg-day 1.30E+05 mg/kg-day 8.57E-07 2.31E-10 mg/kg-day 1.00E-09 mg/kg-day 2.31E-01

Aluminum 1.98E+04 mg/kg 5.37E-04 mg/kg-day -- mg/kg-day -- 1.88E-02 mg/kg-day 1.00E+00 mg/kg-day 1.88E-02

Antimony 2.50E+01 mg/kg 6.78E-07 mg/kg-day -- mg/kg-day -- 2.37E-05 mg/kg-day 4.00E-04 mg/kg-day 5.94E-02

Arsenic 6.21E+00 mg/kg 1.69E-07 mg/kg-day 1.50E+00 mg/kg-day 2.53E-07 5.90E-06 mg/kg-day 3.00E-04 mg/kg-day 1.97E-02

Cadmium 4.71E+01 mg/kg 1.28E-06 mg/kg-day -- mg/kg-day -- 4.47E-05 mg/kg-day 1.00E-03 mg/kg-day 4.47E-02

Chromium 3.94E+01 mg/kg 1.07E-06 mg/kg-day 5.00E-01 mg/kg-day 1.60E-06 3.74E-05 mg/kg-day 3.00E-03 mg/kg-day 1.25E-02

Cobalt 1.23E+01 mg/kg 3.34E-07 mg/kg-day -- mg/kg-day -- 1.17E-05 mg/kg-day 3.00E-04 mg/kg-day 3.89E-02

Copper 9.67E+02 mg/kg 2.62E-05 mg/kg-day -- mg/kg-day -- 9.18E-04 mg/kg-day 4.00E-02 mg/kg-day 2.30E-02

Iron 3.36E+04 mg/kg 9.12E-04 mg/kg-day -- mg/kg-day -- 3.19E-02 mg/kg-day 7.00E-01 mg/kg-day 4.56E-02

Lead 3.22E+02 mg/kg 8.74E-06 mg/kg-day -- mg/kg-day -- 3.06E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 3.58E-05 mg/kg-day -- mg/kg-day -- 1.25E-03 mg/kg-day 2.40E-02 mg/kg-day 5.22E-02

Mercury 1.15E+00 mg/kg 3.12E-08 mg/kg-day -- mg/kg-day -- 1.09E-06 mg/kg-day 1.00E-04 mg/kg-day 1.09E-02

Nickel 3.74E+01 mg/kg 1.01E-06 mg/kg-day -- mg/kg-day -- 3.55E-05 mg/kg-day 2.00E-02 mg/kg-day 1.78E-03

Silver 1.60E+01 mg/kg 4.34E-07 mg/kg-day -- mg/kg-day -- 1.52E-05 mg/kg-day 5.00E-03 mg/kg-day 3.04E-03

Vanadium 4.45E+01 mg/kg 1.21E-06 mg/kg-day -- mg/kg-day -- 4.23E-05 mg/kg-day 5.00E-03 mg/kg-day 8.45E-03

Zinc 1.38E+03 mg/kg 3.74E-05 mg/kg-day -- mg/kg-day -- 1.31E-03 mg/kg-day 3.00E-01 mg/kg-day 4.37E-03

4,4'-DDD 4.63E+03 ug/kg 1.26E-07 mg/kg-day 2.40E-01 mg/kg-day 3.02E-08 4.40E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.64E-08 mg/kg-day 3.40E-01 mg/kg-day 5.56E-09 5.73E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 4.69E-07 mg/kg-day 3.40E-01 mg/kg-day 1.60E-07 1.64E-05 mg/kg-day 5.00E-04 mg/kg-day 3.29E-02

Aroclor-1248 5.60E+02 ug/kg 1.52E-08 mg/kg-day 2.00E+00 mg/kg-day 3.04E-08 5.32E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 3.64E-09 mg/kg-day 2.00E+00 mg/kg-day 7.27E-09 1.27E-07 mg/kg-day 2.00E-05 mg/kg-day 6.36E-03

Aroclor-1260 4.51E+01 ug/kg 1.22E-09 mg/kg-day 2.00E+00 mg/kg-day 2.45E-09 4.28E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 1.90E-08 mg/kg-day 1.60E+01 mg/kg-day 3.04E-07 6.66E-07 mg/kg-day 5.00E-05 mg/kg-day 1.33E-02

Heptachlor Epoxide 1.28E+01 ug/kg 3.47E-10 mg/kg-day 9.10E+00 mg/kg-day 3.16E-09 1.22E-08 mg/kg-day 1.30E-05 mg/kg-day 9.35E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.06E-07 mg/kg-day 7.30E-01 mg/kg-day 2.33E-07 3.72E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 7.84E-08 mg/kg-day 7.30E+00 mg/kg-day 1.72E-06 2.74E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 8.71E-08 mg/kg-day 7.30E-01 mg/kg-day 1.91E-07 3.05E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 5.81E-08 mg/kg-day 7.30E-02 mg/kg-day 1.27E-08 2.03E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 9.71E-08 mg/kg-day 7.30E-03 mg/kg-day 2.13E-09 3.40E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 7.60E-09 mg/kg-day 7.30E+00 mg/kg-day 1.66E-07 2.66E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.53E-08 mg/kg-day 7.30E-01 mg/kg-day 7.73E-08 1.23E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 2.11E-08 mg/kg-day -- mg/kg-day -- 7.37E-07 mg/kg-day 2.00E-02 mg/kg-day 3.69E-05

Phenanthrene 1.25E+04 ug/kg 3.39E-07 mg/kg-day -- mg/kg-day -- 1.19E-05 mg/kg-day 3.00E-02 mg/kg-day 3.96E-04

Ethylbenzene 6.55E+02 ug/kg 1.78E-08 mg/kg-day 1.10E-02 mg/kg-day 1.96E-10 6.22E-07 mg/kg-day 1.00E-01 mg/kg-day 6.22E-06

Exp. Route Total 5.66E-06 6.28E-01
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TABLE 7.16.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.22E-13 mg/kg-day 1.30E+05 mg/kg-day 2.88E-08 7.75E-12 mg/kg-day 1.00E-09 mg/kg-day 7.75E-03

Aluminum 1.98E+04 mg/kg 6.02E-06 mg/kg-day -- mg/kg-day -- 2.11E-04 mg/kg-day 1.00E+00 mg/kg-day 2.11E-04

Antimony 2.50E+01 mg/kg 7.60E-09 mg/kg-day -- mg/kg-day -- 2.66E-07 mg/kg-day 6.00E-05 mg/kg-day 4.43E-03

Arsenic 6.21E+00 mg/kg 5.66E-09 mg/kg-day 1.50E+00 mg/kg-day 8.49E-09 1.98E-07 mg/kg-day 3.00E-04 mg/kg-day 6.61E-04

Cadmium 4.71E+01 mg/kg 1.43E-09 mg/kg-day -- mg/kg-day -- 5.01E-08 mg/kg-day 2.50E-05 mg/kg-day 2.00E-03

Chromium 3.94E+01 mg/kg 1.20E-08 mg/kg-day 2.00E+01 mg/kg-day 7.18E-07 4.19E-07 mg/kg-day 7.50E-05 mg/kg-day 5.59E-03

Cobalt 1.23E+01 mg/kg 3.74E-09 mg/kg-day -- mg/kg-day -- 1.31E-07 mg/kg-day 3.00E-04 mg/kg-day 4.36E-04

Copper 9.67E+02 mg/kg 2.94E-07 mg/kg-day -- mg/kg-day -- 1.03E-05 mg/kg-day 4.00E-02 mg/kg-day 2.57E-04

Iron 3.36E+04 mg/kg 1.02E-05 mg/kg-day -- mg/kg-day -- 3.57E-04 mg/kg-day 7.00E-01 mg/kg-day 5.11E-04

Lead 3.22E+02 mg/kg 9.79E-08 mg/kg-day -- mg/kg-day -- 3.43E-06 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 4.01E-07 mg/kg-day -- mg/kg-day -- 1.40E-05 mg/kg-day 9.60E-04 mg/kg-day 1.46E-02

Mercury 1.15E+00 mg/kg 3.50E-10 mg/kg-day -- mg/kg-day -- 1.22E-08 mg/kg-day 1.00E-04 mg/kg-day 1.22E-04

Nickel 3.74E+01 mg/kg 1.14E-08 mg/kg-day -- mg/kg-day -- 3.98E-07 mg/kg-day 8.00E-04 mg/kg-day 4.97E-04

Silver 1.60E+01 mg/kg 4.86E-09 mg/kg-day -- mg/kg-day -- 1.70E-07 mg/kg-day 2.00E-04 mg/kg-day 8.51E-04

Vanadium 4.45E+01 mg/kg 1.35E-08 mg/kg-day -- mg/kg-day -- 4.73E-07 mg/kg-day 1.30E-04 mg/kg-day 3.64E-03

Zinc 1.38E+03 mg/kg 4.19E-07 mg/kg-day -- mg/kg-day -- 1.47E-05 mg/kg-day 3.00E-01 mg/kg-day 4.89E-05

4,4'-DDD 4.63E+03 ug/kg 4.22E-09 mg/kg-day 2.40E-01 mg/kg-day 1.01E-09 1.48E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 5.50E-10 mg/kg-day 3.40E-01 mg/kg-day 1.87E-10 1.92E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.58E-08 mg/kg-day 3.40E-01 mg/kg-day 5.36E-09 5.52E-07 mg/kg-day 5.00E-04 mg/kg-day 1.10E-03

Aroclor-1248 5.60E+02 ug/kg 2.38E-09 mg/kg-day 2.00E+00 mg/kg-day 4.77E-09 8.34E-08 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 5.70E-10 mg/kg-day 2.00E+00 mg/kg-day 1.14E-09 2.00E-08 mg/kg-day 2.00E-05 mg/kg-day 9.98E-04

Aroclor-1260 4.51E+01 ug/kg 1.92E-10 mg/kg-day 2.00E+00 mg/kg-day 3.84E-10 6.72E-09 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 2.13E-09 mg/kg-day 1.60E+01 mg/kg-day 3.41E-08 7.46E-08 mg/kg-day 5.00E-05 mg/kg-day 1.49E-03

Heptachlor Epoxide 1.28E+01 ug/kg 3.89E-11 mg/kg-day 9.10E+00 mg/kg-day 3.54E-10 1.36E-09 mg/kg-day 1.30E-05 mg/kg-day 1.05E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.55E-08 mg/kg-day 7.30E-01 mg/kg-day 3.39E-08 5.42E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.14E-08 mg/kg-day 7.30E+00 mg/kg-day 2.50E-07 4.00E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.27E-08 mg/kg-day 7.30E-01 mg/kg-day 2.78E-08 4.44E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 8.46E-09 mg/kg-day 7.30E-02 mg/kg-day 1.85E-09 2.96E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.41E-08 mg/kg-day 7.30E-03 mg/kg-day 3.10E-10 4.95E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.11E-09 mg/kg-day 7.30E+00 mg/kg-day 2.42E-08 3.87E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 5.14E-09 mg/kg-day 7.30E-01 mg/kg-day 1.12E-08 1.80E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 3.07E-09 mg/kg-day -- mg/kg-day -- 1.07E-07 mg/kg-day 2.00E-02 mg/kg-day 5.37E-06

Phenanthrene 1.25E+04 ug/kg 4.94E-08 mg/kg-day -- mg/kg-day -- 1.73E-06 mg/kg-day 3.00E-02 mg/kg-day 5.76E-05

Ethylbenzene 6.55E+02 ug/kg 5.97E-10 mg/kg-day 1.10E-02 mg/kg-day 6.57E-12 2.09E-08 mg/kg-day 1.00E-01 mg/kg-day 2.09E-07

Exp. Route Total 1.15E-06 4.54E-02

Exposure Point Total 6.81E-06 6.73E-01

Exposure Medium Total 6.81E-06 6.73E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 5.57E-08 mg/m3 3.40E-02 1/(mg/m3) 1.89E-09 1.95E-06 mg/m3 3.00E-03 mg/m3 6.49E-04

Ethylbenzene 7.00E+03 ug/kg 1.96E-06 mg/m3 2.50E-03 1/(mg/m3) 4.91E-09 6.87E-05 mg/m3 1.00E+00 mg/m3 6.87E-05

Exp. Route Total 6.80E-09 7.18E-04

Exposure Point Total 6.80E-09 7.18E-04

Exposure Medium Total 6.80E-09 7.18E-04

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 4.13E-12 mg/m3 1.20E+01 1/(mg/m3) 1.49E-10 1.45E-10 mg/m3 1.00E-04 mg/m3 1.45E-06

Manganese 1.32E+03 mg/kg 1.38E-10 mg/m3 -- 1/(mg/m3) -- 4.84E-09 mg/m3 5.00E-05 mg/m3 9.69E-05

Exp. Route Total 1.49E-10 9.83E-05

Exposure Point Total 1.49E-10 9.83E-05

Exposure Medium Total 1.49E-10 9.83E-05

Medium Total 6.82E-06 6.74E-01

Total of Receptor Risks Across All Media 6.82E-06 Total of Receptor Hazards Across All Media 6.74E-01
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TABLE 7.16a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 6.59E-12 mg/kg-day 1.30E+05 mg/kg-day 8.57E-07 2.31E-10 mg/kg-day 1.00E-09 mg/kg-day 2.31E-01

Aluminum 1.98E+04 mg/kg 5.37E-04 mg/kg-day -- mg/kg-day -- 1.88E-02 mg/kg-day 1.00E+00 mg/kg-day 1.88E-02

Antimony 2.50E+01 mg/kg 6.78E-07 mg/kg-day -- mg/kg-day -- 2.37E-05 mg/kg-day 4.00E-04 mg/kg-day 5.94E-02

Cadmium 4.71E+01 mg/kg 1.28E-06 mg/kg-day -- mg/kg-day -- 4.47E-05 mg/kg-day 1.00E-03 mg/kg-day 4.47E-02

Chromium 3.94E+01 mg/kg 1.07E-06 mg/kg-day 5.00E-01 mg/kg-day 1.60E-06 3.74E-05 mg/kg-day 3.00E-03 mg/kg-day 1.25E-02

Cobalt 1.23E+01 mg/kg 3.34E-07 mg/kg-day -- mg/kg-day -- 1.17E-05 mg/kg-day 3.00E-04 mg/kg-day 3.89E-02

Copper 9.67E+02 mg/kg 2.62E-05 mg/kg-day -- mg/kg-day -- 9.18E-04 mg/kg-day 4.00E-02 mg/kg-day 2.30E-02

Iron 3.36E+04 mg/kg 9.12E-04 mg/kg-day -- mg/kg-day -- 3.19E-02 mg/kg-day 7.00E-01 mg/kg-day 4.56E-02

Lead 3.22E+02 mg/kg 8.74E-06 mg/kg-day -- mg/kg-day -- 3.06E-04 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 3.58E-05 mg/kg-day -- mg/kg-day -- 1.25E-03 mg/kg-day 2.40E-02 mg/kg-day 5.22E-02

Mercury 1.15E+00 mg/kg 3.12E-08 mg/kg-day -- mg/kg-day -- 1.09E-06 mg/kg-day 1.00E-04 mg/kg-day 1.09E-02

Nickel 3.74E+01 mg/kg 1.01E-06 mg/kg-day -- mg/kg-day -- 3.55E-05 mg/kg-day 2.00E-02 mg/kg-day 1.78E-03

Silver 1.60E+01 mg/kg 4.34E-07 mg/kg-day -- mg/kg-day -- 1.52E-05 mg/kg-day 5.00E-03 mg/kg-day 3.04E-03

Vanadium 4.45E+01 mg/kg 1.21E-06 mg/kg-day -- mg/kg-day -- 4.23E-05 mg/kg-day 5.00E-03 mg/kg-day 8.45E-03

Zinc 1.38E+03 mg/kg 3.74E-05 mg/kg-day -- mg/kg-day -- 1.31E-03 mg/kg-day 3.00E-01 mg/kg-day 4.37E-03

4,4'-DDD 4.63E+03 ug/kg 1.26E-07 mg/kg-day 2.40E-01 mg/kg-day 3.02E-08 4.40E-06 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 1.64E-08 mg/kg-day 3.40E-01 mg/kg-day 5.56E-09 5.73E-07 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 4.69E-07 mg/kg-day 3.40E-01 mg/kg-day 1.60E-07 1.64E-05 mg/kg-day 5.00E-04 mg/kg-day 3.29E-02

Aroclor-1248 5.60E+02 ug/kg 1.52E-08 mg/kg-day 2.00E+00 mg/kg-day 3.04E-08 5.32E-07 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 3.64E-09 mg/kg-day 2.00E+00 mg/kg-day 7.27E-09 1.27E-07 mg/kg-day 2.00E-05 mg/kg-day 6.36E-03

Aroclor-1260 4.51E+01 ug/kg 1.22E-09 mg/kg-day 2.00E+00 mg/kg-day 2.45E-09 4.28E-08 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 1.90E-08 mg/kg-day 1.60E+01 mg/kg-day 3.04E-07 6.66E-07 mg/kg-day 5.00E-05 mg/kg-day 1.33E-02

Heptachlor Epoxide 1.28E+01 ug/kg 3.47E-10 mg/kg-day 9.10E+00 mg/kg-day 3.16E-09 1.22E-08 mg/kg-day 1.30E-05 mg/kg-day 9.35E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.06E-07 mg/kg-day 7.30E-01 mg/kg-day 2.33E-07 3.72E-06 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 7.84E-08 mg/kg-day 7.30E+00 mg/kg-day 1.72E-06 2.74E-06 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 8.71E-08 mg/kg-day 7.30E-01 mg/kg-day 1.91E-07 3.05E-06 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 5.81E-08 mg/kg-day 7.30E-02 mg/kg-day 1.27E-08 2.03E-06 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 9.71E-08 mg/kg-day 7.30E-03 mg/kg-day 2.13E-09 3.40E-06 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 7.60E-09 mg/kg-day 7.30E+00 mg/kg-day 1.66E-07 2.66E-07 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 3.53E-08 mg/kg-day 7.30E-01 mg/kg-day 7.73E-08 1.23E-06 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 2.11E-08 mg/kg-day -- mg/kg-day -- 7.37E-07 mg/kg-day 2.00E-02 mg/kg-day 3.69E-05

Phenanthrene 1.25E+04 ug/kg 3.39E-07 mg/kg-day -- mg/kg-day -- 1.19E-05 mg/kg-day 3.00E-02 mg/kg-day 3.96E-04

Ethylbenzene 6.55E+02 ug/kg 1.78E-08 mg/kg-day 1.10E-02 mg/kg-day 1.96E-10 6.22E-07 mg/kg-day 1.00E-01 mg/kg-day 6.22E-06

Exp. Route Total 5.40E-06 6.08E-01
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TABLE 7.16a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:  Trespasser/Recreational Person

Receptor Age:  Child

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.22E-13 mg/kg-day 1.30E+05 mg/kg-day 2.88E-08 7.75E-12 mg/kg-day 1.00E-09 mg/kg-day 7.75E-03

Aluminum 1.98E+04 mg/kg 6.02E-06 mg/kg-day -- mg/kg-day -- 2.11E-04 mg/kg-day 1.00E+00 mg/kg-day 2.11E-04

Antimony 2.50E+01 mg/kg 7.60E-09 mg/kg-day -- mg/kg-day -- 2.66E-07 mg/kg-day 6.00E-05 mg/kg-day 4.43E-03

Cadmium 4.71E+01 mg/kg 1.43E-09 mg/kg-day -- mg/kg-day -- 5.01E-08 mg/kg-day 2.50E-05 mg/kg-day 2.00E-03

Chromium 3.94E+01 mg/kg 1.20E-08 mg/kg-day 2.00E+01 mg/kg-day 7.18E-07 4.19E-07 mg/kg-day 7.50E-05 mg/kg-day 5.59E-03

Cobalt 1.23E+01 mg/kg 3.74E-09 mg/kg-day -- mg/kg-day -- 1.31E-07 mg/kg-day 3.00E-04 mg/kg-day 4.36E-04

Copper 9.67E+02 mg/kg 2.94E-07 mg/kg-day -- mg/kg-day -- 1.03E-05 mg/kg-day 4.00E-02 mg/kg-day 2.57E-04

Iron 3.36E+04 mg/kg 1.02E-05 mg/kg-day -- mg/kg-day -- 3.57E-04 mg/kg-day 7.00E-01 mg/kg-day 5.11E-04

Lead 3.22E+02 mg/kg 9.79E-08 mg/kg-day -- mg/kg-day -- 3.43E-06 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 4.01E-07 mg/kg-day -- mg/kg-day -- 1.40E-05 mg/kg-day 9.60E-04 mg/kg-day 1.46E-02

Mercury 1.15E+00 mg/kg 3.50E-10 mg/kg-day -- mg/kg-day -- 1.22E-08 mg/kg-day 1.00E-04 mg/kg-day 1.22E-04

Nickel 3.74E+01 mg/kg 1.14E-08 mg/kg-day -- mg/kg-day -- 3.98E-07 mg/kg-day 8.00E-04 mg/kg-day 4.97E-04

Silver 1.60E+01 mg/kg 4.86E-09 mg/kg-day -- mg/kg-day -- 1.70E-07 mg/kg-day 2.00E-04 mg/kg-day 8.51E-04

Vanadium 4.45E+01 mg/kg 1.35E-08 mg/kg-day -- mg/kg-day -- 4.73E-07 mg/kg-day 1.30E-04 mg/kg-day 3.64E-03

Zinc 1.38E+03 mg/kg 4.19E-07 mg/kg-day -- mg/kg-day -- 1.47E-05 mg/kg-day 3.00E-01 mg/kg-day 4.89E-05

4,4'-DDD 4.63E+03 ug/kg 4.22E-09 mg/kg-day 2.40E-01 mg/kg-day 1.01E-09 1.48E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 5.50E-10 mg/kg-day 3.40E-01 mg/kg-day 1.87E-10 1.92E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.58E-08 mg/kg-day 3.40E-01 mg/kg-day 5.36E-09 5.52E-07 mg/kg-day 5.00E-04 mg/kg-day 1.10E-03

Aroclor-1248 5.60E+02 ug/kg 2.38E-09 mg/kg-day 2.00E+00 mg/kg-day 4.77E-09 8.34E-08 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 5.70E-10 mg/kg-day 2.00E+00 mg/kg-day 1.14E-09 2.00E-08 mg/kg-day 2.00E-05 mg/kg-day 9.98E-04

Aroclor-1260 4.51E+01 ug/kg 1.92E-10 mg/kg-day 2.00E+00 mg/kg-day 3.84E-10 6.72E-09 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 2.13E-09 mg/kg-day 1.60E+01 mg/kg-day 3.41E-08 7.46E-08 mg/kg-day 5.00E-05 mg/kg-day 1.49E-03

Heptachlor Epoxide 1.28E+01 ug/kg 3.89E-11 mg/kg-day 9.10E+00 mg/kg-day 3.54E-10 1.36E-09 mg/kg-day 1.30E-05 mg/kg-day 1.05E-04

Benz(a)anthracene 3.92E+03 ug/kg 1.55E-08 mg/kg-day 7.30E-01 mg/kg-day 3.39E-08 5.42E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 1.14E-08 mg/kg-day 7.30E+00 mg/kg-day 2.50E-07 4.00E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.27E-08 mg/kg-day 7.30E-01 mg/kg-day 2.78E-08 4.44E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 8.46E-09 mg/kg-day 7.30E-02 mg/kg-day 1.85E-09 2.96E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 1.41E-08 mg/kg-day 7.30E-03 mg/kg-day 3.10E-10 4.95E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.11E-09 mg/kg-day 7.30E+00 mg/kg-day 2.42E-08 3.87E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 5.14E-09 mg/kg-day 7.30E-01 mg/kg-day 1.12E-08 1.80E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 3.07E-09 mg/kg-day -- mg/kg-day -- 1.07E-07 mg/kg-day 2.00E-02 mg/kg-day 5.37E-06

Phenanthrene 1.25E+04 ug/kg 4.94E-08 mg/kg-day -- mg/kg-day -- 1.73E-06 mg/kg-day 3.00E-02 mg/kg-day 5.76E-05

Ethylbenzene 6.55E+02 ug/kg 5.97E-10 mg/kg-day 1.10E-02 mg/kg-day 6.57E-12 2.09E-08 mg/kg-day 1.00E-01 mg/kg-day 2.09E-07

Exp. Route Total 1.14E-06 4.47E-02

Exposure Point Total 6.55E-06 6.53E-01

Exposure Medium Total 6.55E-06 6.53E-01

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 5.57E-08 mg/m3 3.40E-02 1/(mg/m3) 1.89E-09 1.95E-06 mg/m3 3.00E-03 mg/m3 6.49E-04

Ethylbenzene 7.00E+03 ug/kg 1.96E-06 mg/m3 2.50E-03 1/(mg/m3) 4.91E-09 6.87E-05 mg/m3 1.00E+00 mg/m3 6.87E-05

Exp. Route Total 6.80E-09 7.18E-04

Exposure Point Total 6.80E-09 7.18E-04

Exposure Medium Total 6.80E-09 7.18E-04

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 4.13E-12 mg/m3 1.20E+01 1/(mg/m3) 1.49E-10 1.45E-10 mg/m3 1.00E-04 mg/m3 1.45E-06

Manganese 1.32E+03 mg/kg 1.38E-10 mg/m3 -- 1/(mg/m3) -- 4.84E-09 mg/m3 5.00E-05 mg/m3 9.69E-05

Exp. Route Total 1.49E-10 9.83E-05

Exposure Point Total 1.49E-10 9.83E-05

Exposure Medium Total 1.49E-10 9.83E-05

Medium Total 6.55E-06 6.54E-01

Total of Receptor Risks Across All Media 6.55E-06 Total of Receptor Hazards Across All Media 6.54E-01
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TABLE 7.17.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.47E-12 mg/kg-day 1.30E+05 mg/kg-day 3.21E-07 2.47E-11 mg/kg-day 1.00E-09 mg/kg-day 2.47E-02

Aluminum 1.98E+04 mg/kg 2.01E-04 mg/kg-day -- mg/kg-day -- 2.01E-03 mg/kg-day 1.00E+00 mg/kg-day 2.01E-03

Antimony 2.50E+01 mg/kg 2.54E-07 mg/kg-day -- mg/kg-day -- 2.54E-06 mg/kg-day 4.00E-04 mg/kg-day 6.36E-03

Arsenic 6.21E+00 mg/kg 6.32E-08 mg/kg-day 1.50E+00 mg/kg-day 9.48E-08 6.32E-07 mg/kg-day 3.00E-04 mg/kg-day 2.11E-03

Cadmium 4.71E+01 mg/kg 4.79E-07 mg/kg-day -- mg/kg-day -- 4.79E-06 mg/kg-day 1.00E-03 mg/kg-day 4.79E-03

Chromium 3.94E+01 mg/kg 4.01E-07 mg/kg-day 5.00E-01 mg/kg-day 2.00E-07 4.01E-06 mg/kg-day 3.00E-03 mg/kg-day 1.34E-03

Cobalt 1.23E+01 mg/kg 1.25E-07 mg/kg-day -- mg/kg-day -- 1.25E-06 mg/kg-day 3.00E-04 mg/kg-day 4.17E-03

Copper 9.67E+02 mg/kg 9.84E-06 mg/kg-day -- mg/kg-day -- 9.84E-05 mg/kg-day 4.00E-02 mg/kg-day 2.46E-03

Iron 3.36E+04 mg/kg 3.42E-04 mg/kg-day -- mg/kg-day -- 3.42E-03 mg/kg-day 7.00E-01 mg/kg-day 4.88E-03

Lead 3.22E+02 mg/kg 3.28E-06 mg/kg-day -- mg/kg-day -- 3.28E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.34E-05 mg/kg-day -- mg/kg-day -- 1.34E-04 mg/kg-day 2.40E-02 mg/kg-day 5.60E-03

Mercury 1.15E+00 mg/kg 1.17E-08 mg/kg-day -- mg/kg-day -- 1.17E-07 mg/kg-day 1.00E-04 mg/kg-day 1.17E-03

Nickel 3.74E+01 mg/kg 3.81E-07 mg/kg-day -- mg/kg-day -- 3.81E-06 mg/kg-day 2.00E-02 mg/kg-day 1.90E-04

Silver 1.60E+01 mg/kg 1.63E-07 mg/kg-day -- mg/kg-day -- 1.63E-06 mg/kg-day 5.00E-03 mg/kg-day 3.26E-04

Vanadium 4.45E+01 mg/kg 4.53E-07 mg/kg-day -- mg/kg-day -- 4.53E-06 mg/kg-day 5.00E-03 mg/kg-day 9.06E-04

Zinc 1.38E+03 mg/kg 1.40E-05 mg/kg-day -- mg/kg-day -- 1.40E-04 mg/kg-day 3.00E-01 mg/kg-day 4.68E-04

4,4'-DDD 4.63E+03 ug/kg 4.71E-08 mg/kg-day 2.40E-01 mg/kg-day 1.13E-08 4.71E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 6.14E-09 mg/kg-day 3.40E-01 mg/kg-day 2.09E-09 6.14E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.76E-07 mg/kg-day 3.40E-01 mg/kg-day 5.99E-08 1.76E-06 mg/kg-day 5.00E-04 mg/kg-day 3.52E-03

Aroclor-1248 5.60E+02 ug/kg 5.70E-09 mg/kg-day 2.00E+00 mg/kg-day 1.14E-08 5.70E-08 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.36E-09 mg/kg-day 2.00E+00 mg/kg-day 2.73E-09 1.36E-08 mg/kg-day 2.00E-05 mg/kg-day 6.82E-04

Aroclor-1260 4.51E+01 ug/kg 4.59E-10 mg/kg-day 2.00E+00 mg/kg-day 9.18E-10 4.59E-09 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 7.13E-09 mg/kg-day 1.60E+01 mg/kg-day 1.14E-07 7.13E-08 mg/kg-day 5.00E-05 mg/kg-day 1.43E-03

Heptachlor Epoxide 1.28E+01 ug/kg 1.30E-10 mg/kg-day 9.10E+00 mg/kg-day 1.19E-09 1.30E-09 mg/kg-day 1.30E-05 mg/kg-day 1.00E-04

Benz(a)anthracene 3.92E+03 ug/kg 3.99E-08 mg/kg-day 7.30E-01 mg/kg-day 2.91E-08 3.99E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 2.94E-08 mg/kg-day 7.30E+00 mg/kg-day 2.15E-07 2.94E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 3.27E-08 mg/kg-day 7.30E-01 mg/kg-day 2.38E-08 3.27E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.18E-08 mg/kg-day 7.30E-02 mg/kg-day 1.59E-09 2.18E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 3.64E-08 mg/kg-day 7.30E-03 mg/kg-day 2.66E-10 3.64E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 2.85E-09 mg/kg-day 7.30E+00 mg/kg-day 2.08E-08 2.85E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.32E-08 mg/kg-day 7.30E-01 mg/kg-day 9.66E-09 1.32E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 7.90E-09 mg/kg-day -- mg/kg-day -- 7.90E-08 mg/kg-day 2.00E-02 mg/kg-day 3.95E-06

Phenanthrene 1.25E+04 ug/kg 1.27E-07 mg/kg-day -- mg/kg-day -- 1.27E-06 mg/kg-day 3.00E-02 mg/kg-day 4.24E-05

Ethylbenzene 6.55E+02 ug/kg 6.67E-09 mg/kg-day 1.10E-02 mg/kg-day 7.33E-11 6.67E-08 mg/kg-day 1.00E-01 mg/kg-day 6.67E-07

Exp. Route Total 1.12E-06 6.73E-02
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TABLE 7.17.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 8.46E-14 mg/kg-day 1.30E+05 mg/kg-day 1.10E-08 8.46E-13 mg/kg-day 1.00E-09 mg/kg-day 8.46E-04

Aluminum 1.98E+04 mg/kg 2.30E-06 mg/kg-day -- mg/kg-day -- 2.30E-05 mg/kg-day 1.00E+00 mg/kg-day 2.30E-05

Antimony 2.50E+01 mg/kg 2.90E-09 mg/kg-day -- mg/kg-day -- 2.90E-08 mg/kg-day 6.00E-05 mg/kg-day 4.83E-04

Arsenic 6.21E+00 mg/kg 2.16E-09 mg/kg-day 1.50E+00 mg/kg-day 3.24E-09 2.16E-08 mg/kg-day 3.00E-04 mg/kg-day 7.20E-05

Cadmium 4.71E+01 mg/kg 5.46E-10 mg/kg-day -- mg/kg-day -- 5.46E-09 mg/kg-day 2.50E-05 mg/kg-day 2.19E-04

Chromium 3.94E+01 mg/kg 4.57E-09 mg/kg-day 2.00E+01 mg/kg-day 9.14E-08 4.57E-08 mg/kg-day 7.50E-05 mg/kg-day 6.09E-04

Cobalt 1.23E+01 mg/kg 1.43E-09 mg/kg-day -- mg/kg-day -- 1.43E-08 mg/kg-day 3.00E-04 mg/kg-day 4.76E-05

Copper 9.67E+02 mg/kg 1.12E-07 mg/kg-day -- mg/kg-day -- 1.12E-06 mg/kg-day 4.00E-02 mg/kg-day 2.80E-05

Iron 3.36E+04 mg/kg 3.90E-06 mg/kg-day -- mg/kg-day -- 3.90E-05 mg/kg-day 7.00E-01 mg/kg-day 5.57E-05

Lead 3.22E+02 mg/kg 3.74E-08 mg/kg-day -- mg/kg-day -- 3.74E-07 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.53E-07 mg/kg-day -- mg/kg-day -- 1.53E-06 mg/kg-day 9.60E-04 mg/kg-day 1.60E-03

Mercury 1.15E+00 mg/kg 1.33E-10 mg/kg-day -- mg/kg-day -- 1.33E-09 mg/kg-day 1.00E-04 mg/kg-day 1.33E-05

Nickel 3.74E+01 mg/kg 4.34E-09 mg/kg-day -- mg/kg-day -- 4.34E-08 mg/kg-day 8.00E-04 mg/kg-day 5.42E-05

Silver 1.60E+01 mg/kg 1.86E-09 mg/kg-day -- mg/kg-day -- 1.86E-08 mg/kg-day 2.00E-04 mg/kg-day 9.28E-05

Vanadium 4.45E+01 mg/kg 5.16E-09 mg/kg-day -- mg/kg-day -- 5.16E-08 mg/kg-day 1.30E-04 mg/kg-day 3.97E-04

Zinc 1.38E+03 mg/kg 1.60E-07 mg/kg-day -- mg/kg-day -- 1.60E-06 mg/kg-day 3.00E-01 mg/kg-day 5.34E-06

4,4'-DDD 4.63E+03 ug/kg 1.61E-09 mg/kg-day 2.40E-01 mg/kg-day 3.87E-10 1.61E-08 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.10E-10 mg/kg-day 3.40E-01 mg/kg-day 7.14E-11 2.10E-09 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 6.02E-09 mg/kg-day 3.40E-01 mg/kg-day 2.05E-09 6.02E-08 mg/kg-day 5.00E-04 mg/kg-day 1.20E-04

Aroclor-1248 5.60E+02 ug/kg 9.10E-10 mg/kg-day 2.00E+00 mg/kg-day 1.82E-09 9.10E-09 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 2.18E-10 mg/kg-day 2.00E+00 mg/kg-day 4.35E-10 2.18E-09 mg/kg-day 2.00E-05 mg/kg-day 1.09E-04

Aroclor-1260 4.51E+01 ug/kg 7.32E-11 mg/kg-day 2.00E+00 mg/kg-day 1.46E-10 7.32E-10 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 8.13E-10 mg/kg-day 1.60E+01 mg/kg-day 1.30E-08 8.13E-09 mg/kg-day 5.00E-05 mg/kg-day 1.63E-04

Heptachlor Epoxide 1.28E+01 ug/kg 1.48E-11 mg/kg-day 9.10E+00 mg/kg-day 1.35E-10 1.48E-10 mg/kg-day 1.30E-05 mg/kg-day 1.14E-05

Benz(a)anthracene 3.92E+03 ug/kg 5.91E-09 mg/kg-day 7.30E-01 mg/kg-day 4.32E-09 5.91E-08 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 4.36E-09 mg/kg-day 7.30E+00 mg/kg-day 3.18E-08 4.36E-08 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 4.84E-09 mg/kg-day 7.30E-01 mg/kg-day 3.53E-09 4.84E-08 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 3.23E-09 mg/kg-day 7.30E-02 mg/kg-day 2.36E-10 3.23E-08 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 5.40E-09 mg/kg-day 7.30E-03 mg/kg-day 3.94E-11 5.40E-08 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 4.22E-10 mg/kg-day 7.30E+00 mg/kg-day 3.08E-09 4.22E-09 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.96E-09 mg/kg-day 7.30E-01 mg/kg-day 1.43E-09 1.96E-08 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.17E-09 mg/kg-day -- mg/kg-day -- 1.17E-08 mg/kg-day 2.00E-02 mg/kg-day 5.85E-07

Phenanthrene 1.25E+04 ug/kg 1.89E-08 mg/kg-day -- mg/kg-day -- 1.89E-07 mg/kg-day 3.00E-02 mg/kg-day 6.28E-06

Ethylbenzene 6.55E+02 ug/kg 2.28E-10 mg/kg-day 1.10E-02 mg/kg-day 2.51E-12 2.28E-09 mg/kg-day 1.00E-01 mg/kg-day 2.28E-08

Exp. Route Total 1.68E-07 4.95E-03

Exposure Point Total 1.29E-06 7.22E-02

Exposure Medium Total 1.29E-06 7.22E-02

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 1.95E-07 mg/m3 3.40E-02 1/(mg/m3) 6.62E-09 1.95E-06 mg/m3 3.00E-03 mg/m3 6.49E-04

Ethylbenzene 7.00E+03 ug/kg 6.87E-06 mg/m3 2.50E-03 1/(mg/m3) 1.72E-08 6.87E-05 mg/m3 1.00E+00 mg/m3 6.87E-05

Exp. Route Total 2.38E-08 7.18E-04

Exposure Point Total 2.38E-08 7.18E-04

Exposure Medium Total 2.38E-08 7.18E-04

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.45E-11 mg/m3 1.20E+01 1/(mg/m3) 1.73E-10 1.45E-10 mg/m3 1.00E-04 mg/m3 1.45E-06

Manganese 1.32E+03 mg/kg 4.84E-10 mg/m3 -- 1/(mg/m3) -- 4.84E-09 mg/m3 5.00E-05 mg/m3 9.69E-05

Exp. Route Total 1.73E-10 9.83E-05

Exposure Point Total 1.73E-10 9.83E-05

Exposure Medium Total 1.73E-10 9.83E-05

Medium Total 1.31E-06 7.31E-02

Total of Receptor Risks Across All Media 1.31E-06 Total of Receptor Hazards Across All Media 7.31E-02
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TABLE 7.17a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 2.47E-12 mg/kg-day 1.30E+05 mg/kg-day 3.21E-07 2.47E-11 mg/kg-day 1.00E-09 mg/kg-day 2.47E-02

Aluminum 1.98E+04 mg/kg 2.01E-04 mg/kg-day -- mg/kg-day -- 2.01E-03 mg/kg-day 1.00E+00 mg/kg-day 2.01E-03

Antimony 2.50E+01 mg/kg 2.54E-07 mg/kg-day -- mg/kg-day -- 2.54E-06 mg/kg-day 4.00E-04 mg/kg-day 6.36E-03

Cadmium 4.71E+01 mg/kg 4.79E-07 mg/kg-day -- mg/kg-day -- 4.79E-06 mg/kg-day 1.00E-03 mg/kg-day 4.79E-03

Chromium 3.94E+01 mg/kg 4.01E-07 mg/kg-day 5.00E-01 mg/kg-day 2.00E-07 4.01E-06 mg/kg-day 3.00E-03 mg/kg-day 1.34E-03

Cobalt 1.23E+01 mg/kg 1.25E-07 mg/kg-day -- mg/kg-day -- 1.25E-06 mg/kg-day 3.00E-04 mg/kg-day 4.17E-03

Copper 9.67E+02 mg/kg 9.84E-06 mg/kg-day -- mg/kg-day -- 9.84E-05 mg/kg-day 4.00E-02 mg/kg-day 2.46E-03

Iron 3.36E+04 mg/kg 3.42E-04 mg/kg-day -- mg/kg-day -- 3.42E-03 mg/kg-day 7.00E-01 mg/kg-day 4.88E-03

Lead 3.22E+02 mg/kg 3.28E-06 mg/kg-day -- mg/kg-day -- 3.28E-05 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.34E-05 mg/kg-day -- mg/kg-day -- 1.34E-04 mg/kg-day 2.40E-02 mg/kg-day 5.60E-03

Mercury 1.15E+00 mg/kg 1.17E-08 mg/kg-day -- mg/kg-day -- 1.17E-07 mg/kg-day 1.00E-04 mg/kg-day 1.17E-03

Nickel 3.74E+01 mg/kg 3.81E-07 mg/kg-day -- mg/kg-day -- 3.81E-06 mg/kg-day 2.00E-02 mg/kg-day 1.90E-04

Silver 1.60E+01 mg/kg 1.63E-07 mg/kg-day -- mg/kg-day -- 1.63E-06 mg/kg-day 5.00E-03 mg/kg-day 3.26E-04

Vanadium 4.45E+01 mg/kg 4.53E-07 mg/kg-day -- mg/kg-day -- 4.53E-06 mg/kg-day 5.00E-03 mg/kg-day 9.06E-04

Zinc 1.38E+03 mg/kg 1.40E-05 mg/kg-day -- mg/kg-day -- 1.40E-04 mg/kg-day 3.00E-01 mg/kg-day 4.68E-04

4,4'-DDD 4.63E+03 ug/kg 4.71E-08 mg/kg-day 2.40E-01 mg/kg-day 1.13E-08 4.71E-07 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 6.14E-09 mg/kg-day 3.40E-01 mg/kg-day 2.09E-09 6.14E-08 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 1.76E-07 mg/kg-day 3.40E-01 mg/kg-day 5.99E-08 1.76E-06 mg/kg-day 5.00E-04 mg/kg-day 3.52E-03

Aroclor-1248 5.60E+02 ug/kg 5.70E-09 mg/kg-day 2.00E+00 mg/kg-day 1.14E-08 5.70E-08 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 1.36E-09 mg/kg-day 2.00E+00 mg/kg-day 2.73E-09 1.36E-08 mg/kg-day 2.00E-05 mg/kg-day 6.82E-04

Aroclor-1260 4.51E+01 ug/kg 4.59E-10 mg/kg-day 2.00E+00 mg/kg-day 9.18E-10 4.59E-09 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 7.13E-09 mg/kg-day 1.60E+01 mg/kg-day 1.14E-07 7.13E-08 mg/kg-day 5.00E-05 mg/kg-day 1.43E-03

Heptachlor Epoxide 1.28E+01 ug/kg 1.30E-10 mg/kg-day 9.10E+00 mg/kg-day 1.19E-09 1.30E-09 mg/kg-day 1.30E-05 mg/kg-day 1.00E-04

Benz(a)anthracene 3.92E+03 ug/kg 3.99E-08 mg/kg-day 7.30E-01 mg/kg-day 2.91E-08 3.99E-07 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 2.94E-08 mg/kg-day 7.30E+00 mg/kg-day 2.15E-07 2.94E-07 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 3.27E-08 mg/kg-day 7.30E-01 mg/kg-day 2.38E-08 3.27E-07 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 2.18E-08 mg/kg-day 7.30E-02 mg/kg-day 1.59E-09 2.18E-07 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 3.64E-08 mg/kg-day 7.30E-03 mg/kg-day 2.66E-10 3.64E-07 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 2.85E-09 mg/kg-day 7.30E+00 mg/kg-day 2.08E-08 2.85E-08 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.32E-08 mg/kg-day 7.30E-01 mg/kg-day 9.66E-09 1.32E-07 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 7.90E-09 mg/kg-day -- mg/kg-day -- 7.90E-08 mg/kg-day 2.00E-02 mg/kg-day 3.95E-06

Phenanthrene 1.25E+04 ug/kg 1.27E-07 mg/kg-day -- mg/kg-day -- 1.27E-06 mg/kg-day 3.00E-02 mg/kg-day 4.24E-05

Ethylbenzene 6.55E+02 ug/kg 6.67E-09 mg/kg-day 1.10E-02 mg/kg-day 7.33E-11 6.67E-08 mg/kg-day 1.00E-01 mg/kg-day 6.67E-07

Exp. Route Total 1.03E-06 6.52E-02
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TABLE 7.17a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 8.46E-14 mg/kg-day 1.30E+05 mg/kg-day 1.10E-08 8.46E-13 mg/kg-day 1.00E-09 mg/kg-day 8.46E-04

Aluminum 1.98E+04 mg/kg 2.30E-06 mg/kg-day -- mg/kg-day -- 2.30E-05 mg/kg-day 1.00E+00 mg/kg-day 2.30E-05

Antimony 2.50E+01 mg/kg 2.90E-09 mg/kg-day -- mg/kg-day -- 2.90E-08 mg/kg-day 6.00E-05 mg/kg-day 4.83E-04

Cadmium 4.71E+01 mg/kg 5.46E-10 mg/kg-day -- mg/kg-day -- 5.46E-09 mg/kg-day 2.50E-05 mg/kg-day 2.19E-04

Chromium 3.94E+01 mg/kg 4.57E-09 mg/kg-day 2.00E+01 mg/kg-day 9.14E-08 4.57E-08 mg/kg-day 7.50E-05 mg/kg-day 6.09E-04

Cobalt 1.23E+01 mg/kg 1.43E-09 mg/kg-day -- mg/kg-day -- 1.43E-08 mg/kg-day 3.00E-04 mg/kg-day 4.76E-05

Copper 9.67E+02 mg/kg 1.12E-07 mg/kg-day -- mg/kg-day -- 1.12E-06 mg/kg-day 4.00E-02 mg/kg-day 2.80E-05

Iron 3.36E+04 mg/kg 3.90E-06 mg/kg-day -- mg/kg-day -- 3.90E-05 mg/kg-day 7.00E-01 mg/kg-day 5.57E-05

Lead 3.22E+02 mg/kg 3.74E-08 mg/kg-day -- mg/kg-day -- 3.74E-07 mg/kg-day -- mg/kg-day --

Manganese 1.32E+03 mg/kg 1.53E-07 mg/kg-day -- mg/kg-day -- 1.53E-06 mg/kg-day 9.60E-04 mg/kg-day 1.60E-03

Mercury 1.15E+00 mg/kg 1.33E-10 mg/kg-day -- mg/kg-day -- 1.33E-09 mg/kg-day 1.00E-04 mg/kg-day 1.33E-05

Nickel 3.74E+01 mg/kg 4.34E-09 mg/kg-day -- mg/kg-day -- 4.34E-08 mg/kg-day 8.00E-04 mg/kg-day 5.42E-05

Silver 1.60E+01 mg/kg 1.86E-09 mg/kg-day -- mg/kg-day -- 1.86E-08 mg/kg-day 2.00E-04 mg/kg-day 9.28E-05

Vanadium 4.45E+01 mg/kg 5.16E-09 mg/kg-day -- mg/kg-day -- 5.16E-08 mg/kg-day 1.30E-04 mg/kg-day 3.97E-04

Zinc 1.38E+03 mg/kg 1.60E-07 mg/kg-day -- mg/kg-day -- 1.60E-06 mg/kg-day 3.00E-01 mg/kg-day 5.34E-06

4,4'-DDD 4.63E+03 ug/kg 1.61E-09 mg/kg-day 2.40E-01 mg/kg-day 3.87E-10 1.61E-08 mg/kg-day -- mg/kg-day --

4,4'-DDE 6.03E+02 ug/kg 2.10E-10 mg/kg-day 3.40E-01 mg/kg-day 7.14E-11 2.10E-09 mg/kg-day -- mg/kg-day --

4,4'-DDT 1.73E+04 ug/kg 6.02E-09 mg/kg-day 3.40E-01 mg/kg-day 2.05E-09 6.02E-08 mg/kg-day 5.00E-04 mg/kg-day 1.20E-04

Aroclor-1248 5.60E+02 ug/kg 9.10E-10 mg/kg-day 2.00E+00 mg/kg-day 1.82E-09 9.10E-09 mg/kg-day -- mg/kg-day --

Aroclor-1254 1.34E+02 ug/kg 2.18E-10 mg/kg-day 2.00E+00 mg/kg-day 4.35E-10 2.18E-09 mg/kg-day 2.00E-05 mg/kg-day 1.09E-04

Aroclor-1260 4.51E+01 ug/kg 7.32E-11 mg/kg-day 2.00E+00 mg/kg-day 1.46E-10 7.32E-10 mg/kg-day -- mg/kg-day --

Dieldrin 7.01E+02 ug/kg 8.13E-10 mg/kg-day 1.60E+01 mg/kg-day 1.30E-08 8.13E-09 mg/kg-day 5.00E-05 mg/kg-day 1.63E-04

Heptachlor Epoxide 1.28E+01 ug/kg 1.48E-11 mg/kg-day 9.10E+00 mg/kg-day 1.35E-10 1.48E-10 mg/kg-day 1.30E-05 mg/kg-day 1.14E-05

Benz(a)anthracene 3.92E+03 ug/kg 5.91E-09 mg/kg-day 7.30E-01 mg/kg-day 4.32E-09 5.91E-08 mg/kg-day -- mg/kg-day --

Benzo(a)pyrene 2.89E+03 ug/kg 4.36E-09 mg/kg-day 7.30E+00 mg/kg-day 3.18E-08 4.36E-08 mg/kg-day -- mg/kg-day --

Benzo(b)fluoranthene 3.21E+03 ug/kg 4.84E-09 mg/kg-day 7.30E-01 mg/kg-day 3.53E-09 4.84E-08 mg/kg-day -- mg/kg-day --

Benzo(k)fluoranthene 2.14E+03 ug/kg 3.23E-09 mg/kg-day 7.30E-02 mg/kg-day 2.36E-10 3.23E-08 mg/kg-day -- mg/kg-day --

Chrysene 3.58E+03 ug/kg 5.40E-09 mg/kg-day 7.30E-03 mg/kg-day 3.94E-11 5.40E-08 mg/kg-day -- mg/kg-day --

Dibenz(a,h)anthracene 2.80E+02 ug/kg 4.22E-10 mg/kg-day 7.30E+00 mg/kg-day 3.08E-09 4.22E-09 mg/kg-day -- mg/kg-day --

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 1.96E-09 mg/kg-day 7.30E-01 mg/kg-day 1.43E-09 1.96E-08 mg/kg-day -- mg/kg-day --

Naphthalene 7.76E+02 ug/kg 1.17E-09 mg/kg-day -- mg/kg-day -- 1.17E-08 mg/kg-day 2.00E-02 mg/kg-day 5.85E-07

Phenanthrene 1.25E+04 ug/kg 1.89E-08 mg/kg-day -- mg/kg-day -- 1.89E-07 mg/kg-day 3.00E-02 mg/kg-day 6.28E-06

Ethylbenzene 6.55E+02 ug/kg 2.28E-10 mg/kg-day 1.10E-02 mg/kg-day 2.51E-12 2.28E-09 mg/kg-day 1.00E-01 mg/kg-day 2.28E-08

Exp. Route Total 1.65E-07 4.88E-03

Exposure Point Total 1.19E-06 7.01E-02

Exposure Medium Total 1.19E-06 7.01E-02

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 1.95E-07 mg/m3 3.40E-02 1/(mg/m3) 6.62E-09 1.95E-06 mg/m3 3.00E-03 mg/m3 6.49E-04

Ethylbenzene 7.00E+03 ug/kg 6.87E-06 mg/m3 2.50E-03 1/(mg/m3) 1.72E-08 6.87E-05 mg/m3 1.00E+00 mg/m3 6.87E-05

Exp. Route Total 2.38E-08 7.18E-04

Exposure Point Total 2.38E-08 7.18E-04

Exposure Medium Total 2.38E-08 7.18E-04

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.45E-11 mg/m3 1.20E+01 1/(mg/m3) 1.73E-10 1.45E-10 mg/m3 1.00E-04 mg/m3 1.45E-06

Manganese 1.32E+03 mg/kg 4.84E-10 mg/m3 -- 1/(mg/m3) -- 4.84E-09 mg/m3 5.00E-05 mg/m3 9.69E-05

Exp. Route Total 1.73E-10 9.83E-05

Exposure Point Total 1.73E-10 9.83E-05

Exposure Medium Total 1.73E-10 9.83E-05

Medium Total 1.21E-06 7.09E-02

Total of Receptor Risks Across All Media 1.21E-06 Total of Receptor Hazards Across All Media 7.09E-02
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TABLE 7.18.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 9.07E-12 mg/kg-day 1.30E+05 mg/kg-day 1.18E-06 N/A

Aluminum 1.98E+04 mg/kg 2.01E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 2.54E-07 mg/kg-day -- mg/kg-day -- N/A

Arsenic 6.21E+00 mg/kg 2.32E-07 mg/kg-day 1.50E+00 mg/kg-day 3.48E-07 N/A

Cadmium 4.71E+01 mg/kg 4.79E-07 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 1.47E-06 mg/kg-day 5.00E-01 mg/kg-day 1.80E-06 N/A

Cobalt 1.23E+01 mg/kg 1.25E-07 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 9.84E-06 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 3.42E-04 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 3.28E-06 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 1.34E-05 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 1.17E-08 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 3.81E-07 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 1.63E-07 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 4.53E-07 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 1.40E-05 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 1.73E-07 mg/kg-day 2.40E-01 mg/kg-day 4.15E-08 N/A

4,4'-DDE 6.03E+02 ug/kg 2.25E-08 mg/kg-day 3.40E-01 mg/kg-day 7.65E-09 N/A

4,4'-DDT 1.73E+04 ug/kg 6.46E-07 mg/kg-day 3.40E-01 mg/kg-day 2.19E-07 N/A

Aroclor-1248 5.60E+02 ug/kg 2.09E-08 mg/kg-day 2.00E+00 mg/kg-day 4.18E-08 N/A

Aroclor-1254 1.34E+02 ug/kg 5.00E-09 mg/kg-day 2.00E+00 mg/kg-day 1.00E-08 N/A

Aroclor-1260 4.51E+01 ug/kg 1.68E-09 mg/kg-day 2.00E+00 mg/kg-day 3.37E-09 N/A

Dieldrin 7.01E+02 ug/kg 2.62E-08 mg/kg-day 1.60E+01 mg/kg-day 4.18E-07 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 4.78E-10 mg/kg-day 9.10E+00 mg/kg-day 4.35E-09 N/A

Benz(a)anthracene 3.92E+03 ug/kg 1.46E-07 mg/kg-day 7.30E-01 mg/kg-day 2.62E-07 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 1.08E-07 mg/kg-day 7.30E+00 mg/kg-day 1.93E-06 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.20E-07 mg/kg-day 7.30E-01 mg/kg-day 2.15E-07 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 7.98E-08 mg/kg-day 7.30E-02 mg/kg-day 1.43E-08 N/A

Chrysene 3.58E+03 ug/kg 1.34E-07 mg/kg-day 7.30E-03 mg/kg-day 2.39E-09 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.04E-08 mg/kg-day 7.30E+00 mg/kg-day 1.87E-07 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 4.85E-08 mg/kg-day 7.30E-01 mg/kg-day 8.69E-08 N/A

Naphthalene 7.76E+02 ug/kg 7.90E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 1.27E-07 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 2.44E-08 mg/kg-day 1.10E-02 mg/kg-day 2.69E-10 N/A

Exp. Route Total 6.78E-06 --
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TABLE 7.18.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.06E-13 mg/kg-day 1.30E+05 mg/kg-day 3.98E-08 N/A

Aluminum 1.98E+04 mg/kg 2.30E-06 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 2.90E-09 mg/kg-day -- mg/kg-day -- N/A

Arsenic 6.21E+00 mg/kg 7.82E-09 mg/kg-day 1.50E+00 mg/kg-day 1.17E-08 N/A

Cadmium 4.71E+01 mg/kg 5.46E-10 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 1.65E-08 mg/kg-day 2.00E+01 mg/kg-day 8.10E-07 N/A

Cobalt 1.23E+01 mg/kg 1.43E-09 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 1.12E-07 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 3.90E-06 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 3.74E-08 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 1.53E-07 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 1.33E-10 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 4.34E-09 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 1.86E-09 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 5.16E-09 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 1.60E-07 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 5.83E-09 mg/kg-day 2.40E-01 mg/kg-day 1.40E-09 N/A

4,4'-DDE 6.03E+02 ug/kg 7.60E-10 mg/kg-day 3.40E-01 mg/kg-day 2.58E-10 N/A

4,4'-DDT 1.73E+04 ug/kg 2.18E-08 mg/kg-day 3.40E-01 mg/kg-day 7.41E-09 N/A

Aroclor-1248 5.60E+02 ug/kg 3.29E-09 mg/kg-day 2.00E+00 mg/kg-day 6.58E-09 N/A

Aroclor-1254 1.34E+02 ug/kg 7.88E-10 mg/kg-day 2.00E+00 mg/kg-day 1.58E-09 N/A

Aroclor-1260 4.51E+01 ug/kg 2.65E-10 mg/kg-day 2.00E+00 mg/kg-day 5.30E-10 N/A

Dieldrin 7.01E+02 ug/kg 2.94E-09 mg/kg-day 1.60E+01 mg/kg-day 4.71E-08 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 5.38E-11 mg/kg-day 9.10E+00 mg/kg-day 4.89E-10 N/A

Benz(a)anthracene 3.92E+03 ug/kg 2.14E-08 mg/kg-day 7.30E-01 mg/kg-day 3.82E-08 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 1.58E-08 mg/kg-day 7.30E+00 mg/kg-day 2.82E-07 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.75E-08 mg/kg-day 7.30E-01 mg/kg-day 3.13E-08 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.17E-08 mg/kg-day 7.30E-02 mg/kg-day 2.09E-09 N/A

Chrysene 3.58E+03 ug/kg 1.95E-08 mg/kg-day 7.30E-03 mg/kg-day 3.49E-10 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.53E-09 mg/kg-day 7.30E+00 mg/kg-day 2.73E-08 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 7.10E-09 mg/kg-day 7.30E-01 mg/kg-day 1.27E-08 N/A

Naphthalene 7.76E+02 ug/kg 1.17E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 1.89E-08 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 8.25E-10 mg/kg-day 1.10E-02 mg/kg-day 9.08E-12 N/A

Exp. Route Total 1.32E-06 --

Exposure Point Total 8.10E-06 --

Exposure Medium Total 8.10E-06 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.50E-07 mg/m3 3.40E-02 1/(mg/m3) 8.52E-09 N/A

Ethylbenzene 7.00E+03 ug/kg 8.83E-06 mg/m3 2.50E-03 1/(mg/m3) 2.21E-08 N/A

Exp. Route Total 3.06E-08 --

Exposure Point Total 3.06E-08 --

Exposure Medium Total 3.06E-08 --

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.86E-11 mg/m3 1.20E+01 1/(mg/m3) 3.22E-10 N/A

Manganese 1.32E+03 mg/kg 4.84E-10 mg/m3 -- 1/(mg/m3) -- N/A

Exp. Route Total 3.22E-10 --

Exposure Point Total 3.22E-10 --

Exposure Medium Total 3.22E-10 --

Medium Total 8.13E-06 --

Total of Receptor Risks Across All Media 8.13E-06 Total of Receptor Hazards Across All Media --
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TABLE 7.18a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Soil Soil Site 3 Landfill Area Contact with Soil Ingestion Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 9.07E-12 mg/kg-day 1.30E+05 mg/kg-day 1.18E-06 N/A

Aluminum 1.98E+04 mg/kg 2.01E-04 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 2.54E-07 mg/kg-day -- mg/kg-day -- N/A

Cadmium 4.71E+01 mg/kg 4.79E-07 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 1.47E-06 mg/kg-day 5.00E-01 mg/kg-day 1.80E-06 N/A

Cobalt 1.23E+01 mg/kg 1.25E-07 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 9.84E-06 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 3.42E-04 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 3.28E-06 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 1.34E-05 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 1.17E-08 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 3.81E-07 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 1.63E-07 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 4.53E-07 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 1.40E-05 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 1.73E-07 mg/kg-day 2.40E-01 mg/kg-day 4.15E-08 N/A

4,4'-DDE 6.03E+02 ug/kg 2.25E-08 mg/kg-day 3.40E-01 mg/kg-day 7.65E-09 N/A

4,4'-DDT 1.73E+04 ug/kg 6.46E-07 mg/kg-day 3.40E-01 mg/kg-day 2.19E-07 N/A

Aroclor-1248 5.60E+02 ug/kg 2.09E-08 mg/kg-day 2.00E+00 mg/kg-day 4.18E-08 N/A

Aroclor-1254 1.34E+02 ug/kg 5.00E-09 mg/kg-day 2.00E+00 mg/kg-day 1.00E-08 N/A

Aroclor-1260 4.51E+01 ug/kg 1.68E-09 mg/kg-day 2.00E+00 mg/kg-day 3.37E-09 N/A

Dieldrin 7.01E+02 ug/kg 2.62E-08 mg/kg-day 1.60E+01 mg/kg-day 4.18E-07 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 4.78E-10 mg/kg-day 9.10E+00 mg/kg-day 4.35E-09 N/A

Benz(a)anthracene 3.92E+03 ug/kg 1.46E-07 mg/kg-day 7.30E-01 mg/kg-day 2.62E-07 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 1.08E-07 mg/kg-day 7.30E+00 mg/kg-day 1.93E-06 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.20E-07 mg/kg-day 7.30E-01 mg/kg-day 2.15E-07 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 7.98E-08 mg/kg-day 7.30E-02 mg/kg-day 1.43E-08 N/A

Chrysene 3.58E+03 ug/kg 1.34E-07 mg/kg-day 7.30E-03 mg/kg-day 2.39E-09 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.04E-08 mg/kg-day 7.30E+00 mg/kg-day 1.87E-07 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 4.85E-08 mg/kg-day 7.30E-01 mg/kg-day 8.69E-08 N/A

Naphthalene 7.76E+02 ug/kg 7.90E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 1.27E-07 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 2.44E-08 mg/kg-day 1.10E-02 mg/kg-day 2.69E-10 N/A

Exp. Route Total 6.43E-06 --
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TABLE 7.18a.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURES, BACKGROUND ELIMINATION

NAS JRB WILLOW GROVE

Scenario Timeframe:  Future

Receptor Population:   Trespasser/Recreational Person

Receptor Age:  Child/Adult

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Dermal Total 2,3,7,8-TCDD Equiv. 2.43E-01 ug/kg 3.06E-13 mg/kg-day 1.30E+05 mg/kg-day 3.98E-08 N/A

Aluminum 1.98E+04 mg/kg 2.30E-06 mg/kg-day -- mg/kg-day -- N/A

Antimony 2.50E+01 mg/kg 2.90E-09 mg/kg-day -- mg/kg-day -- N/A

Cadmium 4.71E+01 mg/kg 5.46E-10 mg/kg-day -- mg/kg-day -- N/A

Chromium 3.94E+01 mg/kg 1.65E-08 mg/kg-day 2.00E+01 mg/kg-day 8.10E-07 N/A

Cobalt 1.23E+01 mg/kg 1.43E-09 mg/kg-day -- mg/kg-day -- N/A

Copper 9.67E+02 mg/kg 1.12E-07 mg/kg-day -- mg/kg-day -- N/A

Iron 3.36E+04 mg/kg 3.90E-06 mg/kg-day -- mg/kg-day -- N/A

Lead 3.22E+02 mg/kg 3.74E-08 mg/kg-day -- mg/kg-day -- N/A

Manganese 1.32E+03 mg/kg 1.53E-07 mg/kg-day -- mg/kg-day -- N/A

Mercury 1.15E+00 mg/kg 1.33E-10 mg/kg-day -- mg/kg-day -- N/A

Nickel 3.74E+01 mg/kg 4.34E-09 mg/kg-day -- mg/kg-day -- N/A

Silver 1.60E+01 mg/kg 1.86E-09 mg/kg-day -- mg/kg-day -- N/A

Vanadium 4.45E+01 mg/kg 5.16E-09 mg/kg-day -- mg/kg-day -- N/A

Zinc 1.38E+03 mg/kg 1.60E-07 mg/kg-day -- mg/kg-day -- N/A

4,4'-DDD 4.63E+03 ug/kg 5.83E-09 mg/kg-day 2.40E-01 mg/kg-day 1.40E-09 N/A

4,4'-DDE 6.03E+02 ug/kg 7.60E-10 mg/kg-day 3.40E-01 mg/kg-day 2.58E-10 N/A

4,4'-DDT 1.73E+04 ug/kg 2.18E-08 mg/kg-day 3.40E-01 mg/kg-day 7.41E-09 N/A

Aroclor-1248 5.60E+02 ug/kg 3.29E-09 mg/kg-day 2.00E+00 mg/kg-day 6.58E-09 N/A

Aroclor-1254 1.34E+02 ug/kg 7.88E-10 mg/kg-day 2.00E+00 mg/kg-day 1.58E-09 N/A

Aroclor-1260 4.51E+01 ug/kg 2.65E-10 mg/kg-day 2.00E+00 mg/kg-day 5.30E-10 N/A

Dieldrin 7.01E+02 ug/kg 2.94E-09 mg/kg-day 1.60E+01 mg/kg-day 4.71E-08 N/A

Heptachlor Epoxide 1.28E+01 ug/kg 5.38E-11 mg/kg-day 9.10E+00 mg/kg-day 4.89E-10 N/A

Benz(a)anthracene 3.92E+03 ug/kg 2.14E-08 mg/kg-day 7.30E-01 mg/kg-day 3.82E-08 N/A

Benzo(a)pyrene 2.89E+03 ug/kg 1.58E-08 mg/kg-day 7.30E+00 mg/kg-day 2.82E-07 N/A

Benzo(b)fluoranthene 3.21E+03 ug/kg 1.75E-08 mg/kg-day 7.30E-01 mg/kg-day 3.13E-08 N/A

Benzo(k)fluoranthene 2.14E+03 ug/kg 1.17E-08 mg/kg-day 7.30E-02 mg/kg-day 2.09E-09 N/A

Chrysene 3.58E+03 ug/kg 1.95E-08 mg/kg-day 7.30E-03 mg/kg-day 3.49E-10 N/A

Dibenz(a,h)anthracene 2.80E+02 ug/kg 1.53E-09 mg/kg-day 7.30E+00 mg/kg-day 2.73E-08 N/A

Indeno(1,2,3-cd)pyrene 1.30E+03 ug/kg 7.10E-09 mg/kg-day 7.30E-01 mg/kg-day 1.27E-08 N/A

Naphthalene 7.76E+02 ug/kg 1.17E-09 mg/kg-day -- mg/kg-day -- N/A

Phenanthrene 1.25E+04 ug/kg 1.89E-08 mg/kg-day -- mg/kg-day -- N/A

Ethylbenzene 6.55E+02 ug/kg 8.25E-10 mg/kg-day 1.10E-02 mg/kg-day 9.08E-12 N/A

Exp. Route Total 1.31E-06 --

Exposure Point Total 7.74E-06 --

Exposure Medium Total 7.74E-06 --

Air Site 3 Landfill Area Outdoor Air, 
Volatilization from Soil Inhalation Naphthalene 7.76E+02 ug/kg 2.50E-07 mg/m3 3.40E-02 1/(mg/m3) 8.52E-09 N/A

Ethylbenzene 7.00E+03 ug/kg 8.83E-06 mg/m3 2.50E-03 1/(mg/m3) 2.21E-08 N/A

Exp. Route Total 3.06E-08 --

Exposure Point Total 3.06E-08 --

Exposure Medium Total 3.06E-08 --

Particulates Site 3 Landfill Area Airborne 
Particulates, Emitted from Soil Inhalation Chromium 3.94E+01 mg/kg 1.86E-11 mg/m3 1.20E+01 1/(mg/m3) 3.22E-10 N/A

Manganese 1.32E+03 mg/kg 4.84E-10 mg/m3 -- 1/(mg/m3) -- N/A

Exp. Route Total 3.22E-10 --

Exposure Point Total 3.22E-10 --

Exposure Medium Total 3.22E-10 --

Medium Total 7.77E-06 --

Total of Receptor Risks Across All Media 7.77E-06 Total of Receptor Hazards Across All Media --
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TABLE 9.01.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Tap Water Contact With Site 3 
Groundwater

Arsenic 4.79E-05 -- 2.45E-07 -- 4.82E-05 Arsenic Skin/Vascular 1.24E+00 -- 6.36E-03 1.25E+00
Cobalt -- -- -- -- -- Cobalt 6.60E-01 -- 1.35E-03 6.61E-01
Manganese -- -- -- -- -- Manganese CNS 1.49E-01 -- 1.90E-02 1.68E-01
Bis(2-ethylhexyl) Phthalate 1.09E-06 -- 1.26E-06 -- 2.34E-06 Bis(2-ethylhexyl) Phthalate Liver 4.54E-02 -- 5.23E-02 9.77E-02
1,1-Dichloroethane 3.30E-07 -- 1.99E-08 -- 3.50E-07 1,1-Dichloroethane NOEL 3.38E-03 -- 2.04E-04 3.59E-03
Bromodichloromethane 4.82E-07 -- 2.94E-08 -- 5.11E-07 Bromodichloromethane Kidney 4.54E-03 -- 2.77E-04 4.81E-03
Carbon Tetrachloride 1.88E-07 -- 3.76E-08 -- 2.26E-07 Carbon Tetrachloride Liver 7.83E-03 -- 1.57E-03 9.40E-03
Chloroform 1.15E-07 -- 7.79E-09 -- 1.22E-07 Chloroform Liver 4.31E-03 -- 2.93E-04 4.61E-03
Dibromochloromethane 8.91E-07 -- 5.05E-08 -- 9.41E-07 Dibromochloromethane Liver 6.18E-03 -- 3.51E-04 6.54E-03
Tetrachloroethene 1.93E-06 -- 8.61E-07 -- 2.79E-06 Tetrachloroethene Liver 4.34E-02 -- 1.93E-02 6.27E-02
Trichloroethene 2.41E-07 -- 3.12E-08 -- 2.72E-07 Trichloroethene N/A -- -- -- --
(Total) 5.32E-05 -- 2.54E-06 5.57E-05 (Total) 2.17E+00 -- 1.01E-01 2.27E+00

Radionuclide Total
Exposure Point Total 5.57E-05 2.27E+00

Exposure Medium Total 5.57E-05 2.27E+00
Groundwater Total 5.57E-05 2.27E+00
Receptor Total 5.57E-05 2.27E+00

Total Risk Across All Media 5.57E-05 Total Hazard Index Across All Media 2.27E+00

For reporting of non-cancer hazards, COPCs that are risk drivers are shown in bold if they contribute at least a HQ of 0.2 towards a target organ HI that exceeds 1.0. Total CNS HI = 1.68E-01
COPCs that are cancer risk drivers of importance to the residential receptor are highlighted on a separate table for the lifetime resident. Total Kidney HI = 4.81E-03

Total Liver HI = 1.81E-01
Total Skin HI = 1.25E+00

Total Vascular HI = 1.25E+00



TABLE 9.02.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Tap Water Contact With Site 3 
Groundwater

Arsenic 6.37E-05 -- 2.87E-07 -- 6.40E-05 Skin/Vascular 4.13E-01 -- 1.86E-03 4.15E-01
Cobalt -- -- -- -- -- 2.19E-01 -- 3.95E-04 2.20E-01
Manganese -- -- -- -- -- CNS 4.94E-02 -- 5.56E-03 5.50E-02
Bis(2-ethylhexyl) Phthalate 1.45E-06 -- 2.08E-06 -- 3.52E-06 Liver 1.51E-02 -- 2.16E-02 3.67E-02
1,1-Dichloroethane 4.39E-07 -- 2.75E-08 -- 4.67E-07 NOEL 1.12E-03 -- 7.04E-05 1.19E-03
Bromodichloromethane 6.41E-07 -- 4.36E-08 -- 6.84E-07 Kidney 1.51E-03 -- 1.03E-04 1.61E-03
Carbon Tetrachloride 2.50E-07 -- 5.51E-08 -- 3.05E-07 Liver 2.60E-03 -- 5.74E-04 3.18E-03
Chloroform 1.52E-07 -- 1.13E-08 -- 1.64E-07 Liver 1.43E-03 -- 1.06E-04 1.54E-03
Dibromochloromethane 1.18E-06 -- 7.61E-08 -- 1.26E-06 Liver 2.05E-03 -- 1.32E-04 2.19E-03
Tetrachloroethene 2.57E-06 -- 1.27E-06 -- 3.84E-06 Liver 1.44E-02 -- 7.11E-03 2.15E-02
Trichloroethene 3.20E-07 -- 4.53E-08 -- 3.66E-07 N/A -- -- -- --
(Total) 7.07E-05 -- 3.89E-06 7.46E-05 7.20E-01 -- 3.75E-02 7.57E-01

Radionuclide Total
Exposure Point Total 7.46E-05 7.57E-01

Exposure Medium Total 7.46E-05 7.57E-01
Air Inhalation of Site 3 Groundwater 

Vapors During Showering
1,1-Dichloroethane -- 3.21E-07 -- -- 3.21E-07 N/A -- -- -- --
Bromodichloromethane -- 7.56E-07 -- -- 7.56E-07 N/A -- -- -- --
Carbon Tetrachloride -- 4.61E-08 -- -- 4.61E-08 Liver -- 2.24E-04 -- 2.24E-04
Chloroform -- 2.67E-07 -- -- 2.67E-07 Liver -- 3.46E-04 -- 3.46E-04
Dibromochloromethane -- 6.39E-07 -- -- 6.39E-07 N/A -- -- -- --
Tetrachloroethene -- 2.98E-07 -- -- 2.98E-07 CNS/Kidney -- 1.11E-03 -- 1.11E-03
Trichloroethene -- 1.14E-07 -- -- 1.14E-07 N/A -- -- -- --
(Total) -- 2.44E-06 -- 2.44E-06 -- 1.68E-03 -- 1.68E-03

Radionuclide Total
Exposure Point Total 2.44E-06 1.68E-03

Exposure Medium Total 2.44E-06 1.68E-03
Groundwater Total 7.70E-05 7.59E-01
Receptor Total 7.70E-05 7.59E-01

Total Risk Across All Media 7.70E-05 Total Hazard Index Across All Media 7.59E-01
COPCs that are cancer risk drivers of importance to the residential receptor are highlighted on a separate table for the lifetime resident.
COPCs that are non-cancer risk drivers of importance to residential receptors are highlighted on a separate table for the child resident. Total CNS HI = 5.61E-02

Total Kidney HI = 2.72E-03
Total Liver HI = 6.57E-02
Total Skin HI = 4.15E-01

Total Vascular HI = 4.15E-01



TABLE 9.03.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Tap Water Contact With Site 3 
Groundwater

Arsenic 1.12E-04 -- 5.32E-07 -- 1.12E-04 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Bis(2-ethylhexyl) Phthalate 2.54E-06 -- 3.33E-06 -- 5.87E-06 N/A N/A -- N/A --
1,1-Dichloroethane 7.69E-07 -- 4.75E-08 -- 8.17E-07 N/A N/A -- N/A --
Bromodichloromethane 1.12E-06 -- 7.30E-08 -- 1.20E-06 N/A N/A -- N/A --
Carbon Tetrachloride 4.38E-07 -- 9.27E-08 -- 5.31E-07 N/A N/A -- N/A --
Chloroform 2.67E-07 -- 1.91E-08 -- 2.86E-07 N/A N/A -- N/A --
Dibromochloromethane 2.07E-06 -- 1.27E-07 -- 2.20E-06 N/A N/A -- N/A --
Tetrachloroethene 4.50E-06 -- 2.13E-06 -- 6.63E-06 N/A N/A -- N/A --
Trichloroethene 5.61E-07 -- 7.64E-08 -- 6.38E-07 N/A N/A -- N/A --
(Total) 1.24E-04 -- 6.43E-06 1.30E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 1.30E-04 --

Exposure Medium Total 1.30E-04 --
Air Inhalation of Site 3 Groundwater 

Vapors During Showering
1,1-Dichloroethane -- 3.21E-07 -- -- 3.21E-07 N/A -- N/A -- --
Bromodichloromethane -- 7.56E-07 -- -- 7.56E-07 N/A -- N/A -- --
Carbon Tetrachloride -- 4.61E-08 -- -- 4.61E-08 N/A -- N/A -- --
Chloroform -- 2.67E-07 -- -- 2.67E-07 N/A -- N/A -- --
Dibromochloromethane -- 6.39E-07 -- -- 6.39E-07 N/A -- N/A -- --
Tetrachloroethene -- 2.98E-07 -- -- 2.98E-07 N/A -- N/A -- --
Trichloroethene -- 1.14E-07 -- -- 1.14E-07 N/A -- N/A -- --
(Total) -- 2.44E-06 -- 2.44E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 2.44E-06 --

Exposure Medium Total 2.44E-06 --
Groundwater Total 1.32E-04 --
Receptor Total 1.32E-04 --

Total Risk Across All Media 1.32E-04 Total Hazard Index Across All Media --

For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
COPCs that are non-cancer risk drivers of importance to residential receptors are highlighted on a separate table for the child resident.



TABLE 9.04.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER EXPOSURE TO SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Contact With Site 3 
Groundwater During Excavation

Arsenic -- -- 2.05E-09 -- 2.05E-09 Skin/Vascular -- -- 3.18E-04 3.18E-04
Cobalt -- -- -- -- -- -- -- 6.76E-05 6.76E-05
Manganese -- -- -- -- -- CNS -- -- 9.53E-04 9.53E-04
Bis(2-ethylhexyl) Phthalate -- -- 7.41E-09 -- 7.41E-09 Liver -- -- 1.85E-03 1.85E-03
1,1-Dichloroethane -- -- 1.30E-10 -- 1.30E-10 NOEL -- -- 8.01E-06 8.01E-06
Bromodichloromethane -- -- 1.74E-10 -- 1.74E-10 Kidney -- -- 9.80E-06 9.80E-06
Carbon Tetrachloride -- -- 2.27E-10 -- 2.27E-10 Liver -- -- 5.67E-05 5.67E-05
Chloroform -- -- 4.99E-11 -- 4.99E-11 Liver -- -- 1.13E-05 1.13E-05
Dibromochloromethane -- -- 2.98E-10 -- 2.98E-10 Liver -- -- 1.24E-05 1.24E-05
Tetrachloroethene -- -- 5.08E-09 -- 5.08E-09 Liver -- -- 6.84E-04 6.84E-04
Trichloroethene -- -- 1.91E-10 -- 1.91E-10 N/A -- -- -- --
(Total) -- -- 1.56E-08 1.56E-08 -- -- 3.98E-03 3.98E-03

Radionuclide Total
Exposure Point Total 1.56E-08 3.98E-03

Exposure Medium Total 1.56E-08 3.98E-03
Air Ambient VOC Inhalation from 

Site 3 Groundwater
1,1-Dichloroethane -- 6.05E-11 -- -- 6.05E-11 N/A -- -- -- --
Bromodichloromethane -- 1.03E-10 -- -- 1.03E-10 N/A -- -- -- --
Carbon Tetrachloride -- 3.53E-11 -- -- 3.53E-11 Liver -- 4.12E-06 -- 4.12E-06
Chloroform -- 5.18E-11 -- -- 5.18E-11 Liver -- 1.61E-06 -- 1.61E-06
Dibromochloromethane -- 9.46E-11 -- -- 9.46E-11 N/A -- -- -- --
Tetrachloroethene -- 1.42E-10 -- -- 1.42E-10 CNS/Kidney -- 1.27E-05 -- 1.27E-05
Trichloroethene -- 3.47E-11 -- -- 3.47E-11 N/A -- -- -- --
(Total) -- 5.22E-10 -- 5.22E-10 -- 1.84E-05 -- 1.84E-05

Radionuclide Total
Exposure Point Total 5.22E-10 1.84E-05

Exposure Medium Total 5.22E-10 1.84E-05
Groundwater Total 1.61E-08 4.00E-03
Receptor Total 1.61E-08 4.00E-03

Total Risk Across All Media 1.61E-08 Total Hazard Index Across All Media 4.00E-03

Total CNS HI = 9.66E-04
Total Kidney HI = 2.25E-05

Total Liver HI = 2.62E-03
Total Skin HI = 3.18E-04

Total Vascular HI = 3.18E-04



TABLE 9.05.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Hangar 
Area Surface Soil

Benz(a)anthracene 3.33E-06 -- 1.21E-06 -- 4.54E-06 N/A -- -- -- --
Benzo(a)pyrene 3.67E-05 -- 1.34E-05 -- 5.00E-05 N/A -- -- -- --
Benzo(b)fluoranthene 4.69E-06 -- 1.71E-06 -- 6.40E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 7.68E-06 -- 2.80E-06 -- 1.05E-05 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 2.90E-06 -- 1.06E-06 -- 3.96E-06 N/A -- -- -- --
(Total) 5.53E-05 -- 2.01E-05 7.54E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 7.54E-05 --

Exposure Medium Total 7.54E-05 --
Surface Soil Total 7.54E-05 --
Receptor Total 7.54E-05 --

Total Risk Across All Media 7.54E-05 Total Hazard Index Across All Media --



TABLE 9.06.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Hangar 
Area Surface Soil

Benz(a)anthracene 4.90E-07 -- 2.54E-07 -- 7.45E-07 N/A -- -- -- --
Benzo(a)pyrene 5.41E-06 -- 2.80E-06 -- 8.21E-06 N/A -- -- -- --
Benzo(b)fluoranthene 6.91E-07 -- 3.59E-07 -- 1.05E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 1.13E-06 -- 5.87E-07 -- 1.72E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 4.27E-07 -- 2.22E-07 -- 6.49E-07 N/A -- -- -- --
(Total) 8.15E-06 -- 4.23E-06 1.24E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 1.24E-05 --

Exposure Medium Total 1.24E-05 --
Surface Soil Total 1.24E-05 --
Receptor Total 1.24E-05 --

Total Risk Across All Media 1.24E-05 Total Hazard Index Across All Media --



TABLE 9.07.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Hangar 
Area Surface Soil

Benz(a)anthracene 3.82E-06 -- 1.47E-06 -- 5.28E-06 N/A N/A -- N/A --
Benzo(a)pyrene 4.21E-05 -- 1.62E-05 -- 5.83E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 5.38E-06 -- 2.07E-06 -- 7.45E-06 N/A N/A -- N/A --
Dibenz(a,h)anthracene 8.81E-06 -- 3.38E-06 -- 1.22E-05 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 3.33E-06 -- 1.28E-06 -- 4.61E-06 N/A N/A -- N/A --
(Total) 6.34E-05 -- 2.44E-05 8.78E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 8.78E-05 --

Exposure Medium Total 8.78E-05 --
Surface Soil Total 8.78E-05 --
Receptor Total 8.78E-05 --

Total Risk Across All Media 8.78E-05 Total Hazard Index Across All Media --



TABLE 9.08.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Hangar 
Area Surface Soil

Benz(a)anthracene 1.99E-07 -- 1.71E-07 -- 3.70E-07 N/A -- -- -- --
Benzo(a)pyrene 2.19E-06 -- 1.88E-06 -- 4.08E-06 N/A -- -- -- --
Benzo(b)fluoranthene 2.81E-07 -- 2.41E-07 -- 5.21E-07 N/A -- -- -- --
Dibenz(a,h)anthracene 4.59E-07 -- 3.94E-07 -- 8.53E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.73E-07 -- 1.49E-07 -- 3.22E-07 N/A -- -- -- --
(Total) 3.31E-06 -- 2.84E-06 6.14E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 6.14E-06 --

Exposure Medium Total 6.14E-06 --
Surface Soil Total 6.14E-06 --
Receptor Total 6.14E-06 --

Total Risk Across All Media 6.14E-06 Total Hazard Index Across All Media --



TABLE 9.09.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Hangar 
Area Surface Soil

Benz(a)anthracene 9.89E-07 -- 3.60E-07 -- 1.35E-06 N/A -- -- -- --
Benzo(a)pyrene 1.09E-05 -- 3.97E-06 -- 1.49E-05 N/A -- -- -- --
Benzo(b)fluoranthene 1.39E-06 -- 5.08E-07 -- 1.90E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 2.28E-06 -- 8.31E-07 -- 3.11E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 8.62E-07 -- 3.14E-07 -- 1.18E-06 N/A -- -- -- --
(Total) 1.64E-05 -- 5.98E-06 2.24E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 2.24E-05 --

Exposure Medium Total 2.24E-05 --
Surface Soil Total 2.24E-05 --
Receptor Total 2.24E-05 --

Total Risk Across All Media 2.24E-05 Total Hazard Index Across All Media --



TABLE 9.10.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Hangar 
Area Surface Soil

Benz(a)anthracene 1.46E-07 -- 7.56E-08 -- 2.21E-07 N/A -- -- -- --
Benzo(a)pyrene 1.61E-06 -- 8.33E-07 -- 2.44E-06 N/A -- -- -- --
Benzo(b)fluoranthene 2.05E-07 -- 1.07E-07 -- 3.12E-07 N/A -- -- -- --
Dibenz(a,h)anthracene 3.36E-07 -- 1.74E-07 -- 5.11E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.27E-07 -- 6.59E-08 -- 1.93E-07 N/A -- -- -- --
(Total) 2.42E-06 -- 1.26E-06 3.68E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 3.68E-06 --

Exposure Medium Total 3.68E-06 --
Surface Soil Total 3.68E-06 --
Receptor Total 3.68E-06 --

Total Risk Across All Media 3.68E-06 Total Hazard Index Across All Media --



TABLE 9.11.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Hangar 
Area Surface Soil

Benz(a)anthracene 1.13E-06 -- 4.36E-07 -- 1.57E-06 N/A N/A -- N/A --
Benzo(a)pyrene 1.25E-05 -- 4.80E-06 -- 1.73E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 1.60E-06 -- 6.14E-07 -- 2.21E-06 N/A N/A -- N/A --
Dibenz(a,h)anthracene 2.62E-06 -- 1.01E-06 -- 3.62E-06 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 9.89E-07 -- 3.80E-07 -- 1.37E-06 N/A N/A -- N/A --
(Total) 1.89E-05 -- 7.24E-06 2.61E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 2.61E-05 --

Exposure Medium Total 2.61E-05 --
Surface Soil Total 2.61E-05 --
Receptor Total 2.61E-05 --

Total Risk Across All Media 2.61E-05 Total Hazard Index Across All Media --



TABLE 9.12.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar 
Area Soil

Benz(a)anthracene 1.79E-05 -- 6.52E-06 -- 2.44E-05 N/A -- -- -- --
Benzo(a)pyrene 1.37E-04 -- 4.97E-05 -- 1.86E-04 N/A -- -- -- --
Benzo(b)fluoranthene 1.79E-05 -- 6.52E-06 -- 2.44E-05 N/A -- -- -- --
Dibenz(a,h)anthracene 2.47E-05 -- 9.01E-06 -- 3.38E-05 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 8.53E-06 -- 3.11E-06 -- 1.16E-05 N/A -- -- -- --
(Total) 2.06E-04 -- 7.49E-05 2.81E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 2.81E-04 --

Exposure Medium Total 2.81E-04 --
Soil Total 2.81E-04 --
Receptor Total 2.81E-04 --

Total Risk Across All Media 2.81E-04 Total Hazard Index Across All Media --



TABLE 9.13.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar 
Area Soil

Benz(a)anthracene 2.64E-06 -- 1.37E-06 -- 4.01E-06 N/A -- -- -- --
Benzo(a)pyrene 2.01E-05 -- 1.04E-05 -- 3.05E-05 N/A -- -- -- --
Benzo(b)fluoranthene 2.64E-06 -- 1.37E-06 -- 4.01E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 3.65E-06 -- 1.89E-06 -- 5.54E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.26E-06 -- 6.52E-07 -- 1.91E-06 N/A -- -- -- --
(Total) 3.03E-05 -- 1.57E-05 4.60E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 4.60E-05 --

Exposure Medium Total 4.60E-05 --
Soil Total 4.60E-05 --
Receptor Total 4.60E-05 --

Total Risk Across All Media 4.60E-05 Total Hazard Index Across All Media --



TABLE 9.14.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar 
Area Soil

Benz(a)anthracene 2.06E-05 -- 7.89E-06 -- 2.85E-05 N/A N/A -- N/A --
Benzo(a)pyrene 1.57E-04 -- 6.01E-05 -- 2.17E-04 N/A N/A -- N/A --
Benzo(b)fluoranthene 2.06E-05 -- 7.89E-06 -- 2.85E-05 N/A N/A -- N/A --
Dibenz(a,h)anthracene 2.84E-05 -- 1.09E-05 -- 3.93E-05 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 9.79E-06 -- 3.76E-06 -- 1.35E-05 N/A N/A -- N/A --
(Total) 2.36E-04 -- 9.06E-05 3.27E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 3.27E-04 --

Exposure Medium Total 3.27E-04 --
Soil Total 3.27E-04 --
Receptor Total 3.27E-04 --

Total Risk Across All Media 3.27E-04 Total Hazard Index Across All Media --

For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04



TABLE 9.15.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar 
Area Soil

Benz(a)anthracene 1.07E-06 -- 9.19E-07 -- 1.99E-06 N/A -- -- -- --
Benzo(a)pyrene 8.16E-06 -- 7.00E-06 -- 1.52E-05 N/A -- -- -- --
Benzo(b)fluoranthene 1.07E-06 -- 9.19E-07 -- 1.99E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 1.48E-06 -- 1.27E-06 -- 2.75E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 5.10E-07 -- 4.38E-07 -- 9.48E-07 N/A -- -- -- --
(Total) 1.23E-05 -- 1.05E-05 2.28E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 2.28E-05 --

Exposure Medium Total 2.28E-05 --
Soil Total 2.28E-05 --
Receptor Total 2.28E-05 --

Total Risk Across All Media 2.28E-05 Total Hazard Index Across All Media --



TABLE 9.16.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT CONSTRUCTION WORKER EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar 
Area Soil

Benz(a)anthracene 7.35E-08 -- 1.91E-08 -- 9.27E-08 N/A -- -- -- --
Benzo(a)pyrene 5.60E-07 -- 1.46E-07 -- 7.06E-07 N/A -- -- -- --
Benzo(b)fluoranthene 7.35E-08 -- 1.91E-08 -- 9.27E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 1.02E-07 -- 2.64E-08 -- 1.28E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 3.50E-08 -- 9.11E-09 -- 4.41E-08 N/A -- -- -- --
(Total) 8.44E-07 -- 2.19E-07 1.06E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 1.06E-06 --

Exposure Medium Total 1.06E-06 --
Soil Total 1.06E-06 --
Receptor Total 1.06E-06 --

Total Risk Across All Media 1.06E-06 Total Hazard Index Across All Media --



TABLE 9.17.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar 
Area Soil

Benz(a)anthracene 5.32E-06 -- 1.94E-06 -- 7.26E-06 N/A -- -- -- --
Benzo(a)pyrene 4.06E-05 -- 1.48E-05 -- 5.53E-05 N/A -- -- -- --
Benzo(b)fluoranthene 5.32E-06 -- 1.94E-06 -- 7.26E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 7.35E-06 -- 2.68E-06 -- 1.00E-05 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 2.54E-06 -- 9.23E-07 -- 3.46E-06 N/A -- -- -- --
(Total) 6.11E-05 -- 2.22E-05 8.34E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 8.34E-05 --

Exposure Medium Total 8.34E-05 --
Soil Total 8.34E-05 --
Receptor Total 8.34E-05 --

Total Risk Across All Media 8.34E-05 Total Hazard Index Across All Media --



TABLE 9.18.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar 
Area Soil

Benz(a)anthracene 7.84E-07 -- 4.07E-07 -- 1.19E-06 N/A -- -- -- --
Benzo(a)pyrene 5.98E-06 -- 3.10E-06 -- 9.08E-06 N/A -- -- -- --
Benzo(b)fluoranthene 7.84E-07 -- 4.07E-07 -- 1.19E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 1.08E-06 -- 5.62E-07 -- 1.65E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 3.74E-07 -- 1.94E-07 -- 5.67E-07 N/A -- -- -- --
(Total) 9.00E-06 -- 4.67E-06 1.37E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 1.37E-05 --

Exposure Medium Total 1.37E-05 --
Soil Total 1.37E-05 --
Receptor Total 1.37E-05 --

Total Risk Across All Media 1.37E-05 Total Hazard Index Across All Media --



TABLE 9.19.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 HANGAR AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar 
Area Soil

Benz(a)anthracene 6.11E-06 -- 2.35E-06 -- 8.45E-06 N/A N/A -- N/A --
Benzo(a)pyrene 4.65E-05 -- 1.79E-05 -- 6.44E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 6.11E-06 -- 2.35E-06 -- 8.45E-06 N/A N/A -- N/A --
Dibenz(a,h)anthracene 8.44E-06 -- 3.24E-06 -- 1.17E-05 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 2.91E-06 -- 1.12E-06 -- 4.03E-06 N/A N/A -- N/A --
(Total) 7.01E-05 -- 2.69E-05 9.70E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 9.70E-05 --

Exposure Medium Total 9.70E-05 --
Soil Total 9.70E-05 --
Receptor Total 9.70E-05 --

Total Risk Across All Media 9.70E-05 Total Hazard Index Across All Media --



TABLE 9.20.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 1.80E-06 -- 1.51E-07 -- 1.95E-06 CNS (Behavioral) 1.61E-01 -- 1.35E-02 1.75E-01
Aluminum -- -- -- -- -- CNS (Developmental) 2.10E-01 -- 5.87E-03 2.16E-01
Antimony -- -- -- -- -- Blood/Liver 4.25E-02 -- 7.94E-03 5.04E-02
Arsenic 8.79E-06 -- 7.39E-07 -- 9.53E-06 Skin/Vascular 2.28E-01 -- 1.92E-02 2.47E-01
Cadmium -- -- -- -- -- Kidney 3.59E-02 -- 4.02E-03 4.00E-02
Chromium 6.25E-05 -- 7.00E-05 -- 1.33E-04 Fetotoxicity/GI Tract/Bone 9.12E-02 -- 1.02E-01 1.93E-01
Cobalt -- -- -- -- -- 3.73E-01 -- 1.05E-02 3.84E-01
Iron -- -- -- -- -- Liver/Blood/GI Tract 3.96E-01 -- 1.11E-02 4.07E-01
Manganese -- -- -- -- -- CNS 3.61E-01 -- 2.53E-01 6.14E-01
Vanadium -- -- -- -- -- 8.08E-02 -- 8.70E-02 1.68E-01
Dieldrin 2.42E-06 -- 6.78E-07 -- 3.10E-06 Liver 3.53E-02 -- 9.88E-03 4.52E-02
Benz(a)anthracene 2.39E-05 -- 8.70E-06 -- 3.26E-05 N/A -- -- -- --
Benzo(a)pyrene 1.80E-04 -- 6.54E-05 -- 2.45E-04 N/A -- -- -- --
Benzo(b)fluoranthene 1.98E-05 -- 7.21E-06 -- 2.70E-05 N/A -- -- -- --
Benzo(k)fluoranthene 1.29E-06 -- 4.69E-07 -- 1.76E-06 N/A -- -- -- --
Chrysene 2.00E-07 -- 7.28E-08 -- 2.73E-07 N/A -- -- -- --
Dibenz(a,h)anthracene 1.15E-05 -- 4.19E-06 -- 1.57E-05 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 8.11E-06 -- 2.95E-06 -- 1.11E-05 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 3.56E-04 -- 1.30E-04 4.86E-04
Phenanthrene -- -- -- -- -- Kidney 7.63E-03 -- 2.78E-03 1.04E-02
(Total) 3.20E-04 -- 1.61E-04 4.81E-04 2.02E+00 -- 5.27E-01 2.55E+00

Radionuclide Total
Exposure Point Total 4.81E-04 2.55E+00

Exposure Medium Total 4.81E-04 2.55E+00
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 1.65E-07 -- -- 1.65E-07 Respiratory -- 1.88E-02 -- 1.88E-02
(Total) -- 1.65E-07 -- 1.65E-07 -- 1.88E-02 -- 1.88E-02

Radionuclide Total
Exposure Point Total 1.65E-07 1.88E-02

Exposure Medium Total 1.65E-07 1.88E-02
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TABLE 9.20.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.74E-08 -- -- 1.74E-08 Lung/Nasal -- 3.17E-05 -- 3.17E-05
(Total) -- 1.74E-08 -- 1.74E-08 -- 3.17E-05 -- 3.17E-05

Radionuclide Total
Exposure Point Total 1.74E-08 3.17E-05

Exposure Medium Total 1.74E-08 3.17E-05
Surface Soil Total 4.81E-04 2.57E+00
Receptor Total 4.81E-04 2.57E+00

Total Risk Across All Media 4.81E-04 Total Hazard Index Across All Media 2.57E+00

Total Blood HI = 4.58E-01
Total Bone HI = 1.93E-01
Total CNS HI = 1.00E+00

Total CNS (Behavioral) HI = 1.75E-01
Total CNS (Developmental) HI = 2.16E-01

Total Decr. Wt. Gain HI = 4.86E-04
Total Fetotoxicity HI = 1.93E-01

Total GI Tract HI = 6.01E-01
Total Kidney HI = 5.04E-02

Total Liver HI = 5.03E-01
Total Lung HI = 3.17E-05

Total Nasal HI = 3.17E-05
Total Respiratory HI = 1.88E-02

Total Skin HI = 2.47E-01
Total Vascular HI = 2.47E-01
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TABLE 9.20a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 1.80E-06 -- 1.51E-07 -- 1.95E-06 CNS (Behavioral) 1.61E-01 -- 1.35E-02 1.75E-01
Aluminum -- -- -- -- -- CNS (Developmental) 2.10E-01 -- 5.87E-03 2.16E-01
Antimony -- -- -- -- -- Blood/Liver 4.25E-02 -- 7.94E-03 5.04E-02
Cadmium -- -- -- -- -- Kidney 3.59E-02 -- 4.02E-03 4.00E-02
Chromium 6.25E-05 -- 7.00E-05 -- 1.33E-04 Fetotoxicity/GI Tract/Bone 9.12E-02 -- 1.02E-01 1.93E-01
Cobalt -- -- -- -- -- 3.73E-01 -- 1.05E-02 3.84E-01
Iron -- -- -- -- -- Liver/Blood/GI Tract 3.96E-01 -- 1.11E-02 4.07E-01
Vanadium -- -- -- -- -- 8.08E-02 -- 8.70E-02 1.68E-01
Dieldrin 2.42E-06 -- 6.78E-07 -- 3.10E-06 Liver 3.53E-02 -- 9.88E-03 4.52E-02
Benz(a)anthracene 2.39E-05 -- 8.70E-06 -- 3.26E-05 N/A -- -- -- --
Benzo(a)pyrene 1.80E-04 -- 6.54E-05 -- 2.45E-04 N/A -- -- -- --
Benzo(b)fluoranthene 1.98E-05 -- 7.21E-06 -- 2.70E-05 N/A -- -- -- --
Benzo(k)fluoranthene 1.29E-06 -- 4.69E-07 -- 1.76E-06 N/A -- -- -- --
Chrysene 2.00E-07 -- 7.28E-08 -- 2.73E-07 N/A -- -- -- --
Dibenz(a,h)anthracene 1.15E-05 -- 4.19E-06 -- 1.57E-05 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 8.11E-06 -- 2.95E-06 -- 1.11E-05 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 3.56E-04 -- 1.30E-04 4.86E-04
Phenanthrene -- -- -- -- -- Kidney 7.63E-03 -- 2.78E-03 1.04E-02
(Total) 3.11E-04 -- 1.60E-04 4.71E-04 1.43E+00 -- 2.55E-01 1.69E+00

Radionuclide Total
Exposure Point Total 4.71E-04 1.69E+00

Exposure Medium Total 4.71E-04 1.69E+00
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 1.65E-07 -- -- 1.65E-07 Respiratory -- 1.88E-02 -- 1.88E-02
(Total) -- 1.65E-07 -- 1.65E-07 -- 1.88E-02 -- 1.88E-02

Radionuclide Total
Exposure Point Total 1.65E-07 1.88E-02

Exposure Medium Total 1.65E-07 1.88E-02
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TABLE 9.20a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.74E-08 -- -- 1.74E-08 Lung/Nasal -- 3.17E-05 -- 3.17E-05
(Total) -- 1.74E-08 -- 1.74E-08 -- 3.17E-05 -- 3.17E-05

Radionuclide Total
Exposure Point Total 1.74E-08 3.17E-05

Exposure Medium Total 1.74E-08 3.17E-05
Surface Soil Total 4.71E-04 1.71E+00
Receptor Total 4.71E-04 1.71E+00

Total Risk Across All Media 4.71E-04 Total Hazard Index Across All Media 1.71E+00

Total Blood HI = 4.58E-01
Total Bone HI = 1.93E-01

Total CNS (Behavioral) HI = 1.75E-01
Total CNS (Developmental) HI = 2.16E-01

Total Decr. Wt. Gain HI = 4.86E-04
Total Fetotoxicity HI = 1.93E-01

Total GI Tract HI = 6.01E-01
Total Kidney HI = 5.04E-02

Total Liver HI = 5.03E-01
Total Lung HI = 3.17E-05

Total Nasal HI = 3.17E-05
Total Respiratory HI = 1.88E-02
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TABLE 9.21.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 7.69E-07 -- 9.21E-08 -- 8.61E-07 CNS (Behavioral) 1.73E-02 -- 2.07E-03 1.93E-02
Aluminum -- -- -- -- -- CNS (Developmental) 2.25E-02 -- 8.96E-04 2.34E-02
Antimony -- -- -- -- -- Blood/Liver 4.55E-03 -- 1.21E-03 5.77E-03
Arsenic 3.77E-06 -- 4.51E-07 -- 4.22E-06 Skin/Vascular 2.44E-02 -- 2.92E-03 2.74E-02
Cadmium -- -- -- -- -- Kidney 3.85E-03 -- 6.14E-04 4.46E-03
Chromium 9.21E-06 -- 1.47E-05 -- 2.39E-05 Fetotoxicity/GI Tract/Bone 9.77E-03 -- 1.56E-02 2.54E-02
Cobalt -- -- -- -- -- 4.00E-02 -- 1.60E-03 4.16E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 4.25E-02 -- 1.69E-03 4.42E-02
Manganese -- -- -- -- -- CNS 3.87E-02 -- 3.86E-02 7.73E-02
Vanadium -- -- -- -- -- 8.66E-03 -- 1.33E-02 2.19E-02
Dieldrin 1.04E-06 -- 4.14E-07 -- 1.45E-06 Liver 3.78E-03 -- 1.51E-03 5.29E-03
Benz(a)anthracene 3.52E-06 -- 1.83E-06 -- 5.35E-06 N/A -- -- -- --
Benzo(a)pyrene 2.65E-05 -- 1.37E-05 -- 4.02E-05 N/A -- -- -- --
Benzo(b)fluoranthene 2.92E-06 -- 1.51E-06 -- 4.43E-06 N/A -- -- -- --
Benzo(k)fluoranthene 1.90E-07 -- 9.85E-08 -- 2.88E-07 N/A -- -- -- --
Chrysene 2.95E-08 -- 1.53E-08 -- 4.48E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 1.70E-06 -- 8.80E-07 -- 2.58E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.19E-06 -- 6.19E-07 -- 1.81E-06 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 3.82E-05 -- 1.98E-05 5.79E-05
Phenanthrene -- -- -- -- -- Kidney 8.17E-04 -- 4.24E-04 1.24E-03
(Total) 5.08E-05 -- 3.43E-05 8.51E-05 2.17E-01 -- 8.04E-02 2.97E-01

Radionuclide Total
Exposure Point Total 8.51E-05 2.97E-01

Exposure Medium Total 8.51E-05 2.97E-01
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 6.58E-07 -- -- 6.58E-07 Respiratory -- 1.88E-02 -- 1.88E-02
(Total) -- 6.58E-07 -- 6.58E-07 -- 1.88E-02 -- 1.88E-02

Radionuclide Total
Exposure Point Total 6.58E-07 1.88E-02

Exposure Medium Total 6.58E-07 1.88E-02
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TABLE 9.21.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 2.39E-08 -- -- 2.39E-08 Lung/Nasal -- 3.17E-05 -- 3.17E-05
(Total) -- 2.39E-08 -- 2.39E-08 -- 3.17E-05 -- 3.17E-05

Radionuclide Total
Exposure Point Total 2.39E-08 3.17E-05

Exposure Medium Total 2.39E-08 3.17E-05
Surface Soil Total 8.58E-05 3.16E-01
Receptor Total 8.58E-05 3.16E-01

Total Risk Across All Media 8.58E-05 Total Hazard Index Across All Media 3.16E-01

Total Blood HI = 4.99E-02
Total Bone HI = 2.54E-02
Total CNS HI = 1.20E-01

Total CNS (Behavioral) HI = 1.93E-02
Total CNS (Developmental) HI = 2.34E-02

Total Decr. Wt. Gain HI = 5.79E-05
Total Fetotoxicity HI = 2.54E-02

Total GI Tract HI = 6.95E-02
Total Kidney HI = 5.70E-03

Total Liver HI = 5.52E-02
Total Lung HI = 3.17E-05

Total Nasal HI = 3.17E-05
Total Respiratory HI = 1.88E-02

Total Skin HI = 2.74E-02
Total Vascular HI = 2.74E-02
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TABLE 9.21a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 7.69E-07 -- 9.21E-08 -- 8.61E-07 CNS (Behavioral) 1.73E-02 -- 2.07E-03 1.93E-02
Aluminum -- -- -- -- -- CNS (Developmental) 2.25E-02 -- 8.96E-04 2.34E-02
Antimony -- -- -- -- -- Blood/Liver 4.55E-03 -- 1.21E-03 5.77E-03
Cadmium -- -- -- -- -- Kidney 3.85E-03 -- 6.14E-04 4.46E-03
Chromium 9.21E-06 -- 1.47E-05 -- 2.39E-05 Fetotoxicity/GI Tract/Bone 9.77E-03 -- 1.56E-02 2.54E-02
Cobalt -- -- -- -- -- 4.00E-02 -- 1.60E-03 4.16E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 4.25E-02 -- 1.69E-03 4.42E-02
Vanadium -- -- -- -- -- 8.66E-03 -- 1.33E-02 2.19E-02
Dieldrin 1.04E-06 -- 4.14E-07 -- 1.45E-06 Liver 3.78E-03 -- 1.51E-03 5.29E-03
Benz(a)anthracene 3.52E-06 -- 1.83E-06 -- 5.35E-06 N/A -- -- -- --
Benzo(a)pyrene 2.65E-05 -- 1.37E-05 -- 4.02E-05 N/A -- -- -- --
Benzo(b)fluoranthene 2.92E-06 -- 1.51E-06 -- 4.43E-06 N/A -- -- -- --
Benzo(k)fluoranthene 1.90E-07 -- 9.85E-08 -- 2.88E-07 N/A -- -- -- --
Chrysene 2.95E-08 -- 1.53E-08 -- 4.48E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 1.70E-06 -- 8.80E-07 -- 2.58E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.19E-06 -- 6.19E-07 -- 1.81E-06 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 3.82E-05 -- 1.98E-05 5.79E-05
Phenanthrene -- -- -- -- -- Kidney 8.17E-04 -- 4.24E-04 1.24E-03
(Total) 4.70E-05 -- 3.39E-05 8.09E-05 1.54E-01 -- 3.89E-02 1.93E-01

Radionuclide Total
Exposure Point Total 8.09E-05 1.93E-01

Exposure Medium Total 8.09E-05 1.93E-01
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 6.58E-07 -- -- 6.58E-07 Respiratory -- 1.88E-02 -- 1.88E-02
(Total) -- 6.58E-07 -- 6.58E-07 -- 1.88E-02 -- 1.88E-02

Radionuclide Total
Exposure Point Total 6.58E-07 1.88E-02

Exposure Medium Total 6.58E-07 1.88E-02
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TABLE 9.21a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 2.39E-08 -- -- 2.39E-08 Lung/Nasal -- 3.17E-05 -- 3.17E-05
(Total) -- 2.39E-08 -- 2.39E-08 -- 3.17E-05 -- 3.17E-05

Radionuclide Total
Exposure Point Total 2.39E-08 3.17E-05

Exposure Medium Total 2.39E-08 3.17E-05
Surface Soil Total 8.16E-05 2.12E-01
Receptor Total 8.16E-05 2.12E-01

Total Risk Across All Media 8.16E-05 Total Hazard Index Across All Media 2.12E-01

Total Blood HI = 4.99E-02
Total Bone HI = 2.54E-02

Total CNS (Behavioral) HI = 1.93E-02
Total CNS (Developmental) HI = 2.34E-02

Total Decr. Wt. Gain HI = 5.79E-05
Total Fetotoxicity HI = 2.54E-02

Total GI Tract HI = 6.95E-02
Total Kidney HI = 5.70E-03

Total Liver HI = 5.52E-02
Total Lung HI = 3.17E-05

Total Nasal HI = 3.17E-05
Total Respiratory HI = 1.88E-02
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TABLE 9.22.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 2.56E-06 -- 2.43E-07 -- 2.81E-06 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Arsenic 1.26E-05 -- 1.19E-06 -- 1.38E-05 N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 7.18E-05 -- 8.47E-05 -- 1.57E-04 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Dieldrin 3.46E-06 -- 1.09E-06 -- 4.55E-06 N/A N/A -- N/A --
Benz(a)anthracene 2.74E-05 -- 1.05E-05 -- 3.79E-05 N/A N/A -- N/A --
Benzo(a)pyrene 2.06E-04 -- 7.91E-05 -- 2.85E-04 N/A N/A -- N/A --
Benzo(b)fluoranthene 2.27E-05 -- 8.72E-06 -- 3.14E-05 N/A N/A -- N/A --
Benzo(k)fluoranthene 1.48E-06 -- 5.67E-07 -- 2.05E-06 N/A N/A -- N/A --
Chrysene 2.30E-07 -- 8.81E-08 -- 3.18E-07 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.32E-05 -- 5.07E-06 -- 1.83E-05 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 9.30E-06 -- 3.57E-06 -- 1.29E-05 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
(Total) 3.71E-04 -- 1.95E-04 5.66E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 5.66E-04 --

Exposure Medium Total 5.66E-04 --
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil N/A N/A -- N/A --
Naphthalene -- 8.23E-07 -- -- 8.23E-07 N/A N/A -- N/A --
(Total) -- 8.23E-07 -- 8.23E-07 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 8.23E-07 --

Exposure Medium Total 8.23E-07 --

Page 1 of 2



TABLE 9.22.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 4.13E-08 -- -- 4.13E-08 N/A N/A -- N/A --
(Total) -- 4.13E-08 -- 4.13E-08 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 4.13E-08 --

Exposure Medium Total 4.13E-08 --
Surface Soil Total 5.67E-04 --
Receptor Total 5.67E-04 --

Total Risk Across All Media 5.67E-04 Total Hazard Index Across All Media --

For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
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TABLE 9.22a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 2.56E-06 -- 2.43E-07 -- 2.81E-06 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 7.18E-05 -- 8.47E-05 -- 1.57E-04 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Dieldrin 3.46E-06 -- 1.09E-06 -- 4.55E-06 N/A N/A -- N/A --
Benz(a)anthracene 2.74E-05 -- 1.05E-05 -- 3.79E-05 N/A N/A -- N/A --
Benzo(a)pyrene 2.06E-04 -- 7.91E-05 -- 2.85E-04 N/A N/A -- N/A --
Benzo(b)fluoranthene 2.27E-05 -- 8.72E-06 -- 3.14E-05 N/A N/A -- N/A --
Benzo(k)fluoranthene 1.48E-06 -- 5.67E-07 -- 2.05E-06 N/A N/A -- N/A --
Chrysene 2.30E-07 -- 8.81E-08 -- 3.18E-07 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.32E-05 -- 5.07E-06 -- 1.83E-05 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 9.30E-06 -- 3.57E-06 -- 1.29E-05 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
(Total) 3.58E-04 -- 1.94E-04 5.52E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 5.52E-04 --

Exposure Medium Total 5.52E-04 --
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil N/A N/A -- N/A --
Naphthalene -- 8.23E-07 -- -- 8.23E-07 N/A N/A -- N/A --
(Total) -- 8.23E-07 -- 8.23E-07 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 8.23E-07 --

Exposure Medium Total 8.23E-07 --
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TABLE 9.22a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 4.13E-08 -- -- 4.13E-08 N/A N/A -- N/A --
(Total) -- 4.13E-08 -- 4.13E-08 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 4.13E-08 --

Exposure Medium Total 4.13E-08 --
Surface Soil Total 5.53E-04 --
Receptor Total 5.53E-04 --

Total Risk Across All Media 5.53E-04 Total Hazard Index Across All Media --

For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
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TABLE 9.23.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 5.72E-07 -- 1.13E-07 -- 6.86E-07 CNS (Behavioral) 1.23E-02 -- 2.44E-03 1.48E-02
Aluminum -- -- -- -- -- CNS (Developmental) 1.60E-02 -- 1.06E-03 1.71E-02
Antimony -- -- -- -- -- Blood/Liver 3.25E-03 -- 1.43E-03 4.68E-03
Arsenic 2.80E-06 -- 5.55E-07 -- 3.36E-06 Skin/Vascular 1.74E-02 -- 3.45E-03 2.09E-02
Cadmium -- -- -- -- -- Kidney 2.75E-03 -- 7.26E-04 3.48E-03
Chromium 3.74E-06 -- 9.87E-06 -- 1.36E-05 Fetotoxicity/GI Tract/Bone 6.98E-03 -- 1.84E-02 2.54E-02
Cobalt -- -- -- -- -- 2.86E-02 -- 1.89E-03 3.05E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 3.03E-02 -- 2.00E-03 3.23E-02
Manganese -- -- -- -- -- CNS 2.76E-02 -- 4.56E-02 7.33E-02
Vanadium -- -- -- -- -- 6.18E-03 -- 1.57E-02 2.19E-02
Dieldrin 7.72E-07 -- 5.09E-07 -- 1.28E-06 Liver 2.70E-03 -- 1.78E-03 4.48E-03
Benz(a)anthracene 1.43E-06 -- 1.23E-06 -- 2.65E-06 N/A -- -- -- --
Benzo(a)pyrene 1.07E-05 -- 9.21E-06 -- 2.00E-05 N/A -- -- -- --
Benzo(b)fluoranthene 1.18E-06 -- 1.02E-06 -- 2.20E-06 N/A -- -- -- --
Benzo(k)fluoranthene 7.70E-08 -- 6.61E-08 -- 1.43E-07 N/A -- -- -- --
Chrysene 1.20E-08 -- 1.03E-08 -- 2.22E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 6.89E-07 -- 5.91E-07 -- 1.28E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 4.85E-07 -- 4.16E-07 -- 9.01E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 2.73E-05 -- 2.34E-05 5.06E-05
Phenanthrene -- -- -- -- -- Kidney 5.84E-04 -- 5.01E-04 1.08E-03
(Total) 2.25E-05 -- 2.36E-05 4.61E-05 1.55E-01 -- 9.50E-02 2.50E-01

Radionuclide Total
Exposure Point Total 4.61E-05 2.50E-01

Exposure Medium Total 4.61E-05 2.50E-01
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 3.26E-07 -- -- 3.26E-07 Respiratory -- 8.96E-03 -- 8.96E-03
(Total) -- 3.26E-07 -- 3.26E-07 -- 8.96E-03 -- 8.96E-03

Radionuclide Total
Exposure Point Total 3.26E-07 8.96E-03

Exposure Medium Total 3.26E-07 8.96E-03
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TABLE 9.23.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 6.47E-09 -- -- 6.47E-09 Lung/Nasal -- 1.51E-05 -- 1.51E-05
(Total) -- 6.47E-09 -- 6.47E-09 -- 1.51E-05 -- 1.51E-05

Radionuclide Total
Exposure Point Total 6.47E-09 1.51E-05

Exposure Medium Total 6.47E-09 1.51E-05
Surface Soil Total 4.64E-05 2.59E-01
Receptor Total 4.64E-05 2.59E-01

Total Risk Across All Media 4.64E-05 Total Hazard Index Across All Media 2.59E-01

Total Blood HI = 3.70E-02
Total Bone HI = 2.54E-02
Total CNS HI = 1.05E-01

Total CNS (Behavioral) HI = 1.48E-02
Total CNS (Developmental) HI = 1.71E-02

Total Decr. Wt. Gain HI = 5.06E-05
Total Fetotoxicity HI = 2.54E-02

Total GI Tract HI = 5.77E-02
Total Kidney HI = 4.56E-03

Total Liver HI = 4.15E-02
Total Lung HI = 1.51E-05

Total Nasal HI = 1.51E-05
Total Respiratory HI = 8.96E-03

Total Skin HI = 2.09E-02
Total Vascular HI = 2.09E-02
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TABLE 9.23a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 5.72E-07 -- 1.13E-07 -- 6.86E-07 CNS (Behavioral) 1.23E-02 -- 2.44E-03 1.48E-02
Aluminum -- -- -- -- -- CNS (Developmental) 1.60E-02 -- 1.06E-03 1.71E-02
Antimony -- -- -- -- -- Blood/Liver 3.25E-03 -- 1.43E-03 4.68E-03
Cadmium -- -- -- -- -- Kidney 2.75E-03 -- 7.26E-04 3.48E-03
Chromium 3.74E-06 -- 9.87E-06 -- 1.36E-05 Fetotoxicity/GI Tract/Bone 6.98E-03 -- 1.84E-02 2.54E-02
Cobalt -- -- -- -- -- 2.86E-02 -- 1.89E-03 3.05E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 3.03E-02 -- 2.00E-03 3.23E-02
Vanadium -- -- -- -- -- 6.18E-03 -- 1.57E-02 2.19E-02
Dieldrin 7.72E-07 -- 5.09E-07 -- 1.28E-06 Liver 2.70E-03 -- 1.78E-03 4.48E-03
Benz(a)anthracene 1.43E-06 -- 1.23E-06 -- 2.65E-06 N/A -- -- -- --
Benzo(a)pyrene 1.07E-05 -- 9.21E-06 -- 2.00E-05 N/A -- -- -- --
Benzo(b)fluoranthene 1.18E-06 -- 1.02E-06 -- 2.20E-06 N/A -- -- -- --
Benzo(k)fluoranthene 7.70E-08 -- 6.61E-08 -- 1.43E-07 N/A -- -- -- --
Chrysene 1.20E-08 -- 1.03E-08 -- 2.22E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 6.89E-07 -- 5.91E-07 -- 1.28E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 4.85E-07 -- 4.16E-07 -- 9.01E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 2.73E-05 -- 2.34E-05 5.06E-05
Phenanthrene -- -- -- -- -- Kidney 5.84E-04 -- 5.01E-04 1.08E-03
(Total) 1.97E-05 -- 2.30E-05 4.27E-05 1.10E-01 -- 4.60E-02 1.56E-01

Radionuclide Total
Exposure Point Total 4.27E-05 1.56E-01

Exposure Medium Total 4.27E-05 1.56E-01
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 3.26E-07 -- -- 3.26E-07 Respiratory -- 8.96E-03 -- 8.96E-03
(Total) -- 3.26E-07 -- 3.26E-07 -- 8.96E-03 -- 8.96E-03

Radionuclide Total
Exposure Point Total 3.26E-07 8.96E-03

Exposure Medium Total 3.26E-07 8.96E-03
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TABLE 9.23a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 6.47E-09 -- -- 6.47E-09 Lung/Nasal -- 1.51E-05 -- 1.51E-05
(Total) -- 6.47E-09 -- 6.47E-09 -- 1.51E-05 -- 1.51E-05

Radionuclide Total
Exposure Point Total 6.47E-09 1.51E-05

Exposure Medium Total 6.47E-09 1.51E-05
Surface Soil Total 4.31E-05 1.65E-01
Receptor Total 4.31E-05 1.65E-01

Total Risk Across All Media 4.31E-05 Total Hazard Index Across All Media 1.65E-01

Total Blood HI = 3.70E-02
Total Bone HI = 2.54E-02

Total CNS (Behavioral) HI = 1.48E-02
Total CNS (Developmental) HI = 1.71E-02

Total Decr. Wt. Gain HI = 5.06E-05
Total Fetotoxicity HI = 2.54E-02

Total GI Tract HI = 5.77E-02
Total Kidney HI = 4.56E-03

Total Liver HI = 4.15E-02
Total Lung HI = 1.51E-05

Total Nasal HI = 1.51E-05
Total Respiratory HI = 8.96E-03
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TABLE 9.24.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 5.33E-07 -- 4.48E-08 -- 5.78E-07 CNS (Behavioral) 4.79E-02 -- 4.02E-03 5.19E-02
Aluminum -- -- -- -- -- CNS (Developmental) 6.23E-02 -- 1.74E-03 6.40E-02
Antimony -- -- -- -- -- Blood/Liver 1.26E-02 -- 2.36E-03 1.50E-02
Arsenic 2.61E-06 -- 2.20E-07 -- 2.83E-06 Skin/Vascular 6.78E-02 -- 5.69E-03 7.34E-02
Cadmium -- -- -- -- -- Kidney 1.07E-02 -- 1.20E-03 1.19E-02
Chromium 1.86E-05 -- 2.08E-05 -- 3.94E-05 Fetotoxicity/GI Tract/Bone 2.71E-02 -- 3.04E-02 5.75E-02
Cobalt -- -- -- -- -- 1.11E-01 -- 3.11E-03 1.14E-01
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.18E-01 -- 3.30E-03 1.21E-01
Manganese -- -- -- -- -- CNS 1.07E-01 -- 7.51E-02 1.82E-01
Vanadium -- -- -- -- -- 2.40E-02 -- 2.59E-02 4.99E-02
Dieldrin 7.19E-07 -- 2.01E-07 -- 9.20E-07 Liver 1.05E-02 -- 2.94E-03 1.34E-02
Benz(a)anthracene 7.10E-06 -- 2.58E-06 -- 9.68E-06 N/A -- -- -- --
Benzo(a)pyrene 5.34E-05 -- 1.94E-05 -- 7.28E-05 N/A -- -- -- --
Benzo(b)fluoranthene 5.88E-06 -- 2.14E-06 -- 8.02E-06 N/A -- -- -- --
Benzo(k)fluoranthene 3.83E-07 -- 1.39E-07 -- 5.22E-07 N/A -- -- -- --
Chrysene 5.95E-08 -- 2.16E-08 -- 8.11E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 3.42E-06 -- 1.25E-06 -- 4.67E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 2.41E-06 -- 8.77E-07 -- 3.29E-06 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.06E-04 -- 3.85E-05 1.44E-04
Phenanthrene -- -- -- -- -- Kidney 2.27E-03 -- 8.25E-04 3.09E-03
(Total) 9.51E-05 -- 4.77E-05 1.43E-04 6.01E-01 -- 1.57E-01 7.58E-01

Radionuclide Total
Exposure Point Total 1.43E-04 7.58E-01

Exposure Medium Total 1.43E-04 7.58E-01
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 1.22E-08 -- -- 1.22E-08 Respiratory -- 1.40E-03 -- 1.40E-03
(Total) -- 1.22E-08 -- 1.22E-08 -- 1.40E-03 -- 1.40E-03

Radionuclide Total
Exposure Point Total 1.22E-08 1.40E-03

Exposure Medium Total 1.22E-08 1.40E-03
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TABLE 9.24.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.29E-09 -- -- 1.29E-09 Lung/Nasal -- 2.36E-06 -- 2.36E-06
(Total) -- 1.29E-09 -- 1.29E-09 -- 2.36E-06 -- 2.36E-06

Radionuclide Total
Exposure Point Total 1.29E-09 2.36E-06

Exposure Medium Total 1.29E-09 2.36E-06
Surface Soil Total 1.43E-04 7.59E-01
Receptor Total 1.43E-04 7.59E-01

Total Risk Across All Media 1.43E-04 Total Hazard Index Across All Media 7.59E-01

Total Blood HI = 1.36E-01
Total Bone HI = 5.75E-02
Total CNS HI = 2.98E-01

Total CNS (Behavioral) HI = 5.19E-02
Total CNS (Developmental) HI = 6.40E-02

Total Decr. Wt. Gain HI = 1.44E-04
Total Fetotoxicity HI = 5.75E-02

Total GI Tract HI = 1.79E-01
Total Kidney HI = 1.50E-02
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TABLE 9.24a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 5.33E-07 -- 4.48E-08 -- 5.78E-07 CNS (Behavioral) 4.79E-02 -- 4.02E-03 5.19E-02
Aluminum -- -- -- -- -- CNS (Developmental) 6.23E-02 -- 1.74E-03 6.40E-02
Antimony -- -- -- -- -- Blood/Liver 1.26E-02 -- 2.36E-03 1.50E-02
Cadmium -- -- -- -- -- Kidney 1.07E-02 -- 1.20E-03 1.19E-02
Chromium 1.86E-05 -- 2.08E-05 -- 3.94E-05 Fetotoxicity/GI Tract/Bone 2.71E-02 -- 3.04E-02 5.75E-02
Cobalt -- -- -- -- -- 1.11E-01 -- 3.11E-03 1.14E-01
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.18E-01 -- 3.30E-03 1.21E-01
Vanadium -- -- -- -- -- 2.40E-02 -- 2.59E-02 4.99E-02
Dieldrin 7.19E-07 -- 2.01E-07 -- 9.20E-07 Liver 1.05E-02 -- 2.94E-03 1.34E-02
Benz(a)anthracene 7.10E-06 -- 2.58E-06 -- 9.68E-06 N/A -- -- -- --
Benzo(a)pyrene 5.34E-05 -- 1.94E-05 -- 7.28E-05 N/A -- -- -- --
Benzo(b)fluoranthene 5.88E-06 -- 2.14E-06 -- 8.02E-06 N/A -- -- -- --
Benzo(k)fluoranthene 3.83E-07 -- 1.39E-07 -- 5.22E-07 N/A -- -- -- --
Chrysene 5.95E-08 -- 2.16E-08 -- 8.11E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 3.42E-06 -- 1.25E-06 -- 4.67E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 2.41E-06 -- 8.77E-07 -- 3.29E-06 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.06E-04 -- 3.85E-05 1.44E-04
Phenanthrene -- -- -- -- -- Kidney 2.27E-03 -- 8.25E-04 3.09E-03
(Total) 9.25E-05 -- 4.75E-05 1.40E-04 4.26E-01 -- 7.57E-02 5.02E-01

Radionuclide Total
Exposure Point Total 1.40E-04 5.02E-01

Exposure Medium Total 1.40E-04 5.02E-01
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 1.22E-08 -- -- 1.22E-08 Respiratory -- 1.40E-03 -- 1.40E-03
(Total) -- 1.22E-08 -- 1.22E-08 -- 1.40E-03 -- 1.40E-03

Radionuclide Total
Exposure Point Total 1.22E-08 1.40E-03

Exposure Medium Total 1.22E-08 1.40E-03
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TABLE 9.24a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.29E-09 -- -- 1.29E-09 Lung/Nasal -- 2.36E-06 -- 2.36E-06
(Total) -- 1.29E-09 -- 1.29E-09 -- 2.36E-06 -- 2.36E-06

Radionuclide Total
Exposure Point Total 1.29E-09 2.36E-06

Exposure Medium Total 1.29E-09 2.36E-06
Surface Soil Total 1.40E-04 5.03E-01
Receptor Total 1.40E-04 5.03E-01

Total Risk Across All Media 1.40E-04 Total Hazard Index Across All Media 5.03E-01

Total Blood HI = 1.36E-01
Total Bone HI = 5.75E-02

Total CNS (Behavioral) HI = 5.19E-02
Total CNS (Developmental) HI = 6.40E-02

Total Decr. Wt. Gain HI = 1.44E-04
Total Fetotoxicity HI = 5.75E-02

Total GI Tract HI = 1.79E-01
Total Kidney HI = 1.50E-02

Total Liver HI = 1.49E-01
Total Lung HI = 2.36E-06

Total Nasal HI = 2.36E-06
Total Respiratory HI = 1.40E-03
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TABLE 9.25.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 2.29E-07 -- 2.74E-08 -- 2.56E-07 CNS (Behavioral) 5.13E-03 -- 6.14E-04 5.74E-03
Aluminum -- -- -- -- -- CNS (Developmental) 6.68E-03 -- 2.66E-04 6.94E-03
Antimony -- -- -- -- -- Blood/Liver 1.35E-03 -- 3.60E-04 1.71E-03
Arsenic 1.12E-06 -- 1.34E-07 -- 1.25E-06 Skin/Vascular 7.26E-03 -- 8.69E-04 8.13E-03
Cadmium -- -- -- -- -- Kidney 1.14E-03 -- 1.83E-04 1.33E-03
Chromium 2.74E-06 -- 4.37E-06 -- 7.11E-06 Fetotoxicity/GI Tract/Bone 2.90E-03 -- 4.63E-03 7.54E-03
Cobalt -- -- -- -- -- 1.19E-02 -- 4.74E-04 1.24E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.26E-02 -- 5.03E-04 1.31E-02
Manganese -- -- -- -- -- CNS 1.15E-02 -- 1.15E-02 2.30E-02
Vanadium -- -- -- -- -- 2.57E-03 -- 3.95E-03 6.52E-03
Dieldrin 3.08E-07 -- 1.23E-07 -- 4.31E-07 Liver 1.12E-03 -- 4.48E-04 1.57E-03
Benz(a)anthracene 1.05E-06 -- 5.43E-07 -- 1.59E-06 N/A -- -- -- --
Benzo(a)pyrene 7.86E-06 -- 4.08E-06 -- 1.19E-05 N/A -- -- -- --
Benzo(b)fluoranthene 8.67E-07 -- 4.50E-07 -- 1.32E-06 N/A -- -- -- --
Benzo(k)fluoranthene 5.64E-08 -- 2.93E-08 -- 8.57E-08 N/A -- -- -- --
Chrysene 8.76E-09 -- 4.54E-09 -- 1.33E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 5.04E-07 -- 2.62E-07 -- 7.66E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 3.55E-07 -- 1.84E-07 -- 5.39E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.13E-05 -- 5.88E-06 1.72E-05
Phenanthrene -- -- -- -- -- Kidney 2.43E-04 -- 1.26E-04 3.69E-04
(Total) 1.51E-05 -- 1.02E-05 2.53E-05 6.44E-02 -- 2.39E-02 8.83E-02

Radionuclide Total
Exposure Point Total 2.53E-05 8.83E-02

Exposure Medium Total 2.53E-05 8.83E-02
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 4.89E-08 -- -- 4.89E-08 Respiratory -- 1.40E-03 -- 1.40E-03
(Total) -- 4.89E-08 -- 4.89E-08 -- 1.40E-03 -- 1.40E-03

Radionuclide Total
Exposure Point Total 4.89E-08 1.40E-03

Exposure Medium Total 4.89E-08 1.40E-03
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TABLE 9.25.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.78E-09 -- -- 1.78E-09 Lung/Nasal -- 2.36E-06 -- 2.36E-06
(Total) -- 1.78E-09 -- 1.78E-09 -- 2.36E-06 -- 2.36E-06

Radionuclide Total
Exposure Point Total 1.78E-09 2.36E-06

Exposure Medium Total 1.78E-09 2.36E-06
Surface Soil Total 2.54E-05 8.97E-02
Receptor Total 2.54E-05 8.97E-02

Total Risk Across All Media 2.54E-05 Total Hazard Index Across All Media 8.97E-02

Total Blood HI = 1.48E-02
Total Bone HI = 7.54E-03
Total CNS HI = 3.57E-02

Total CNS (Behavioral) HI = 5.74E-03
Total CNS (Developmental) HI = 6.94E-03

Total Decr. Wt. Gain HI = 1.72E-05
Total Fetotoxicity HI = 7.54E-03

Total GI Tract HI = 2.07E-02
Total Kidney HI = 1.70E-03

Total Liver HI = 1.64E-02
Total Lung HI = 2.36E-06

Total Nasal HI = 2.36E-06
Total Respiratory HI = 1.40E-03

Total Skin HI = 8.13E-03
Total Vascular HI = 8.13E-03
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TABLE 9.25a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 2.29E-07 -- 2.74E-08 -- 2.56E-07 CNS (Behavioral) 5.13E-03 -- 6.14E-04 5.74E-03
Aluminum -- -- -- -- -- CNS (Developmental) 6.68E-03 -- 2.66E-04 6.94E-03
Antimony -- -- -- -- -- Blood/Liver 1.35E-03 -- 3.60E-04 1.71E-03
Cadmium -- -- -- -- -- Kidney 1.14E-03 -- 1.83E-04 1.33E-03
Chromium 2.74E-06 -- 4.37E-06 -- 7.11E-06 Fetotoxicity/GI Tract/Bone 2.90E-03 -- 4.63E-03 7.54E-03
Cobalt -- -- -- -- -- 1.19E-02 -- 4.74E-04 1.24E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.26E-02 -- 5.03E-04 1.31E-02
Vanadium -- -- -- -- -- 2.57E-03 -- 3.95E-03 6.52E-03
Dieldrin 3.08E-07 -- 1.23E-07 -- 4.31E-07 Liver 1.12E-03 -- 4.48E-04 1.57E-03
Benz(a)anthracene 1.05E-06 -- 5.43E-07 -- 1.59E-06 N/A -- -- -- --
Benzo(a)pyrene 7.86E-06 -- 4.08E-06 -- 1.19E-05 N/A -- -- -- --
Benzo(b)fluoranthene 8.67E-07 -- 4.50E-07 -- 1.32E-06 N/A -- -- -- --
Benzo(k)fluoranthene 5.64E-08 -- 2.93E-08 -- 8.57E-08 N/A -- -- -- --
Chrysene 8.76E-09 -- 4.54E-09 -- 1.33E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 5.04E-07 -- 2.62E-07 -- 7.66E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 3.55E-07 -- 1.84E-07 -- 5.39E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.13E-05 -- 5.88E-06 1.72E-05
Phenanthrene -- -- -- -- -- Kidney 2.43E-04 -- 1.26E-04 3.69E-04
(Total) 1.40E-05 -- 1.01E-05 2.40E-05 4.57E-02 -- 1.16E-02 5.72E-02

Radionuclide Total
Exposure Point Total 2.40E-05 5.72E-02

Exposure Medium Total 2.40E-05 5.72E-02
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 4.89E-08 -- -- 4.89E-08 Respiratory -- 1.40E-03 -- 1.40E-03
(Total) -- 4.89E-08 -- 4.89E-08 -- 1.40E-03 -- 1.40E-03

Radionuclide Total
Exposure Point Total 4.89E-08 1.40E-03

Exposure Medium Total 4.89E-08 1.40E-03
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TABLE 9.25a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.78E-09 -- -- 1.78E-09 Lung/Nasal -- 2.36E-06 -- 2.36E-06
(Total) -- 1.78E-09 -- 1.78E-09 -- 2.36E-06 -- 2.36E-06

Radionuclide Total
Exposure Point Total 1.78E-09 2.36E-06

Exposure Medium Total 1.78E-09 2.36E-06
Surface Soil Total 2.41E-05 5.86E-02
Receptor Total 2.41E-05 5.86E-02

Total Risk Across All Media 2.41E-05 Total Hazard Index Across All Media 5.86E-02

Total Blood HI = 1.48E-02
Total Bone HI = 7.54E-03

Total CNS (Behavioral) HI = 5.74E-03
Total CNS (Developmental) HI = 6.94E-03

Total Decr. Wt. Gain HI = 1.72E-05
Total Fetotoxicity HI = 7.54E-03

Total GI Tract HI = 2.07E-02
Total Kidney HI = 1.70E-03

Total Liver HI = 1.64E-02
Total Lung HI = 2.36E-06

Total Nasal HI = 2.36E-06
Total Respiratory HI = 1.40E-03
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TABLE 9.26.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 7.62E-07 -- 7.22E-08 -- 8.34E-07 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Arsenic 3.73E-06 -- 3.54E-07 -- 4.09E-06 N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 2.13E-05 -- 2.52E-05 -- 4.65E-05 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Dieldrin 1.03E-06 -- 3.24E-07 -- 1.35E-06 N/A N/A -- N/A --
Benz(a)anthracene 8.15E-06 -- 3.13E-06 -- 1.13E-05 N/A N/A -- N/A --
Benzo(a)pyrene 6.12E-05 -- 2.35E-05 -- 8.47E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 6.75E-06 -- 2.59E-06 -- 9.34E-06 N/A N/A -- N/A --
Benzo(k)fluoranthene 4.39E-07 -- 1.69E-07 -- 6.08E-07 N/A N/A -- N/A --
Chrysene 6.82E-08 -- 2.62E-08 -- 9.44E-08 N/A N/A -- N/A --
Dibenz(a,h)anthracene 3.93E-06 -- 1.51E-06 -- 5.43E-06 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 2.76E-06 -- 1.06E-06 -- 3.82E-06 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
(Total) 1.10E-04 -- 5.79E-05 1.68E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 1.68E-04 --

Exposure Medium Total 1.68E-04 --
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 6.11E-08 -- -- 6.11E-08 N/A N/A -- N/A --
(Total) -- 6.11E-08 -- 6.11E-08 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 6.11E-08 --

Exposure Medium Total 6.11E-08 --
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TABLE 9.26.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil N/A N/A -- N/A --

Chromium -- 3.07E-09 -- -- 3.07E-09 N/A N/A -- N/A --
(Total) -- 3.07E-09 -- 3.07E-09 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 3.07E-09 --

Exposure Medium Total 3.07E-09 --
Surface Soil Total 1.68E-04 --
Receptor Total 1.68E-04 --

Total Risk Across All Media 1.68E-04 Total Hazard Index Across All Media --

For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
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TABLE 9.26a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 7.62E-07 -- 7.22E-08 -- 8.34E-07 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 2.13E-05 -- 2.52E-05 -- 4.65E-05 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Dieldrin 1.03E-06 -- 3.24E-07 -- 1.35E-06 N/A N/A -- N/A --
Benz(a)anthracene 8.15E-06 -- 3.13E-06 -- 1.13E-05 N/A N/A -- N/A --
Benzo(a)pyrene 6.12E-05 -- 2.35E-05 -- 8.47E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 6.75E-06 -- 2.59E-06 -- 9.34E-06 N/A N/A -- N/A --
Benzo(k)fluoranthene 4.39E-07 -- 1.69E-07 -- 6.08E-07 N/A N/A -- N/A --
Chrysene 6.82E-08 -- 2.62E-08 -- 9.44E-08 N/A N/A -- N/A --
Dibenz(a,h)anthracene 3.93E-06 -- 1.51E-06 -- 5.43E-06 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 2.76E-06 -- 1.06E-06 -- 3.82E-06 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
(Total) 1.06E-04 -- 5.76E-05 1.64E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 1.64E-04 --

Exposure Medium Total 1.64E-04 --
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil N/A N/A -- N/A --
Naphthalene -- 6.11E-08 -- -- 6.11E-08 N/A N/A -- N/A --
(Total) -- 6.11E-08 -- 6.11E-08 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 6.11E-08 --

Exposure Medium Total 6.11E-08 --
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TABLE 9.26a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 3.07E-09 -- -- 3.07E-09 N/A N/A -- N/A --
(Total) -- 3.07E-09 -- 3.07E-09 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 3.07E-09 --

Exposure Medium Total 3.07E-09 --
Surface Soil Total 1.64E-04 --
Receptor Total 1.64E-04 --

Total Risk Across All Media 1.64E-04 Total Hazard Index Across All Media --

For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
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TABLE 9.27.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 3.46E-05 -- 2.91E-06 -- 3.75E-05 Total 2,3,7,8-TCDD Equiv. CNS (Behavioral) 3.11E+00 -- 2.61E-01 3.37E+00
Aluminum -- -- -- -- -- Aluminum CNS (Developmental) 2.53E-01 -- 7.09E-03 2.60E-01
Antimony -- -- -- -- -- Antimony Blood/Liver 7.99E-01 -- 1.49E-01 9.48E-01
Arsenic 1.02E-05 -- 8.57E-07 -- 1.11E-05 Arsenic Skin/Vascular 2.65E-01 -- 2.22E-02 2.87E-01
Cadmium -- -- -- -- -- Cadmium Kidney 6.02E-01 -- 6.74E-02 6.70E-01
Chromium 1.15E-04 -- 1.29E-04 -- 2.44E-04 Chromium Fetotoxicity/GI Tract/Bone 1.68E-01 -- 1.88E-01 3.56E-01
Cobalt -- -- -- -- -- Cobalt 5.24E-01 -- 1.47E-02 5.39E-01
Copper -- -- -- -- -- Copper GI Tract 3.09E-01 -- 8.65E-03 3.18E-01
Iron -- -- -- -- -- Iron Liver/Blood/GI Tract 6.14E-01 -- 1.72E-02 6.31E-01
Lead -- -- -- -- -- Lead N/A -- -- -- --
Manganese -- -- -- -- -- Manganese CNS 7.03E-01 -- 4.92E-01 1.20E+00
Mercury -- -- -- -- -- Mercury CNS 1.47E-01 -- 4.12E-03 1.51E-01
Nickel -- -- -- -- -- Nickel Decr. Org. Wt. 2.39E-02 -- 1.67E-02 4.06E-02
Silver -- -- -- -- -- Silver Skin 4.09E-02 -- 2.86E-02 6.96E-02
Vanadium -- -- -- -- -- Vanadium 1.14E-01 -- 1.23E-01 2.36E-01
Zinc -- -- -- -- -- Zinc Blood 5.88E-02 -- 1.65E-03 6.05E-02
4,4'-DDD 1.22E-06 -- 1.02E-07 -- 1.32E-06 4,4'-DDD N/A -- -- -- --
4,4'-DDE 2.25E-07 -- 1.89E-08 -- 2.44E-07 4,4'-DDE N/A -- -- -- --
4,4'-DDT 6.45E-06 -- 5.41E-07 -- 6.99E-06 4,4'-DDT Liver 4.42E-01 -- 3.72E-02 4.80E-01
Aroclor-1248 1.23E-06 -- 4.81E-07 -- 1.71E-06 Aroclor-1248 N/A -- -- -- --
Aroclor-1254 2.94E-07 -- 1.15E-07 -- 4.09E-07 Aroclor-1254 Skin/Eye 8.57E-02 -- 3.36E-02 1.19E-01
Aroclor-1260 9.88E-08 -- 3.87E-08 -- 1.38E-07 Aroclor-1260 N/A -- -- -- --
Dieldrin 1.23E-05 -- 3.44E-06 -- 1.57E-05 Dieldrin Liver 1.79E-01 -- 5.02E-02 2.29E-01
Heptachlor Epoxide 1.28E-07 -- 3.57E-08 -- 1.63E-07 Heptachlor Epoxide Liver 1.26E-02 -- 3.52E-03 1.61E-02
Benz(a)anthracene 1.67E-05 -- 6.09E-06 -- 2.28E-05 Benz(a)anthracene N/A -- -- -- --
Benzo(a)pyrene 1.23E-04 -- 4.49E-05 -- 1.68E-04 Benzo(a)pyrene N/A -- -- -- --
Benzo(b)fluoranthene 1.37E-05 -- 4.99E-06 -- 1.87E-05 Benzo(b)fluoranthene N/A -- -- -- --
Benzo(k)fluoranthene 9.13E-07 -- 3.32E-07 -- 1.25E-06 Benzo(k)fluoranthene N/A -- -- -- --
Chrysene 1.53E-07 -- 5.56E-08 -- 2.08E-07 Chrysene N/A -- -- -- --
Dibenz(a,h)anthracene 1.19E-05 -- 4.35E-06 -- 1.63E-05 Dibenz(a,h)anthracene N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 5.55E-06 -- 2.02E-06 -- 7.57E-06 Indeno(1,2,3-cd)pyrene N/A -- -- -- --
Naphthalene -- -- -- -- -- Naphthalene Decr. Wt. Gain 4.96E-04 -- 1.81E-04 6.77E-04
Phenanthrene -- -- -- -- -- Phenanthrene Kidney 5.33E-03 -- 1.94E-03 7.27E-03
Ethylbenzene 7.90E-09 -- 6.63E-10 -- 8.56E-09 Ethylbenzene Liver/Kidney 8.37E-05 -- 7.03E-06 9.08E-05
(Total) 3.54E-04 -- 2.00E-04 5.54E-04 (Total) 8.45E+00 -- 1.53E+00 9.98E+00

Radionuclide Total
Exposure Point Total 5.54E-04 9.98E+00

Exposure Medium Total 5.54E-04 9.98E+00
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Soil
Naphthalene -- 2.29E-07 -- -- 2.29E-07 Naphthalene Respiratory -- 2.62E-02 -- 2.62E-02
Ethylbenzene -- 5.94E-07 -- -- 5.94E-07 Ethylbenzene Developmental -- 2.77E-03 -- 2.77E-03
(Total) -- 8.24E-07 -- 8.24E-07 (Total) -- 2.90E-02 -- 2.90E-02

Radionuclide Total
Exposure Point Total 8.24E-07 2.90E-02

Exposure Medium Total 8.24E-07 2.90E-02
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TABLE 9.27.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Soil

Chromium -- 3.20E-08 -- -- 3.20E-08 Chromium Lung/Nasal -- 5.84E-05 -- 5.84E-05
Manganese -- -- -- -- -- Manganese CNS -- 3.91E-03 -- 3.91E-03
(Total) -- 3.20E-08 -- 3.20E-08 (Total) -- 3.97E-03 -- 3.97E-03

Radionuclide Total
Exposure Point Total 3.20E-08 3.97E-03

Exposure Medium Total 3.20E-08 3.97E-03
Soil Total 5.55E-04 1.00E+01
Receptor Total 5.55E-04 1.00E+01

Total Risk Across All Media 5.55E-04 Total Hazard Index Across All Media 1.00E+01

For reporting of non-cancer hazards, COPCs that are risk drivers are shown in bold if they contribute at least a HQ of 0.2 towards a target organ HI that exceeds 1.0. Total Blood HI = 1.64E+00
COPCs that are cancer risk drivers of importance to the residential receptor are highlighted on a separate table for the lifetime resident. Total Bone HI = 3.56E-01

Total CNS HI = 4.98E+00
Total CNS (Behavioral) HI = 3.37E+00

Total CNS (Developmental) HI = 2.60E-01
Total Decr. Org. Wt. HI = 4.06E-02
Total Decr. Wt. Gain HI = 6.77E-04
Total Developmental HI = 2.63E-01

Total Eye HI = 1.19E-01
Total Fetotoxicity HI = 3.56E-01

Total GI Tract HI = 1.30E+00
Total Kidney HI = 6.77E-01

Total Liver HI = 2.30E+00
Total Lung HI = 5.84E-05

Total Nasal HI = 5.84E-05
Total Respiratory HI = 2.62E-02

Total Skin HI = 4.76E-01
Total Vascular HI = 2.87E-01
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TABLE 9.27a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 3.46E-05 -- 2.91E-06 -- 3.75E-05 Total 2,3,7,8-TCDD Equiv. CNS (Behavioral) 3.11E+00 -- 2.61E-01 3.37E+00
Aluminum -- -- -- -- -- Aluminum CNS (Developmental) 2.53E-01 -- 7.09E-03 2.60E-01
Antimony -- -- -- -- -- Antimony Blood/Liver 7.99E-01 -- 1.49E-01 9.48E-01
Cadmium -- -- -- -- -- Cadmium Kidney 6.02E-01 -- 6.74E-02 6.70E-01
Chromium 1.15E-04 -- 1.29E-04 -- 2.44E-04 Chromium Fetotoxicity/GI Tract/Bone 1.68E-01 -- 1.88E-01 3.56E-01
Cobalt -- -- -- -- -- Cobalt 5.24E-01 -- 1.47E-02 5.39E-01
Copper -- -- -- -- -- Copper GI Tract 3.09E-01 -- 8.65E-03 3.18E-01
Iron -- -- -- -- -- Iron Liver/Blood/GI Tract 6.14E-01 -- 1.72E-02 6.31E-01
Lead -- -- -- -- -- Lead N/A -- -- -- --
Manganese -- -- -- -- -- Manganese CNS 7.03E-01 -- 4.92E-01 1.20E+00
Mercury -- -- -- -- -- Mercury CNS 1.47E-01 -- 4.12E-03 1.51E-01
Nickel -- -- -- -- -- Nickel Decr. Org. Wt. 2.39E-02 -- 1.67E-02 4.06E-02
Silver -- -- -- -- -- Silver Skin 4.09E-02 -- 2.86E-02 6.96E-02
Vanadium -- -- -- -- -- Vanadium 1.14E-01 -- 1.23E-01 2.36E-01
Zinc -- -- -- -- -- Zinc Blood 5.88E-02 -- 1.65E-03 6.05E-02
4,4'-DDD 1.22E-06 -- 1.02E-07 -- 1.32E-06 4,4'-DDD N/A -- -- -- --
4,4'-DDE 2.25E-07 -- 1.89E-08 -- 2.44E-07 4,4'-DDE N/A -- -- -- --
4,4'-DDT 6.45E-06 -- 5.41E-07 -- 6.99E-06 4,4'-DDT Liver 4.42E-01 -- 3.72E-02 4.80E-01
Aroclor-1248 1.23E-06 -- 4.81E-07 -- 1.71E-06 Aroclor-1248 N/A -- -- -- --
Aroclor-1254 2.94E-07 -- 1.15E-07 -- 4.09E-07 Aroclor-1254 Skin/Eye 8.57E-02 -- 3.36E-02 1.19E-01
Aroclor-1260 9.88E-08 -- 3.87E-08 -- 1.38E-07 Aroclor-1260 N/A -- -- -- --
Dieldrin 1.23E-05 -- 3.44E-06 -- 1.57E-05 Dieldrin Liver 1.79E-01 -- 5.02E-02 2.29E-01
Heptachlor Epoxide 1.28E-07 -- 3.57E-08 -- 1.63E-07 Heptachlor Epoxide Liver 1.26E-02 -- 3.52E-03 1.61E-02
Benz(a)anthracene 1.67E-05 -- 6.09E-06 -- 2.28E-05 Benz(a)anthracene N/A -- -- -- --
Benzo(a)pyrene 1.23E-04 -- 4.49E-05 -- 1.68E-04 Benzo(a)pyrene N/A -- -- -- --
Benzo(b)fluoranthene 1.37E-05 -- 4.99E-06 -- 1.87E-05 Benzo(b)fluoranthene N/A -- -- -- --
Benzo(k)fluoranthene 9.13E-07 -- 3.32E-07 -- 1.25E-06 Benzo(k)fluoranthene N/A -- -- -- --
Chrysene 1.53E-07 -- 5.56E-08 -- 2.08E-07 Chrysene N/A -- -- -- --
Dibenz(a,h)anthracene 1.19E-05 -- 4.35E-06 -- 1.63E-05 Dibenz(a,h)anthracene N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 5.55E-06 -- 2.02E-06 -- 7.57E-06 Indeno(1,2,3-cd)pyrene N/A -- -- -- --
Naphthalene -- -- -- -- -- Naphthalene Decr. Wt. Gain 4.96E-04 -- 1.81E-04 6.77E-04
Phenanthrene -- -- -- -- -- Phenanthrene Kidney 5.33E-03 -- 1.94E-03 7.27E-03
Ethylbenzene 7.90E-09 -- 6.63E-10 -- 8.56E-09 Ethylbenzene Liver/Kidney 8.37E-05 -- 7.03E-06 9.08E-05
(Total) 3.44E-04 -- 1.99E-04 5.43E-04 (Total) 8.19E+00 -- 1.51E+00 9.70E+00

Radionuclide Total
Exposure Point Total 5.43E-04 9.70E+00

Exposure Medium Total 5.43E-04 9.70E+00
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Soil
Naphthalene -- 2.29E-07 -- -- 2.29E-07 Naphthalene Respiratory -- 2.62E-02 -- 2.62E-02
Ethylbenzene -- 5.94E-07 -- -- 5.94E-07 Ethylbenzene Developmental -- 2.77E-03 -- 2.77E-03
(Total) -- 8.24E-07 -- 8.24E-07 (Total) -- 2.90E-02 -- 2.90E-02

Radionuclide Total
Exposure Point Total 8.24E-07 2.90E-02

Exposure Medium Total 8.24E-07 2.90E-02
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TABLE 9.27a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Soil

Chromium -- 3.20E-08 -- -- 3.20E-08 Chromium Lung/Nasal -- 5.84E-05 -- 5.84E-05
Manganese -- -- -- -- -- Manganese CNS -- 3.91E-03 -- 3.91E-03
(Total) -- 3.20E-08 -- 3.20E-08 (Total) -- 3.97E-03 -- 3.97E-03

Radionuclide Total
Exposure Point Total 3.20E-08 3.97E-03

Exposure Medium Total 3.20E-08 3.97E-03
Soil Total 5.44E-04 9.73E+00
Receptor Total 5.44E-04 9.73E+00

Total Risk Across All Media 5.44E-04 Total Hazard Index Across All Media 9.73E+00

For reporting of non-cancer hazards, COPCs that are risk drivers are shown in bold if they contribute at least a HQ of 0.2 towards a target organ HI that exceeds 1.0. Total Blood HI = 1.64E+00
COPCs that are cancer risk drivers of importance to the residential receptor are highlighted on a separate table for the lifetime resident. Total Bone HI = 3.56E-01

Total CNS HI = 4.98E+00
Total CNS (Behavioral) HI = 3.37E+00

Total CNS (Developmental) HI = 2.60E-01
Total Decr. Org. Wt. HI = 4.06E-02
Total Decr. Wt. Gain HI = 6.77E-04
Total Developmental HI = 2.63E-01

Total Eye HI = 1.19E-01
Total Fetotoxicity HI = 3.56E-01

Total GI Tract HI = 1.30E+00
Total Kidney HI = 6.77E-01

Total Liver HI = 2.30E+00
Total Lung HI = 5.84E-05

Total Nasal HI = 5.84E-05
Total Respiratory HI = 2.62E-02

Total Skin HI = 1.89E-01

Page 2 of 2



TABLE 9.28.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 1.48E-05 -- 1.78E-06 -- 1.66E-05 CNS (Behavioral) 3.33E-01 -- 3.98E-02 3.73E-01
Aluminum -- -- -- -- -- CNS (Developmental) 2.71E-02 -- 1.08E-03 2.82E-02
Antimony -- -- -- -- -- Blood/Liver 8.56E-02 -- 2.28E-02 1.08E-01
Arsenic 4.37E-06 -- 5.24E-07 -- 4.90E-06 Skin/Vascular 2.84E-02 -- 3.39E-03 3.18E-02
Cadmium -- -- -- -- -- Kidney 6.45E-02 -- 1.03E-02 7.48E-02
Chromium 1.70E-05 -- 2.71E-05 -- 4.40E-05 Fetotoxicity/GI Tract/Bone 1.80E-02 -- 2.87E-02 4.67E-02
Cobalt -- -- -- -- -- 5.62E-02 -- 2.24E-03 5.84E-02
Copper -- -- -- -- -- GI Tract 3.31E-02 -- 1.32E-03 3.44E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 6.58E-02 -- 2.62E-03 6.84E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 7.53E-02 -- 7.52E-02 1.50E-01
Mercury -- -- -- -- -- CNS 1.58E-02 -- 6.29E-04 1.64E-02
Nickel -- -- -- -- -- Decr. Org. Wt. 2.56E-03 -- 2.56E-03 5.12E-03
Silver -- -- -- -- -- Skin 4.38E-03 -- 4.37E-03 8.76E-03
Vanadium -- -- -- -- -- 1.22E-02 -- 1.87E-02 3.09E-02
Zinc -- -- -- -- -- Blood 6.30E-03 -- 2.51E-04 6.55E-03
4,4'-DDD 5.22E-07 -- 6.25E-08 -- 5.84E-07 N/A -- -- -- --
4,4'-DDE 9.63E-08 -- 1.15E-08 -- 1.08E-07 N/A -- -- -- --
4,4'-DDT 2.76E-06 -- 3.31E-07 -- 3.09E-06 Liver 4.74E-02 -- 5.67E-03 5.31E-02
Aroclor-1248 5.26E-07 -- 2.94E-07 -- 8.20E-07 N/A -- -- -- --
Aroclor-1254 1.26E-07 -- 7.03E-08 -- 1.96E-07 Skin/Eye 9.18E-03 -- 5.13E-03 1.43E-02
Aroclor-1260 4.24E-08 -- 2.37E-08 -- 6.60E-08 N/A -- -- -- --
Dieldrin 5.27E-06 -- 2.10E-06 -- 7.37E-06 Liver 1.92E-02 -- 7.66E-03 2.69E-02
Heptachlor Epoxide 5.47E-08 -- 2.18E-08 -- 7.65E-08 Liver 1.35E-03 -- 5.38E-04 1.89E-03
Benz(a)anthracene 2.46E-06 -- 1.28E-06 -- 3.74E-06 N/A -- -- -- --
Benzo(a)pyrene 1.82E-05 -- 9.42E-06 -- 2.76E-05 N/A -- -- -- --
Benzo(b)fluoranthene 2.02E-06 -- 1.05E-06 -- 3.06E-06 N/A -- -- -- --
Benzo(k)fluoranthene 1.35E-07 -- 6.98E-08 -- 2.04E-07 N/A -- -- -- --
Chrysene 2.25E-08 -- 1.17E-08 -- 3.42E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 1.76E-06 -- 9.13E-07 -- 2.67E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 8.17E-07 -- 4.24E-07 -- 1.24E-06 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 5.32E-05 -- 2.76E-05 8.07E-05
Phenanthrene -- -- -- -- -- Kidney 5.71E-04 -- 2.96E-04 8.67E-04
Ethylbenzene 3.38E-09 -- 4.05E-10 -- 3.79E-09 Liver/Kidney 8.97E-06 -- 1.07E-06 1.00E-05
(Total) 7.10E-05 -- 4.55E-05 1.16E-04 9.06E-01 -- 2.33E-01 1.14E+00

Radionuclide Total
Exposure Point Total 1.16E-04 1.14E+00

Exposure Medium Total 1.16E-04 1.14E+00
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TABLE 9.28.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 9.17E-07 -- -- 9.17E-07 Respiratory -- 2.62E-02 -- 2.62E-02
Ethylbenzene -- 2.38E-06 -- -- 2.38E-06 Developmental -- 2.77E-03 -- 2.77E-03
(Total) -- 3.29E-06 -- 3.29E-06 -- 2.90E-02 -- 2.90E-02

Radionuclide Total
Exposure Point Total 3.29E-06 2.90E-02

Exposure Medium Total 3.29E-06 2.90E-02
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 4.40E-08 -- -- 4.40E-08 Lung/Nasal -- 5.84E-05 -- 5.84E-05
Manganese -- -- -- -- -- CNS -- 3.91E-03 -- 3.91E-03
(Total) -- 4.40E-08 -- 4.40E-08 -- 3.97E-03 -- 3.97E-03

Radionuclide Total
Exposure Point Total 4.40E-08 3.97E-03

Exposure Medium Total 4.40E-08 3.97E-03
Soil Total 1.19E-04 1.17E+00
Receptor Total 1.19E-04 1.17E+00

Total Risk Across All Media 1.19E-04 Total Hazard Index Across All Media 1.17E+00

Total Blood HI = 1.83E-01
Total Bone HI = 4.67E-02
Total CNS HI = 5.72E-01

Total CNS (Behavioral) HI = 3.73E-01
Total CNS (Developmental) HI = 2.82E-02

Total Decr. Org. Wt. HI = 5.12E-03
Total Decr. Wt. Gain HI = 8.07E-05
Total Developmental HI = 3.10E-02

Total Eye HI = 1.43E-02
Total Fetotoxicity HI = 4.67E-02

Total GI Tract HI = 1.50E-01
Total Kidney HI = 7.57E-02

Total Liver HI = 2.59E-01
Total Lung HI = 5.84E-05

Total Nasal HI = 5.84E-05
Total Respiratory HI = 2.62E-02

Total Skin HI = 5.48E-02
Total Vascular HI = 3.18E-02
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TABLE 9.28a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 1.48E-05 -- 1.78E-06 -- 1.66E-05 CNS (Behavioral) 3.33E-01 -- 3.98E-02 3.73E-01
Aluminum -- -- -- -- -- CNS (Developmental) 2.71E-02 -- 1.08E-03 2.82E-02
Antimony -- -- -- -- -- Blood/Liver 8.56E-02 -- 2.28E-02 1.08E-01
Cadmium -- -- -- -- -- Kidney 6.45E-02 -- 1.03E-02 7.48E-02
Chromium 1.70E-05 -- 2.71E-05 -- 4.40E-05 Fetotoxicity/GI Tract/Bone 1.80E-02 -- 2.87E-02 4.67E-02
Cobalt -- -- -- -- -- 5.62E-02 -- 2.24E-03 5.84E-02
Copper -- -- -- -- -- GI Tract 3.31E-02 -- 1.32E-03 3.44E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 6.58E-02 -- 2.62E-03 6.84E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 7.53E-02 -- 7.52E-02 1.50E-01
Mercury -- -- -- -- -- CNS 1.58E-02 -- 6.29E-04 1.64E-02
Nickel -- -- -- -- -- Decr. Org. Wt. 2.56E-03 -- 2.56E-03 5.12E-03
Silver -- -- -- -- -- Skin 4.38E-03 -- 4.37E-03 8.76E-03
Vanadium -- -- -- -- -- 1.22E-02 -- 1.87E-02 3.09E-02
Zinc -- -- -- -- -- Blood 6.30E-03 -- 2.51E-04 6.55E-03
4,4'-DDD 5.22E-07 -- 6.25E-08 -- 5.84E-07 N/A -- -- -- --
4,4'-DDE 9.63E-08 -- 1.15E-08 -- 1.08E-07 N/A -- -- -- --
4,4'-DDT 2.76E-06 -- 3.31E-07 -- 3.09E-06 Liver 4.74E-02 -- 5.67E-03 5.31E-02
Aroclor-1248 5.26E-07 -- 2.94E-07 -- 8.20E-07 N/A -- -- -- --
Aroclor-1254 1.26E-07 -- 7.03E-08 -- 1.96E-07 Skin/Eye 9.18E-03 -- 5.13E-03 1.43E-02
Aroclor-1260 4.24E-08 -- 2.37E-08 -- 6.60E-08 N/A -- -- -- --
Dieldrin 5.27E-06 -- 2.10E-06 -- 7.37E-06 Liver 1.92E-02 -- 7.66E-03 2.69E-02
Heptachlor Epoxide 5.47E-08 -- 2.18E-08 -- 7.65E-08 Liver 1.35E-03 -- 5.38E-04 1.89E-03
Benz(a)anthracene 2.46E-06 -- 1.28E-06 -- 3.74E-06 N/A -- -- -- --
Benzo(a)pyrene 1.82E-05 -- 9.42E-06 -- 2.76E-05 N/A -- -- -- --
Benzo(b)fluoranthene 2.02E-06 -- 1.05E-06 -- 3.06E-06 N/A -- -- -- --
Benzo(k)fluoranthene 1.35E-07 -- 6.98E-08 -- 2.04E-07 N/A -- -- -- --
Chrysene 2.25E-08 -- 1.17E-08 -- 3.42E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 1.76E-06 -- 9.13E-07 -- 2.67E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 8.17E-07 -- 4.24E-07 -- 1.24E-06 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 5.32E-05 -- 2.76E-05 8.07E-05
Phenanthrene -- -- -- -- -- Kidney 5.71E-04 -- 2.96E-04 8.67E-04
Ethylbenzene 3.38E-09 -- 4.05E-10 -- 3.79E-09 Liver/Kidney 8.97E-06 -- 1.07E-06 1.00E-05
(Total) 6.66E-05 -- 4.49E-05 1.12E-04 8.77E-01 -- 2.30E-01 1.11E+00

Radionuclide Total
Exposure Point Total 1.12E-04 1.11E+00

Exposure Medium Total 1.12E-04 1.11E+00
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TABLE 9.28a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 9.17E-07 -- -- 9.17E-07 Respiratory -- 2.62E-02 -- 2.62E-02
Ethylbenzene -- 2.38E-06 -- -- 2.38E-06 Developmental -- 2.77E-03 -- 2.77E-03
(Total) -- 3.29E-06 -- 3.29E-06 -- 2.90E-02 -- 2.90E-02

Radionuclide Total
Exposure Point Total 3.29E-06 2.90E-02

Exposure Medium Total 3.29E-06 2.90E-02
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 4.40E-08 -- -- 4.40E-08 Lung/Nasal -- 5.84E-05 -- 5.84E-05
Manganese -- -- -- -- -- CNS -- 3.91E-03 -- 3.91E-03
(Total) -- 4.40E-08 -- 4.40E-08 -- 3.97E-03 -- 3.97E-03

Radionuclide Total
Exposure Point Total 4.40E-08 3.97E-03

Exposure Medium Total 4.40E-08 3.97E-03
Soil Total 1.15E-04 1.14E+00
Receptor Total 1.15E-04 1.14E+00

Total Risk Across All Media 1.15E-04 Total Hazard Index Across All Media 1.14E+00

Total Blood HI = 1.83E-01
Total Bone HI = 4.67E-02
Total CNS HI = 5.72E-01

Total CNS (Behavioral) HI = 3.73E-01
Total CNS (Developmental) HI = 2.82E-02

Total Decr. Org. Wt. HI = 5.12E-03
Total Decr. Wt. Gain HI = 8.07E-05
Total Developmental HI = 3.10E-02

Total Eye HI = 1.43E-02
Total Fetotoxicity HI = 4.67E-02

Total GI Tract HI = 1.50E-01
Total Kidney HI = 7.57E-02

Total Liver HI = 2.59E-01
Total Lung HI = 5.84E-05

Total Nasal HI = 5.84E-05
Total Respiratory HI = 2.62E-02

Total Skin HI = 2.31E-02
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TABLE 9.29.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 4.95E-05 -- 4.68E-06 -- 5.41E-05 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Arsenic 1.46E-05 -- 1.38E-06 -- 1.60E-05 N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 1.32E-04 -- 1.56E-04 -- 2.88E-04 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Copper -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Lead -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Mercury -- -- -- -- -- N/A N/A -- N/A --
Nickel -- -- -- -- -- N/A N/A -- N/A --
Silver -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Zinc -- -- -- -- -- N/A N/A -- N/A --
4,4'-DDD 1.74E-06 -- 1.65E-07 -- 1.90E-06 N/A N/A -- N/A --
4,4'-DDE 3.21E-07 -- 3.04E-08 -- 3.51E-07 N/A N/A -- N/A --
4,4'-DDT 9.21E-06 -- 8.72E-07 -- 1.01E-05 N/A N/A -- N/A --
Aroclor-1248 1.75E-06 -- 7.75E-07 -- 2.53E-06 N/A N/A -- N/A --
Aroclor-1254 4.20E-07 -- 1.85E-07 -- 6.05E-07 N/A N/A -- N/A --
Aroclor-1260 1.41E-07 -- 6.24E-08 -- 2.04E-07 N/A N/A -- N/A --
Dieldrin 1.76E-05 -- 5.54E-06 -- 2.31E-05 N/A N/A -- N/A --
Heptachlor Epoxide 1.82E-07 -- 5.76E-08 -- 2.40E-07 N/A N/A -- N/A --
Benz(a)anthracene 1.92E-05 -- 7.37E-06 -- 2.66E-05 N/A N/A -- N/A --
Benzo(a)pyrene 1.41E-04 -- 5.43E-05 -- 1.96E-04 N/A N/A -- N/A --
Benzo(b)fluoranthene 1.57E-05 -- 6.03E-06 -- 2.17E-05 N/A N/A -- N/A --
Benzo(k)fluoranthene 1.05E-06 -- 4.02E-07 -- 1.45E-06 N/A N/A -- N/A --
Chrysene 1.75E-07 -- 6.73E-08 -- 2.43E-07 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.37E-05 -- 5.26E-06 -- 1.90E-05 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 6.36E-06 -- 2.44E-06 -- 8.81E-06 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
Ethylbenzene 1.13E-08 -- 1.07E-09 -- 1.23E-08 N/A N/A -- N/A --
(Total) 4.25E-04 -- 2.46E-04 6.71E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 6.71E-04 --

Exposure Medium Total 6.71E-04 --
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TABLE 9.29.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 1.15E-06 -- -- 1.15E-06 N/A -- N/A -- --
Ethylbenzene -- 2.97E-06 -- -- 2.97E-06 N/A -- N/A -- --
(Total) -- 4.12E-06 -- 4.12E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 4.12E-06 --

Exposure Medium Total 4.12E-06 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 7.61E-08 -- -- 7.61E-08 N/A -- N/A -- --
Manganese -- -- -- -- -- N/A -- N/A -- --
(Total) -- 7.61E-08 -- 7.61E-08 -- -- -- --

Radionuclide Total
Exposure Point Total 7.61E-08 --

Exposure Medium Total 7.61E-08 --
Soil Total 6.75E-04 --
Receptor Total 6.75E-04 --

Total Risk Across All Media 6.75E-04 Total Hazard Index Across All Media --

COPCs that are non-cancer risk drivers of importance to residential receptors are highlighted on a separate table for the child resident.
For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
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TABLE 9.29a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 4.95E-05 -- 4.68E-06 -- 5.41E-05 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 1.32E-04 -- 1.56E-04 -- 2.88E-04 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Copper -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Lead -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Mercury -- -- -- -- -- N/A N/A -- N/A --
Nickel -- -- -- -- -- N/A N/A -- N/A --
Silver -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Zinc -- -- -- -- -- N/A N/A -- N/A --
4,4'-DDD 1.74E-06 -- 1.65E-07 -- 1.90E-06 N/A N/A -- N/A --
4,4'-DDE 3.21E-07 -- 3.04E-08 -- 3.51E-07 N/A N/A -- N/A --
4,4'-DDT 9.21E-06 -- 8.72E-07 -- 1.01E-05 N/A N/A -- N/A --
Aroclor-1248 1.75E-06 -- 7.75E-07 -- 2.53E-06 N/A N/A -- N/A --
Aroclor-1254 4.20E-07 -- 1.85E-07 -- 6.05E-07 N/A N/A -- N/A --
Aroclor-1260 1.41E-07 -- 6.24E-08 -- 2.04E-07 N/A N/A -- N/A --
Dieldrin 1.76E-05 -- 5.54E-06 -- 2.31E-05 N/A N/A -- N/A --
Heptachlor Epoxide 1.82E-07 -- 5.76E-08 -- 2.40E-07 N/A N/A -- N/A --
Benz(a)anthracene 1.92E-05 -- 7.37E-06 -- 2.66E-05 N/A N/A -- N/A --
Benzo(a)pyrene 1.41E-04 -- 5.43E-05 -- 1.96E-04 N/A N/A -- N/A --
Benzo(b)fluoranthene 1.57E-05 -- 6.03E-06 -- 2.17E-05 N/A N/A -- N/A --
Benzo(k)fluoranthene 1.05E-06 -- 4.02E-07 -- 1.45E-06 N/A N/A -- N/A --
Chrysene 1.75E-07 -- 6.73E-08 -- 2.43E-07 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.37E-05 -- 5.26E-06 -- 1.90E-05 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 6.36E-06 -- 2.44E-06 -- 8.81E-06 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
Ethylbenzene 1.13E-08 -- 1.07E-09 -- 1.23E-08 N/A N/A -- N/A --
(Total) 4.11E-04 -- 2.44E-04 6.55E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 6.55E-04 --

Exposure Medium Total 6.55E-04 --
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TABLE 9.29a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 1.15E-06 -- -- 1.15E-06 N/A -- N/A -- --
Ethylbenzene -- 2.97E-06 -- -- 2.97E-06 N/A -- N/A -- --
(Total) -- 4.12E-06 -- 4.12E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 4.12E-06 --

Exposure Medium Total 4.12E-06 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 7.61E-08 -- -- 7.61E-08 N/A -- N/A -- --
Manganese -- -- -- -- -- N/A -- N/A -- --
(Total) -- 7.61E-08 -- 7.61E-08 -- -- -- --

Radionuclide Total
Exposure Point Total 7.61E-08 --

Exposure Medium Total 7.61E-08 --
Soil Total 6.59E-04 --
Receptor Total 6.59E-04 --

Total Risk Across All Media 6.59E-04 Total Hazard Index Across All Media --

COPCs that are non-cancer risk drivers of importance to residential receptors are highlighted on a separate table for the child resident.
For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
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TABLE 9.30.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 1.10E-05 -- 2.19E-06 -- 1.32E-05 CNS (Behavioral) 2.38E-01 -- 4.71E-02 2.85E-01
Aluminum -- -- -- -- -- CNS (Developmental) 1.94E-02 -- 1.28E-03 2.07E-02
Antimony -- -- -- -- -- Blood/Liver 6.12E-02 -- 2.69E-02 8.81E-02
Arsenic 3.26E-06 -- 6.45E-07 -- 3.90E-06 Skin/Vascular 2.03E-02 -- 4.01E-03 2.43E-02
Cadmium -- -- -- -- -- Kidney 4.61E-02 -- 1.22E-02 5.83E-02
Chromium 6.88E-06 -- 1.82E-05 -- 2.51E-05 Fetotoxicity/GI Tract/Bone 1.29E-02 -- 3.39E-02 4.68E-02
Cobalt -- -- -- -- -- 4.01E-02 -- 2.65E-03 4.28E-02
Copper -- -- -- -- -- GI Tract 2.37E-02 -- 1.56E-03 2.52E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 4.70E-02 -- 3.10E-03 5.01E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 5.38E-02 -- 8.88E-02 1.43E-01
Mercury -- -- -- -- -- CNS 1.13E-02 -- 7.43E-04 1.20E-02
Nickel -- -- -- -- -- Decr. Org. Wt. 1.83E-03 -- 3.02E-03 4.85E-03
Silver -- -- -- -- -- Skin 3.13E-03 -- 5.17E-03 8.30E-03
Vanadium -- -- -- -- -- 8.71E-03 -- 2.21E-02 3.08E-02
Zinc -- -- -- -- -- Blood 4.50E-03 -- 2.97E-04 4.80E-03
4,4'-DDD 3.88E-07 -- 7.69E-08 -- 4.65E-07 N/A -- -- -- --
4,4'-DDE 7.16E-08 -- 1.42E-08 -- 8.58E-08 N/A -- -- -- --
4,4'-DDT 2.06E-06 -- 4.07E-07 -- 2.46E-06 Liver 3.39E-02 -- 6.70E-03 4.06E-02
Aroclor-1248 3.91E-07 -- 3.62E-07 -- 7.53E-07 N/A -- -- -- --
Aroclor-1254 9.37E-08 -- 8.65E-08 -- 1.80E-07 Skin/Eye 6.56E-03 -- 6.06E-03 1.26E-02
Aroclor-1260 3.15E-08 -- 2.91E-08 -- 6.06E-08 N/A -- -- -- --
Dieldrin 3.92E-06 -- 2.59E-06 -- 6.51E-06 Liver 1.37E-02 -- 9.05E-03 2.28E-02
Heptachlor Epoxide 4.07E-08 -- 2.69E-08 -- 6.76E-08 Liver 9.63E-04 -- 6.36E-04 1.60E-03
Benz(a)anthracene 1.00E-06 -- 8.58E-07 -- 1.86E-06 N/A -- -- -- --
Benzo(a)pyrene 7.37E-06 -- 6.33E-06 -- 1.37E-05 N/A -- -- -- --
Benzo(b)fluoranthene 8.19E-07 -- 7.03E-07 -- 1.52E-06 N/A -- -- -- --
Benzo(k)fluoranthene 5.46E-08 -- 4.68E-08 -- 1.01E-07 N/A -- -- -- --
Chrysene 9.13E-09 -- 7.84E-09 -- 1.70E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 7.14E-07 -- 6.13E-07 -- 1.33E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 3.32E-07 -- 2.85E-07 -- 6.16E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 3.80E-05 -- 3.26E-05 7.05E-05
Phenanthrene -- -- -- -- -- Kidney 4.08E-04 -- 3.50E-04 7.58E-04
Ethylbenzene 2.52E-09 -- 4.99E-10 -- 3.02E-09 Liver/Kidney 6.41E-06 -- 1.27E-06 7.68E-06
(Total) 3.85E-05 -- 3.34E-05 7.19E-05 6.47E-01 -- 2.76E-01 9.23E-01

Radionuclide Total
Exposure Point Total 7.19E-05 9.23E-01

Exposure Medium Total 7.19E-05 9.23E-01

Page 1 of 2



TABLE 9.30.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 4.55E-07 -- -- 4.55E-07 Respiratory -- 1.25E-02 -- 1.25E-02
Ethylbenzene -- 1.18E-06 -- -- 1.18E-06 Developmental -- 1.32E-03 -- 1.32E-03
(Total) -- 1.63E-06 -- 1.63E-06 -- 1.38E-02 -- 1.38E-02

Radionuclide Total
Exposure Point Total 1.63E-06 1.38E-02

Exposure Medium Total 1.63E-06 1.38E-02
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 1.19E-08 -- -- 1.19E-08 Lung/Nasal -- 2.78E-05 -- 2.78E-05
Manganese -- -- -- -- -- CNS -- 1.86E-03 -- 1.86E-03
(Total) -- 1.19E-08 -- 1.19E-08 -- 1.89E-03 -- 1.89E-03

Radionuclide Total
Exposure Point Total 1.19E-08 1.89E-03

Exposure Medium Total 1.19E-08 1.89E-03
Soil Total 7.35E-05 9.39E-01
Receptor Total 7.35E-05 9.39E-01

Total Risk Across All Media 7.35E-05 Total Hazard Index Across All Media 9.39E-01

Total Blood HI = 1.43E-01
Total Bone HI = 4.68E-02
Total CNS HI = 4.62E-01

Total CNS (Behavioral) HI = 2.85E-01
Total CNS (Developmental) HI = 2.07E-02

Total Decr. Org. Wt. HI = 4.85E-03
Total Decr. Wt. Gain HI = 7.05E-05
Total Developmental HI = 2.20E-02

Total Eye HI = 1.26E-02
Total Fetotoxicity HI = 4.68E-02

Total GI Tract HI = 1.22E-01
Total Kidney HI = 5.90E-02

Total Liver HI = 2.03E-01
Total Lung HI = 2.78E-05

Total Nasal HI = 2.78E-05
Total Respiratory HI = 1.25E-02

Total Skin HI = 4.52E-02
Total Vascular HI = 2.43E-02
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TABLE 9.30a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 1.10E-05 -- 2.19E-06 -- 1.32E-05 CNS (Behavioral) 2.38E-01 -- 4.71E-02 2.85E-01
Aluminum -- -- -- -- -- CNS (Developmental) 1.94E-02 -- 1.28E-03 2.07E-02
Antimony -- -- -- -- -- Blood/Liver 6.12E-02 -- 2.69E-02 8.81E-02
Cadmium -- -- -- -- -- Kidney 4.61E-02 -- 1.22E-02 5.83E-02
Chromium 6.88E-06 -- 1.82E-05 -- 2.51E-05 Fetotoxicity/GI Tract/Bone 1.29E-02 -- 3.39E-02 4.68E-02
Cobalt -- -- -- -- -- 4.01E-02 -- 2.65E-03 4.28E-02
Copper -- -- -- -- -- GI Tract 2.37E-02 -- 1.56E-03 2.52E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 4.70E-02 -- 3.10E-03 5.01E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 5.38E-02 -- 8.88E-02 1.43E-01
Mercury -- -- -- -- -- CNS 1.13E-02 -- 7.43E-04 1.20E-02
Nickel -- -- -- -- -- Decr. Org. Wt. 1.83E-03 -- 3.02E-03 4.85E-03
Silver -- -- -- -- -- Skin 3.13E-03 -- 5.17E-03 8.30E-03
Vanadium -- -- -- -- -- 8.71E-03 -- 2.21E-02 3.08E-02
Zinc -- -- -- -- -- Blood 4.50E-03 -- 2.97E-04 4.80E-03
4,4'-DDD 3.88E-07 -- 7.69E-08 -- 4.65E-07 N/A -- -- -- --
4,4'-DDE 7.16E-08 -- 1.42E-08 -- 8.58E-08 N/A -- -- -- --
4,4'-DDT 2.06E-06 -- 4.07E-07 -- 2.46E-06 Liver 3.39E-02 -- 6.70E-03 4.06E-02
Aroclor-1248 3.91E-07 -- 3.62E-07 -- 7.53E-07 N/A -- -- -- --
Aroclor-1254 9.37E-08 -- 8.65E-08 -- 1.80E-07 Skin/Eye 6.56E-03 -- 6.06E-03 1.26E-02
Aroclor-1260 3.15E-08 -- 2.91E-08 -- 6.06E-08 N/A -- -- -- --
Dieldrin 3.92E-06 -- 2.59E-06 -- 6.51E-06 Liver 1.37E-02 -- 9.05E-03 2.28E-02
Heptachlor Epoxide 4.07E-08 -- 2.69E-08 -- 6.76E-08 Liver 9.63E-04 -- 6.36E-04 1.60E-03
Benz(a)anthracene 1.00E-06 -- 8.58E-07 -- 1.86E-06 N/A -- -- -- --
Benzo(a)pyrene 7.37E-06 -- 6.33E-06 -- 1.37E-05 N/A -- -- -- --
Benzo(b)fluoranthene 8.19E-07 -- 7.03E-07 -- 1.52E-06 N/A -- -- -- --
Benzo(k)fluoranthene 5.46E-08 -- 4.68E-08 -- 1.01E-07 N/A -- -- -- --
Chrysene 9.13E-09 -- 7.84E-09 -- 1.70E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 7.14E-07 -- 6.13E-07 -- 1.33E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 3.32E-07 -- 2.85E-07 -- 6.16E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 3.80E-05 -- 3.26E-05 7.05E-05
Phenanthrene -- -- -- -- -- Kidney 4.08E-04 -- 3.50E-04 7.58E-04
Ethylbenzene 2.52E-09 -- 4.99E-10 -- 3.02E-09 Liver/Kidney 6.41E-06 -- 1.27E-06 7.68E-06
(Total) 3.52E-05 -- 3.28E-05 6.80E-05 6.27E-01 -- 2.72E-01 8.98E-01

Radionuclide Total
Exposure Point Total 6.80E-05 8.98E-01

Exposure Medium Total 6.80E-05 8.98E-01
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TABLE 9.30a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT INDUSTRIAL WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Industrial Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 4.55E-07 -- -- 4.55E-07 Respiratory -- 1.25E-02 -- 1.25E-02
Ethylbenzene -- 1.18E-06 -- -- 1.18E-06 Developmental -- 1.32E-03 -- 1.32E-03
(Total) -- 1.63E-06 -- 1.63E-06 -- 1.38E-02 -- 1.38E-02

Radionuclide Total
Exposure Point Total 1.63E-06 1.38E-02

Exposure Medium Total 1.63E-06 1.38E-02
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 1.19E-08 -- -- 1.19E-08 Lung/Nasal -- 2.78E-05 -- 2.78E-05
Manganese -- -- -- -- -- CNS -- 1.86E-03 -- 1.86E-03
(Total) -- 1.19E-08 -- 1.19E-08 -- 1.89E-03 -- 1.89E-03

Radionuclide Total
Exposure Point Total 1.19E-08 1.89E-03

Exposure Medium Total 1.19E-08 1.89E-03
Soil Total 6.96E-05 9.14E-01
Receptor Total 6.96E-05 9.14E-01

Total Risk Across All Media 6.96E-05 Total Hazard Index Across All Media 9.14E-01

Total Blood HI = 1.43E-01
Total Bone HI = 4.68E-02
Total CNS HI = 4.62E-01

Total CNS (Behavioral) HI = 2.85E-01
Total CNS (Developmental) HI = 2.07E-02

Total Decr. Org. Wt. HI = 4.85E-03
Total Decr. Wt. Gain HI = 7.05E-05
Total Developmental HI = 2.20E-02

Total Eye HI = 1.26E-02
Total Fetotoxicity HI = 4.68E-02

Total GI Tract HI = 1.22E-01
Total Kidney HI = 5.90E-02

Total Liver HI = 2.03E-01
Total Lung HI = 2.78E-05

Total Nasal HI = 2.78E-05
Total Respiratory HI = 1.25E-02

Total Skin HI = 2.09E-02
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TABLE 9.31.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT CONSTRUCTION WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 7.58E-07 -- 4.55E-08 -- 8.03E-07 CNS (Behavioral) 4.08E-01 -- 2.45E-02 4.32E-01
Aluminum -- -- -- -- -- CNS (Developmental) 3.32E-02 -- 6.65E-04 3.39E-02
Antimony -- -- -- -- -- Blood/Liver 1.05E-01 -- 1.40E-02 1.19E-01
Arsenic 2.23E-07 -- 1.34E-08 -- 2.37E-07 Skin/Vascular 3.48E-02 -- 2.09E-03 3.68E-02
Cadmium -- -- -- -- -- Kidney 7.91E-02 -- 6.33E-03 8.54E-02
Chromium 4.73E-07 -- 3.78E-07 -- 8.51E-07 Fetotoxicity/GI Tract/Bone 2.21E-02 -- 1.76E-02 3.97E-02
Cobalt -- -- -- -- -- 6.88E-02 -- 1.38E-03 7.02E-02
Copper -- -- -- -- -- GI Tract 4.06E-02 -- 8.12E-04 4.14E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 8.06E-02 -- 1.61E-03 8.22E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 9.23E-02 -- 4.62E-02 1.39E-01
Mercury -- -- -- -- -- CNS 1.93E-02 -- 3.86E-04 1.97E-02
Nickel -- -- -- -- -- Decr. Org. Wt. 3.14E-03 -- 1.57E-03 4.71E-03
Silver -- -- -- -- -- Skin 5.37E-03 -- 2.69E-03 8.06E-03
Vanadium -- -- -- -- -- 1.49E-02 -- 1.15E-02 2.64E-02
Zinc -- -- -- -- -- Blood 7.72E-03 -- 1.54E-04 7.88E-03
4,4'-DDD 2.67E-08 -- 1.60E-09 -- 2.83E-08 N/A -- -- -- --
4,4'-DDE 4.92E-09 -- 2.95E-10 -- 5.21E-09 N/A -- -- -- --
4,4'-DDT 1.41E-07 -- 8.47E-09 -- 1.50E-07 Liver 5.81E-02 -- 3.49E-03 6.16E-02
Aroclor-1248 2.69E-08 -- 7.52E-09 -- 3.44E-08 N/A -- -- -- --
Aroclor-1254 6.43E-09 -- 1.80E-09 -- 8.23E-09 Skin/Eye 1.12E-02 -- 3.15E-03 1.44E-02
Aroclor-1260 2.16E-09 -- 6.06E-10 -- 2.77E-09 N/A -- -- -- --
Dieldrin 2.69E-07 -- 5.38E-08 -- 3.23E-07 Liver 2.35E-02 -- 4.71E-03 2.82E-02
Heptachlor Epoxide 2.79E-09 -- 5.59E-10 -- 3.35E-09 Liver 1.65E-03 -- 3.31E-04 1.98E-03
Benz(a)anthracene 6.86E-08 -- 1.78E-08 -- 8.65E-08 N/A -- -- -- --
Benzo(a)pyrene 5.06E-07 -- 1.32E-07 -- 6.38E-07 N/A -- -- -- --
Benzo(b)fluoranthene 5.62E-08 -- 1.46E-08 -- 7.08E-08 N/A -- -- -- --
Benzo(k)fluoranthene 3.75E-09 -- 9.74E-10 -- 4.72E-09 N/A -- -- -- --
Chrysene 6.27E-10 -- 1.63E-10 -- 7.90E-10 N/A -- -- -- --
Dibenz(a,h)anthracene 4.90E-08 -- 1.27E-08 -- 6.18E-08 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 2.28E-08 -- 5.92E-09 -- 2.87E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 6.51E-05 -- 1.69E-05 8.21E-05
Phenanthrene -- -- -- -- -- Kidney 7.00E-04 -- 1.82E-04 8.82E-04
Ethylbenzene 1.73E-10 -- 1.04E-11 -- 1.83E-10 Liver/Kidney 1.10E-05 -- 6.60E-07 1.17E-05
(Total) 2.64E-06 -- 6.95E-07 3.34E-06 1.11E+00 -- 1.43E-01 1.25E+00

Radionuclide Total
Exposure Point Total 3.34E-06 1.25E+00

Exposure Medium Total 3.34E-06 1.25E+00
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TABLE 9.31.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT CONSTRUCTION WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 9.46E-09 -- -- 9.46E-09 Respiratory -- 6.49E-03 -- 6.49E-03
Ethylbenzene -- 2.45E-08 -- -- 2.45E-08 Developmental -- 6.87E-04 -- 6.87E-04
(Total) -- 3.40E-08 -- 3.40E-08 -- 7.18E-03 -- 7.18E-03

Radionuclide Total
Exposure Point Total 3.40E-08 7.18E-03

Exposure Medium Total 3.40E-08 7.18E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 2.48E-10 -- -- 2.48E-10 Lung/Nasal -- 1.45E-05 -- 1.45E-05
Manganese -- -- -- -- -- CNS -- 9.69E-04 -- 9.69E-04
(Total) -- 2.48E-10 -- 2.48E-10 -- 9.83E-04 -- 9.83E-04

Radionuclide Total
Exposure Point Total 2.48E-10 9.83E-04

Exposure Medium Total 2.48E-10 9.83E-04
Soil Total 3.37E-06 1.26E+00
Receptor Total 3.37E-06 1.26E+00

Total Risk Across All Media 3.37E-06 Total Hazard Index Across All Media 1.26E+00

Total Blood HI = 2.09E-01
Total Bone HI = 3.97E-02
Total CNS HI = 6.26E-01

Total CNS (Behavioral) HI = 4.32E-01
Total CNS (Developmental) HI = 3.39E-02

Total Decr. Org. Wt. HI = 4.71E-03
Total Decr. Wt. Gain HI = 8.21E-05
Total Developmental HI = 3.46E-02

Total Eye HI = 1.44E-02
Total Fetotoxicity HI = 3.97E-02

Total GI Tract HI = 1.63E-01
Total Kidney HI = 8.63E-02

Total Liver HI = 2.93E-01
Total Lung HI = 1.45E-05

Total Nasal HI = 1.45E-05
Total Respiratory HI = 6.49E-03

Total Skin HI = 5.93E-02
Total Vascular HI = 3.68E-02
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TABLE 9.31a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT CONSTRUCTION WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 7.58E-07 -- 4.55E-08 -- 8.03E-07 CNS (Behavioral) 4.08E-01 -- 2.45E-02 4.32E-01
Aluminum -- -- -- -- -- CNS (Developmental) 3.32E-02 -- 6.65E-04 3.39E-02
Antimony -- -- -- -- -- Blood/Liver 1.05E-01 -- 1.40E-02 1.19E-01
Cadmium -- -- -- -- -- Kidney 7.91E-02 -- 6.33E-03 8.54E-02
Chromium 4.73E-07 -- 3.78E-07 -- 8.51E-07 Fetotoxicity/GI Tract/Bone 2.21E-02 -- 1.76E-02 3.97E-02
Cobalt -- -- -- -- -- 6.88E-02 -- 1.38E-03 7.02E-02
Copper -- -- -- -- -- GI Tract 4.06E-02 -- 8.12E-04 4.14E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 8.06E-02 -- 1.61E-03 8.22E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 9.23E-02 -- 4.62E-02 1.39E-01
Mercury -- -- -- -- -- CNS 1.93E-02 -- 3.86E-04 1.97E-02
Nickel -- -- -- -- -- Decr. Org. Wt. 3.14E-03 -- 1.57E-03 4.71E-03
Silver -- -- -- -- -- Skin 5.37E-03 -- 2.69E-03 8.06E-03
Vanadium -- -- -- -- -- 1.49E-02 -- 1.15E-02 2.64E-02
Zinc -- -- -- -- -- Blood 7.72E-03 -- 1.54E-04 7.88E-03
4,4'-DDD 2.67E-08 -- 1.60E-09 -- 2.83E-08 N/A -- -- -- --
4,4'-DDE 4.92E-09 -- 2.95E-10 -- 5.21E-09 N/A -- -- -- --
4,4'-DDT 1.41E-07 -- 8.47E-09 -- 1.50E-07 Liver 5.81E-02 -- 3.49E-03 6.16E-02
Aroclor-1248 2.69E-08 -- 7.52E-09 -- 3.44E-08 N/A -- -- -- --
Aroclor-1254 6.43E-09 -- 1.80E-09 -- 8.23E-09 Skin/Eye 1.12E-02 -- 3.15E-03 1.44E-02
Aroclor-1260 2.16E-09 -- 6.06E-10 -- 2.77E-09 N/A -- -- -- --
Dieldrin 2.69E-07 -- 5.38E-08 -- 3.23E-07 Liver 2.35E-02 -- 4.71E-03 2.82E-02
Heptachlor Epoxide 2.79E-09 -- 5.59E-10 -- 3.35E-09 Liver 1.65E-03 -- 3.31E-04 1.98E-03
Benz(a)anthracene 6.86E-08 -- 1.78E-08 -- 8.65E-08 N/A -- -- -- --
Benzo(a)pyrene 5.06E-07 -- 1.32E-07 -- 6.38E-07 N/A -- -- -- --
Benzo(b)fluoranthene 5.62E-08 -- 1.46E-08 -- 7.08E-08 N/A -- -- -- --
Benzo(k)fluoranthene 3.75E-09 -- 9.74E-10 -- 4.72E-09 N/A -- -- -- --
Chrysene 6.27E-10 -- 1.63E-10 -- 7.90E-10 N/A -- -- -- --
Dibenz(a,h)anthracene 4.90E-08 -- 1.27E-08 -- 6.18E-08 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 2.28E-08 -- 5.92E-09 -- 2.87E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 6.51E-05 -- 1.69E-05 8.21E-05
Phenanthrene -- -- -- -- -- Kidney 7.00E-04 -- 1.82E-04 8.82E-04
Ethylbenzene 1.73E-10 -- 1.04E-11 -- 1.83E-10 Liver/Kidney 1.10E-05 -- 6.60E-07 1.17E-05
(Total) 2.42E-06 -- 6.82E-07 3.10E-06 1.08E+00 -- 1.41E-01 1.22E+00

Radionuclide Total
Exposure Point Total 3.10E-06 1.22E+00

Exposure Medium Total 3.10E-06 1.22E+00
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TABLE 9.31a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT CONSTRUCTION WORKER EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 9.46E-09 -- -- 9.46E-09 Respiratory -- 6.49E-03 -- 6.49E-03
Ethylbenzene -- 2.45E-08 -- -- 2.45E-08 Developmental -- 6.87E-04 -- 6.87E-04
(Total) -- 3.40E-08 -- 3.40E-08 -- 7.18E-03 -- 7.18E-03

Radionuclide Total
Exposure Point Total 3.40E-08 7.18E-03

Exposure Medium Total 3.40E-08 7.18E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 2.48E-10 -- -- 2.48E-10 Lung/Nasal -- 1.45E-05 -- 1.45E-05
Manganese -- -- -- -- -- CNS -- 9.69E-04 -- 9.69E-04
(Total) -- 2.48E-10 -- 2.48E-10 -- 9.83E-04 -- 9.83E-04

Radionuclide Total
Exposure Point Total 2.48E-10 9.83E-04

Exposure Medium Total 2.48E-10 9.83E-04
Soil Total 3.13E-06 1.23E+00
Receptor Total 3.13E-06 1.23E+00

Total Risk Across All Media 3.13E-06 Total Hazard Index Across All Media 1.23E+00

Total Blood HI = 2.09E-01
Total Bone HI = 3.97E-02
Total CNS HI = 6.26E-01

Total CNS (Behavioral) HI = 4.32E-01
Total CNS (Developmental) HI = 3.39E-02

Total Decr. Org. Wt. HI = 4.71E-03
Total Decr. Wt. Gain HI = 8.21E-05
Total Developmental HI = 3.46E-02

Total Eye HI = 1.44E-02
Total Fetotoxicity HI = 3.97E-02

Total GI Tract HI = 1.63E-01
Total Kidney HI = 8.63E-02

Total Liver HI = 2.93E-01
Total Lung HI = 1.45E-05

Total Nasal HI = 1.45E-05
Total Respiratory HI = 6.49E-03

Total Skin HI = 2.25E-02
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TABLE 9.32.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 1.03E-05 -- 8.64E-07 -- 1.12E-05 Total 2,3,7,8-TCDD Equiv CNS (Behavioral) 9.23E-01 -- 7.75E-02 1.00E+00
Aluminum -- -- -- -- -- Aluminum CNS (Developmental) 7.52E-02 -- 2.11E-03 7.73E-02
Antimony -- -- -- -- -- Antimony Blood/Liver 2.37E-01 -- 4.43E-02 2.82E-01
Arsenic 3.03E-06 -- 2.55E-07 -- 3.29E-06 Arsenic Skin/Vascular 7.86E-02 -- 6.61E-03 8.52E-02
Cadmium -- -- -- -- -- Cadmium Kidney 1.79E-01 -- 2.00E-02 1.99E-01
Chromium 3.42E-05 -- 3.83E-05 -- 7.25E-05 Chromium Fetotoxicity/GI Tract/Bone 4.99E-02 -- 5.59E-02 1.06E-01
Cobalt -- -- -- -- -- Cobalt 1.56E-01 -- 4.36E-03 1.60E-01
Copper -- -- -- -- -- Copper GI Tract 9.18E-02 -- 2.57E-03 9.44E-02
Iron -- -- -- -- -- Iron Liver/Blood/GI Tract 1.82E-01 -- 5.11E-03 1.87E-01
Lead -- -- -- -- -- Lead N/A -- -- -- --
Manganese -- -- -- -- -- Manganese CNS 2.09E-01 -- 1.46E-01 3.55E-01
Mercury -- -- -- -- -- Mercury CNS 4.37E-02 -- 1.22E-03 4.49E-02
Nickel -- -- -- -- -- Nickel Decr. Org. Wt. 7.10E-03 -- 4.97E-03 1.21E-02
Silver -- -- -- -- -- Silver Skin 1.22E-02 -- 8.51E-03 2.07E-02
Vanadium -- -- -- -- -- Vanadium 3.38E-02 -- 3.64E-02 7.02E-02
Zinc -- -- -- -- -- Zinc Blood 1.75E-02 -- 4.89E-04 1.80E-02
4,4'-DDD 3.62E-07 -- 3.04E-08 -- 3.92E-07 4,4'-DDD N/A -- -- -- --
4,4'-DDE 6.68E-08 -- 5.61E-09 -- 7.24E-08 4,4'-DDE N/A -- -- -- --
4,4'-DDT 1.92E-06 -- 1.61E-07 -- 2.08E-06 4,4'-DDT Liver 1.31E-01 -- 1.10E-02 1.42E-01
Aroclor-1248 3.65E-07 -- 1.43E-07 -- 5.08E-07 Aroclor-1248 N/A -- -- -- --
Aroclor-1254 8.73E-08 -- 3.42E-08 -- 1.21E-07 Aroclor-1254 Skin/Eye 2.55E-02 -- 9.98E-03 3.54E-02
Aroclor-1260 2.94E-08 -- 1.15E-08 -- 4.09E-08 Aroclor-1260 N/A -- -- -- --
Dieldrin 3.65E-06 -- 1.02E-06 -- 4.67E-06 Dieldrin Liver 5.33E-02 -- 1.49E-02 6.82E-02
Heptachlor Epoxide 3.79E-08 -- 1.06E-08 -- 4.86E-08 Heptachlor Epoxide Liver 3.74E-03 -- 1.05E-03 4.79E-03
Benz(a)anthracene 4.97E-06 -- 1.81E-06 -- 6.78E-06 Benz(a)anthracene N/A -- -- -- --
Benzo(a)pyrene 3.66E-05 -- 1.33E-05 -- 5.00E-05 Benzo(a)pyrene N/A -- -- -- --
Benzo(b)fluoranthene 4.07E-06 -- 1.48E-06 -- 5.55E-06 Benzo(b)fluoranthene N/A -- -- -- --
Benzo(k)fluoranthene 2.71E-07 -- 9.88E-08 -- 3.70E-07 Benzo(k)fluoranthene N/A -- -- -- --
Chrysene 4.54E-08 -- 1.65E-08 -- 6.19E-08 Chrysene N/A -- -- -- --
Dibenz(a,h)anthracene 3.55E-06 -- 1.29E-06 -- 4.84E-06 Dibenz(a,h)anthracene N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.65E-06 -- 6.00E-07 -- 2.25E-06 Indeno(1,2,3-cd)pyrene N/A -- -- -- --
Naphthalene -- -- -- -- -- Naphthalene Decr. Wt. Gain 1.47E-04 -- 5.37E-05 2.01E-04
Phenanthrene -- -- -- -- -- Phenanthrene Kidney 1.58E-03 -- 5.76E-04 2.16E-03
Ethylbenzene 2.35E-09 -- 1.97E-10 -- 2.54E-09 Ethylbenzene Liver/Kidney 2.49E-05 -- 2.09E-06 2.70E-05
(Total) 1.05E-04 -- 5.95E-05 1.65E-04 (Total) 2.51E+00 -- 4.54E-01 2.97E+00

Radionuclide Total
Exposure Point Total 1.65E-04 2.97E+00

Exposure Medium Total 1.65E-04 2.97E+00
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TABLE 9.32.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 1.70E-08 -- -- 1.70E-08 Naphthalene Respiratory -- 1.95E-03 -- 1.95E-03
Ethylbenzene -- 4.41E-08 -- -- 4.41E-08 Ethylbenzene Developmental -- 2.06E-04 -- 2.06E-04
(Total) -- 6.12E-08 -- 6.12E-08 (Total) -- 2.15E-03 -- 2.15E-03

Radionuclide Total
Exposure Point Total 6.12E-08 2.15E-03

Exposure Medium Total 6.12E-08 2.15E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 2.38E-09 -- -- 2.38E-09 Chromium Lung/Nasal -- 4.34E-06 -- 4.34E-06
Manganese -- -- -- -- -- Manganese CNS -- 2.91E-04 -- 2.91E-04
(Total) -- 2.38E-09 -- 2.38E-09 (Total) -- 2.95E-04 -- 2.95E-04

Radionuclide Total
Exposure Point Total 2.38E-09 2.95E-04

Exposure Medium Total 2.38E-09 2.95E-04
Soil Total 1.65E-04 2.97E+00
Receptor Total 1.65E-04 2.97E+00

Total Risk Across All Media 1.65E-04 Total Hazard Index Across All Media 2.97E+00

For reporting of non-cancer hazards, COPCs that are risk drivers are shown in bold if they contribute at least a HQ of 0.2 towards a target organ HI that exceeds 1.0. Total Blood HI = 4.87E-01
COPCs that are cancer risk drivers of importance to the recreational receptor are highlighted on a separate table for the lifetime recreational receptor. Total Bone HI = 1.06E-01

Total CNS HI = 1.48E+00
Total CNS (Behavioral) HI = 1.00E+00

Total CNS (Developmental) HI = 7.73E-02
Total Decr. Org. Wt. HI = 1.21E-02
Total Decr. Wt. Gain HI = 2.01E-04
Total Developmental HI = 7.75E-02

Total Eye HI = 3.54E-02
Total Fetotoxicity HI = 1.06E-01

Total GI Tract HI = 3.88E-01
Total Kidney HI = 2.01E-01

Total Liver HI = 6.85E-01
Total Lung HI = 4.34E-06

Total Nasal HI = 4.34E-06
Total Respiratory HI = 1.95E-03

Total Skin HI = 1.41E-01
Total Vascular HI = 8.52E-02
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TABLE 9.32a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 1.03E-05 -- 8.64E-07 -- 1.12E-05 Total 2,3,7,8-TCDD Equiv CNS (Behavioral) 9.23E-01 -- 7.75E-02 1.00E+00
Aluminum -- -- -- -- -- Aluminum CNS (Developmental) 7.52E-02 -- 2.11E-03 7.73E-02
Antimony -- -- -- -- -- Antimony Blood/Liver 2.37E-01 -- 4.43E-02 2.82E-01
Cadmium -- -- -- -- -- Cadmium Kidney 1.79E-01 -- 2.00E-02 1.99E-01
Chromium 3.42E-05 -- 3.83E-05 -- 7.25E-05 Chromium Fetotoxicity/GI Tract/Bone 4.99E-02 -- 5.59E-02 1.06E-01
Cobalt -- -- -- -- -- Cobalt 1.56E-01 -- 4.36E-03 1.60E-01
Copper -- -- -- -- -- Copper GI Tract 9.18E-02 -- 2.57E-03 9.44E-02
Iron -- -- -- -- -- Iron Liver/Blood/GI Tract 1.82E-01 -- 5.11E-03 1.87E-01
Lead -- -- -- -- -- Lead N/A -- -- -- --
Manganese -- -- -- -- -- Manganese CNS 2.09E-01 -- 1.46E-01 3.55E-01
Mercury -- -- -- -- -- Mercury CNS 4.37E-02 -- 1.22E-03 4.49E-02
Nickel -- -- -- -- -- Nickel Decr. Org. Wt. 7.10E-03 -- 4.97E-03 1.21E-02
Silver -- -- -- -- -- Silver Skin 1.22E-02 -- 8.51E-03 2.07E-02
Vanadium -- -- -- -- -- Vanadium 3.38E-02 -- 3.64E-02 7.02E-02
Zinc -- -- -- -- -- Zinc Blood 1.75E-02 -- 4.89E-04 1.80E-02
4,4'-DDD 3.62E-07 -- 3.04E-08 -- 3.92E-07 4,4'-DDD N/A -- -- -- --
4,4'-DDE 6.68E-08 -- 5.61E-09 -- 7.24E-08 4,4'-DDE N/A -- -- -- --
4,4'-DDT 1.92E-06 -- 1.61E-07 -- 2.08E-06 4,4'-DDT Liver 1.31E-01 -- 1.10E-02 1.42E-01
Aroclor-1248 3.65E-07 -- 1.43E-07 -- 5.08E-07 Aroclor-1248 N/A -- -- -- --
Aroclor-1254 8.73E-08 -- 3.42E-08 -- 1.21E-07 Aroclor-1254 Skin/Eye 2.55E-02 -- 9.98E-03 3.54E-02
Aroclor-1260 2.94E-08 -- 1.15E-08 -- 4.09E-08 Aroclor-1260 N/A -- -- -- --
Dieldrin 3.65E-06 -- 1.02E-06 -- 4.67E-06 Dieldrin Liver 5.33E-02 -- 1.49E-02 6.82E-02
Heptachlor Epoxide 3.79E-08 -- 1.06E-08 -- 4.86E-08 Heptachlor Epoxide Liver 3.74E-03 -- 1.05E-03 4.79E-03
Benz(a)anthracene 4.97E-06 -- 1.81E-06 -- 6.78E-06 Benz(a)anthracene N/A -- -- -- --
Benzo(a)pyrene 3.66E-05 -- 1.33E-05 -- 5.00E-05 Benzo(a)pyrene N/A -- -- -- --
Benzo(b)fluoranthene 4.07E-06 -- 1.48E-06 -- 5.55E-06 Benzo(b)fluoranthene N/A -- -- -- --
Benzo(k)fluoranthene 2.71E-07 -- 9.88E-08 -- 3.70E-07 Benzo(k)fluoranthene N/A -- -- -- --
Chrysene 4.54E-08 -- 1.65E-08 -- 6.19E-08 Chrysene N/A -- -- -- --
Dibenz(a,h)anthracene 3.55E-06 -- 1.29E-06 -- 4.84E-06 Dibenz(a,h)anthracene N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.65E-06 -- 6.00E-07 -- 2.25E-06 Indeno(1,2,3-cd)pyrene N/A -- -- -- --
Naphthalene -- -- -- -- -- Naphthalene Decr. Wt. Gain 1.47E-04 -- 5.37E-05 2.01E-04
Phenanthrene -- -- -- -- -- Phenanthrene Kidney 1.58E-03 -- 5.76E-04 2.16E-03
Ethylbenzene 2.35E-09 -- 1.97E-10 -- 2.54E-09 Ethylbenzene Liver/Kidney 2.49E-05 -- 2.09E-06 2.70E-05
(Total) 1.02E-04 -- 5.92E-05 1.61E-04 (Total) 2.43E+00 -- 4.47E-01 2.88E+00

Radionuclide Total
Exposure Point Total 1.61E-04 2.88E+00

Exposure Medium Total 1.61E-04 2.88E+00
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TABLE 9.32a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 1.70E-08 -- -- 1.70E-08 Naphthalene Respiratory -- 1.95E-03 -- 1.95E-03
Ethylbenzene -- 4.41E-08 -- -- 4.41E-08 Ethylbenzene Developmental -- 2.06E-04 -- 2.06E-04
(Total) -- 6.12E-08 -- 6.12E-08 (Total) -- 2.15E-03 -- 2.15E-03

Radionuclide Total
Exposure Point Total 6.12E-08 2.15E-03

Exposure Medium Total 6.12E-08 2.15E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 2.38E-09 -- -- 2.38E-09 Chromium Lung/Nasal -- 4.34E-06 -- 4.34E-06
Manganese -- -- -- -- -- Manganese CNS -- 2.91E-04 -- 2.91E-04
(Total) -- 2.38E-09 -- 2.38E-09 (Total) -- 2.95E-04 -- 2.95E-04

Radionuclide Total
Exposure Point Total 2.38E-09 2.95E-04

Exposure Medium Total 2.38E-09 2.95E-04
Soil Total 1.61E-04 2.88E+00
Receptor Total 1.61E-04 2.88E+00

Total Risk Across All Media 1.61E-04 Total Hazard Index Across All Media 2.88E+00

For reporting of non-cancer hazards, COPCs that are risk drivers are shown in bold if they contribute at least a HQ of 0.2 towards a target organ HI that exceeds 1.0. Total Blood HI = 4.87E-01
COPCs that are cancer risk drivers of importance to the recreational receptor are highlighted on a separate table for the lifetime recreational receptor. Total Bone HI = 1.06E-01

Total CNS HI = 1.48E+00
Total CNS (Behavioral) HI = 1.00E+00

Total CNS (Developmental) HI = 7.73E-02
Total Decr. Org. Wt. HI = 1.21E-02
Total Decr. Wt. Gain HI = 2.01E-04
Total Developmental HI = 7.75E-02

Total Eye HI = 3.54E-02
Total Fetotoxicity HI = 1.06E-01

Total GI Tract HI = 3.88E-01
Total Kidney HI = 2.01E-01

Total Liver HI = 6.85E-01
Total Lung HI = 4.34E-06

Total Nasal HI = 4.34E-06
Total Respiratory HI = 1.95E-03

Total Skin HI = 5.61E-02
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TABLE 9.33.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 4.41E-06 -- 5.28E-07 -- 4.94E-06 CNS (Behavioral) 9.89E-02 -- 1.18E-02 1.11E-01
Aluminum -- -- -- -- -- CNS (Developmental) 8.06E-03 -- 3.22E-04 8.38E-03
Antimony -- -- -- -- -- Blood/Liver 2.54E-02 -- 6.77E-03 3.22E-02
Arsenic 1.30E-06 -- 1.56E-07 -- 1.46E-06 Skin/Vascular 8.43E-03 -- 1.01E-03 9.43E-03
Cadmium -- -- -- -- -- Kidney 1.92E-02 -- 3.06E-03 2.22E-02
Chromium 5.04E-06 -- 8.04E-06 -- 1.31E-05 Fetotoxicity/GI Tract/Bone 5.35E-03 -- 8.53E-03 1.39E-02
Cobalt -- -- -- -- -- 1.67E-02 -- 6.66E-04 1.74E-02
Copper -- -- -- -- -- GI Tract 9.84E-03 -- 3.93E-04 1.02E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.95E-02 -- 7.80E-04 2.03E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 2.24E-02 -- 2.23E-02 4.47E-02
Mercury -- -- -- -- -- CNS 4.68E-03 -- 1.87E-04 4.87E-03
Nickel -- -- -- -- -- Decr. Org. Wt. 7.61E-04 -- 7.59E-04 1.52E-03
Silver -- -- -- -- -- Skin 1.30E-03 -- 1.30E-03 2.60E-03
Vanadium -- -- -- -- -- 3.62E-03 -- 5.56E-03 9.18E-03
Zinc -- -- -- -- -- Blood 1.87E-03 -- 7.47E-05 1.95E-03
4,4'-DDD 1.55E-07 -- 1.86E-08 -- 1.74E-07 N/A -- -- -- --
4,4'-DDE 2.86E-08 -- 3.42E-09 -- 3.20E-08 N/A -- -- -- --
4,4'-DDT 8.21E-07 -- 9.83E-08 -- 9.19E-07 Liver 1.41E-02 -- 1.69E-03 1.58E-02
Aroclor-1248 1.56E-07 -- 8.73E-08 -- 2.44E-07 N/A -- -- -- --
Aroclor-1254 3.74E-08 -- 2.09E-08 -- 5.83E-08 Skin/Eye 2.73E-03 -- 1.52E-03 4.25E-03
Aroclor-1260 1.26E-08 -- 7.03E-09 -- 1.96E-08 N/A -- -- -- --
Dieldrin 1.57E-06 -- 6.25E-07 -- 2.19E-06 Liver 5.71E-03 -- 2.28E-03 7.98E-03
Heptachlor Epoxide 1.63E-08 -- 6.49E-09 -- 2.27E-08 Liver 4.01E-04 -- 1.60E-04 5.61E-04
Benz(a)anthracene 7.32E-07 -- 3.80E-07 -- 1.11E-06 N/A -- -- -- --
Benzo(a)pyrene 5.40E-06 -- 2.80E-06 -- 8.20E-06 N/A -- -- -- --
Benzo(b)fluoranthene 6.00E-07 -- 3.11E-07 -- 9.11E-07 N/A -- -- -- --
Benzo(k)fluoranthene 4.00E-08 -- 2.07E-08 -- 6.07E-08 N/A -- -- -- --
Chrysene 6.69E-09 -- 3.47E-09 -- 1.02E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 5.23E-07 -- 2.71E-07 -- 7.94E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 2.43E-07 -- 1.26E-07 -- 3.69E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.58E-05 -- 8.19E-06 2.40E-05
Phenanthrene -- -- -- -- -- Kidney 1.70E-04 -- 8.80E-05 2.58E-04
Ethylbenzene 1.01E-09 -- 1.20E-10 -- 1.13E-09 Liver/Kidney 2.67E-06 -- 3.19E-07 2.99E-06
(Total) 2.11E-05 -- 1.35E-05 3.46E-05 2.69E-01 -- 6.93E-02 3.38E-01

Radionuclide Total
Exposure Point Total 3.46E-05 3.38E-01

Exposure Medium Total 3.46E-05 3.38E-01
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TABLE 9.33.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 6.81E-08 -- -- 6.81E-08 Respiratory -- 1.95E-03 -- 1.95E-03
Ethylbenzene -- 1.77E-07 -- -- 1.77E-07 Developmental -- 2.06E-04 -- 2.06E-04
(Total) -- 2.45E-07 -- 2.45E-07 -- 2.15E-03 -- 2.15E-03

Radionuclide Total
Exposure Point Total 2.45E-07 2.15E-03

Exposure Medium Total 2.45E-07 2.15E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 3.27E-09 -- -- 3.27E-09 Lung/Nasal -- 4.34E-06 -- 4.34E-06
Manganese -- -- -- -- -- CNS -- 2.91E-04 -- 2.91E-04
(Total) -- 3.27E-09 -- 3.27E-09 -- 2.95E-04 -- 2.95E-04

Radionuclide Total
Exposure Point Total 3.27E-09 2.95E-04

Exposure Medium Total 3.27E-09 2.95E-04
Soil Total 3.48E-05 3.40E-01
Receptor Total 3.48E-05 3.40E-01

Total Risk Across All Media 3.48E-05 Total Hazard Index Across All Media 3.40E-01

Total Blood HI = 5.45E-02
Total Bone HI = 1.39E-02
Total CNS HI = 1.69E-01

Total CNS (Behavioral) HI = 1.11E-01
Total CNS (Developmental) HI = 8.38E-03

Total Decr. Org. Wt. HI = 1.52E-03
Total Decr. Wt. Gain HI = 2.40E-05
Total Developmental HI = 8.59E-03

Total Eye HI = 4.25E-03
Total Fetotoxicity HI = 1.39E-02

Total GI Tract HI = 4.44E-02
Total Kidney HI = 2.25E-02

Total Liver HI = 7.68E-02
Total Lung HI = 4.34E-06

Total Nasal HI = 4.34E-06
Total Respiratory HI = 1.95E-03

Total Skin HI = 1.63E-02
Total Vascular HI = 9.43E-03
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TABLE 9.33a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 4.41E-06 -- 5.28E-07 -- 4.94E-06 CNS (Behavioral) 9.89E-02 -- 1.18E-02 1.11E-01
Aluminum -- -- -- -- -- CNS (Developmental) 8.06E-03 -- 3.22E-04 8.38E-03
Antimony -- -- -- -- -- Blood/Liver 2.54E-02 -- 6.77E-03 3.22E-02
Cadmium -- -- -- -- -- Kidney 1.92E-02 -- 3.06E-03 2.22E-02
Chromium 5.04E-06 -- 8.04E-06 -- 1.31E-05 Fetotoxicity/GI Tract/Bone 5.35E-03 -- 8.53E-03 1.39E-02
Cobalt -- -- -- -- -- 1.67E-02 -- 6.66E-04 1.74E-02
Copper -- -- -- -- -- GI Tract 9.84E-03 -- 3.93E-04 1.02E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.95E-02 -- 7.80E-04 2.03E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 2.24E-02 -- 2.23E-02 4.47E-02
Mercury -- -- -- -- -- CNS 4.68E-03 -- 1.87E-04 4.87E-03
Nickel -- -- -- -- -- Decr. Org. Wt. 7.61E-04 -- 7.59E-04 1.52E-03
Silver -- -- -- -- -- Skin 1.30E-03 -- 1.30E-03 2.60E-03
Vanadium -- -- -- -- -- 3.62E-03 -- 5.56E-03 9.18E-03
Zinc -- -- -- -- -- Blood 1.87E-03 -- 7.47E-05 1.95E-03
4,4'-DDD 1.55E-07 -- 1.86E-08 -- 1.74E-07 N/A -- -- -- --
4,4'-DDE 2.86E-08 -- 3.42E-09 -- 3.20E-08 N/A -- -- -- --
4,4'-DDT 8.21E-07 -- 9.83E-08 -- 9.19E-07 Liver 1.41E-02 -- 1.69E-03 1.58E-02
Aroclor-1248 1.56E-07 -- 8.73E-08 -- 2.44E-07 N/A -- -- -- --
Aroclor-1254 3.74E-08 -- 2.09E-08 -- 5.83E-08 Skin/Eye 2.73E-03 -- 1.52E-03 4.25E-03
Aroclor-1260 1.26E-08 -- 7.03E-09 -- 1.96E-08 N/A -- -- -- --
Dieldrin 1.57E-06 -- 6.25E-07 -- 2.19E-06 Liver 5.71E-03 -- 2.28E-03 7.98E-03
Heptachlor Epoxide 1.63E-08 -- 6.49E-09 -- 2.27E-08 Liver 4.01E-04 -- 1.60E-04 5.61E-04
Benz(a)anthracene 7.32E-07 -- 3.80E-07 -- 1.11E-06 N/A -- -- -- --
Benzo(a)pyrene 5.40E-06 -- 2.80E-06 -- 8.20E-06 N/A -- -- -- --
Benzo(b)fluoranthene 6.00E-07 -- 3.11E-07 -- 9.11E-07 N/A -- -- -- --
Benzo(k)fluoranthene 4.00E-08 -- 2.07E-08 -- 6.07E-08 N/A -- -- -- --
Chrysene 6.69E-09 -- 3.47E-09 -- 1.02E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 5.23E-07 -- 2.71E-07 -- 7.94E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 2.43E-07 -- 1.26E-07 -- 3.69E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.58E-05 -- 8.19E-06 2.40E-05
Phenanthrene -- -- -- -- -- Kidney 1.70E-04 -- 8.80E-05 2.58E-04
Ethylbenzene 1.01E-09 -- 1.20E-10 -- 1.13E-09 Liver/Kidney 2.67E-06 -- 3.19E-07 2.99E-06
(Total) 1.98E-05 -- 1.34E-05 3.31E-05 2.61E-01 -- 6.83E-02 3.29E-01

Radionuclide Total
Exposure Point Total 3.31E-05 3.29E-01

Exposure Medium Total 3.31E-05 3.29E-01
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TABLE 9.33a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 6.81E-08 -- -- 6.81E-08 Respiratory -- 1.95E-03 -- 1.95E-03
Ethylbenzene -- 1.77E-07 -- -- 1.77E-07 Developmental -- 2.06E-04 -- 2.06E-04
(Total) -- 2.45E-07 -- 2.45E-07 -- 2.15E-03 -- 2.15E-03

Radionuclide Total
Exposure Point Total 2.45E-07 2.15E-03

Exposure Medium Total 2.45E-07 2.15E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 3.27E-09 -- -- 3.27E-09 Lung/Nasal -- 4.34E-06 -- 4.34E-06
Manganese -- -- -- -- -- CNS -- 2.91E-04 -- 2.91E-04
(Total) -- 3.27E-09 -- 3.27E-09 -- 2.95E-04 -- 2.95E-04

Radionuclide Total
Exposure Point Total 3.27E-09 2.95E-04

Exposure Medium Total 3.27E-09 2.95E-04
Soil Total 3.33E-05 3.31E-01
Receptor Total 3.33E-05 3.31E-01

Total Risk Across All Media 3.33E-05 Total Hazard Index Across All Media 3.31E-01

Total Blood HI = 5.45E-02
Total Bone HI = 1.39E-02
Total CNS HI = 1.69E-01

Total CNS (Behavioral) HI = 1.11E-01
Total CNS (Developmental) HI = 8.38E-03

Total Decr. Org. Wt. HI = 1.52E-03
Total Decr. Wt. Gain HI = 2.40E-05
Total Developmental HI = 8.59E-03

Total Eye HI = 4.25E-03
Total Fetotoxicity HI = 1.39E-02

Total GI Tract HI = 4.44E-02
Total Kidney HI = 2.25E-02

Total Liver HI = 7.68E-02
Total Lung HI = 4.34E-06

Total Nasal HI = 4.34E-06
Total Respiratory HI = 1.95E-03

Total Skin HI = 6.85E-03
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TABLE 9.34.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 1.47E-05 -- 1.39E-06 -- 1.61E-05 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Arsenic 4.33E-06 -- 4.10E-07 -- 4.74E-06 N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 3.93E-05 -- 4.64E-05 -- 8.56E-05 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Copper -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Lead -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Mercury -- -- -- -- -- N/A N/A -- N/A --
Nickel -- -- -- -- -- N/A N/A -- N/A --
Silver -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Zinc -- -- -- -- -- N/A N/A -- N/A --
4,4'-DDD 5.17E-07 -- 4.90E-08 -- 5.66E-07 N/A N/A -- N/A --
4,4'-DDE 9.54E-08 -- 9.03E-09 -- 1.04E-07 N/A N/A -- N/A --
4,4'-DDT 2.74E-06 -- 2.59E-07 -- 3.00E-06 N/A N/A -- N/A --
Aroclor-1248 5.21E-07 -- 2.30E-07 -- 7.51E-07 N/A N/A -- N/A --
Aroclor-1254 1.25E-07 -- 5.51E-08 -- 1.80E-07 N/A N/A -- N/A --
Aroclor-1260 4.20E-08 -- 1.85E-08 -- 6.05E-08 N/A N/A -- N/A --
Dieldrin 5.22E-06 -- 1.65E-06 -- 6.86E-06 N/A N/A -- N/A --
Heptachlor Epoxide 5.42E-08 -- 1.71E-08 -- 7.13E-08 N/A N/A -- N/A --
Benz(a)anthracene 5.70E-06 -- 2.19E-06 -- 7.89E-06 N/A N/A -- N/A --
Benzo(a)pyrene 4.20E-05 -- 1.61E-05 -- 5.82E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 4.67E-06 -- 1.79E-06 -- 6.46E-06 N/A N/A -- N/A --
Benzo(k)fluoranthene 3.11E-07 -- 1.19E-07 -- 4.31E-07 N/A N/A -- N/A --
Chrysene 5.21E-08 -- 2.00E-08 -- 7.21E-08 N/A N/A -- N/A --
Dibenz(a,h)anthracene 4.07E-06 -- 1.56E-06 -- 5.64E-06 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 1.89E-06 -- 7.26E-07 -- 2.62E-06 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
Ethylbenzene 3.35E-09 -- 3.17E-10 -- 3.67E-09 N/A N/A -- N/A --
(Total) 1.26E-04 -- 7.30E-05 1.99E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 1.99E-04 --

Exposure Medium Total 1.99E-04 --
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TABLE 9.34.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 8.52E-08 -- -- 8.52E-08 N/A -- N/A -- --
Ethylbenzene -- 2.21E-07 -- -- 2.21E-07 N/A -- N/A -- --
(Total) -- 3.06E-07 -- 3.06E-07 -- -- -- --

Radionuclide Total
Exposure Point Total 3.06E-07 --

Exposure Medium Total 3.06E-07 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 5.65E-09 -- -- 5.65E-09 N/A -- N/A -- --
Manganese -- -- -- -- -- N/A -- N/A -- --
(Total) -- 5.65E-09 -- 5.65E-09 -- -- -- --

Radionuclide Total
Exposure Point Total 5.65E-09 --

Exposure Medium Total 5.65E-09 --
Soil Total 1.99E-04 --
Receptor Total 1.99E-04 --

Total Risk Across All Media 1.99E-04 Total Hazard Index Across All Media --

For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
COPCs that are non-cancer risk drivers of importance to recreational receptors are highlighted on a separate table for the recreational child.
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TABLE 9.34a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 1.47E-05 -- 1.39E-06 -- 1.61E-05 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 3.93E-05 -- 4.64E-05 -- 8.56E-05 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Copper -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Lead -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Mercury -- -- -- -- -- N/A N/A -- N/A --
Nickel -- -- -- -- -- N/A N/A -- N/A --
Silver -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Zinc -- -- -- -- -- N/A N/A -- N/A --
4,4'-DDD 5.17E-07 -- 4.90E-08 -- 5.66E-07 N/A N/A -- N/A --
4,4'-DDE 9.54E-08 -- 9.03E-09 -- 1.04E-07 N/A N/A -- N/A --
4,4'-DDT 2.74E-06 -- 2.59E-07 -- 3.00E-06 N/A N/A -- N/A --
Aroclor-1248 5.21E-07 -- 2.30E-07 -- 7.51E-07 N/A N/A -- N/A --
Aroclor-1254 1.25E-07 -- 5.51E-08 -- 1.80E-07 N/A N/A -- N/A --
Aroclor-1260 4.20E-08 -- 1.85E-08 -- 6.05E-08 N/A N/A -- N/A --
Dieldrin 5.22E-06 -- 1.65E-06 -- 6.86E-06 N/A N/A -- N/A --
Heptachlor Epoxide 5.42E-08 -- 1.71E-08 -- 7.13E-08 N/A N/A -- N/A --
Benz(a)anthracene 5.70E-06 -- 2.19E-06 -- 7.89E-06 N/A N/A -- N/A --
Benzo(a)pyrene 4.20E-05 -- 1.61E-05 -- 5.82E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 4.67E-06 -- 1.79E-06 -- 6.46E-06 N/A N/A -- N/A --
Benzo(k)fluoranthene 3.11E-07 -- 1.19E-07 -- 4.31E-07 N/A N/A -- N/A --
Chrysene 5.21E-08 -- 2.00E-08 -- 7.21E-08 N/A N/A -- N/A --
Dibenz(a,h)anthracene 4.07E-06 -- 1.56E-06 -- 5.64E-06 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 1.89E-06 -- 7.26E-07 -- 2.62E-06 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
Ethylbenzene 3.35E-09 -- 3.17E-10 -- 3.67E-09 N/A N/A -- N/A --
(Total) 1.22E-04 -- 7.26E-05 1.95E-04 -- -- -- --

Radionuclide Total
Exposure Point Total 1.95E-04 --

Exposure Medium Total 1.95E-04 --
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TABLE 9.34a.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

REASONABLE MAXIMUM EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 8.52E-08 -- -- 8.52E-08 N/A -- N/A -- --
Ethylbenzene -- 2.21E-07 -- -- 2.21E-07 N/A -- N/A -- --
(Total) -- 3.06E-07 -- 3.06E-07 -- -- -- --

Radionuclide Total
Exposure Point Total 3.06E-07 --

Exposure Medium Total 3.06E-07 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 5.65E-09 -- -- 5.65E-09 N/A -- N/A -- --
Manganese -- -- -- -- -- N/A -- N/A -- --
(Total) -- 5.65E-09 -- 5.65E-09 -- -- -- --

Radionuclide Total
Exposure Point Total 5.65E-09 --

Exposure Medium Total 5.65E-09 --
Soil Total 1.95E-04 --
Receptor Total 1.95E-04 --

Total Risk Across All Media 1.95E-04 Total Hazard Index Across All Media --

For the reporting of cancer risks, COPCs shown in bold contribute at least 1.0E-06 to a cumulative cancer risk that exceeds 1.0E-04
COPCs that are non-cancer risk drivers of importance to recreational receptors are highlighted on a separate table for the recreational child.
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TABLE 9.35.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface 
Water

Surface Water Contact With Surface Water 
From Site 3

Chromium 2.13E-10 -- 1.41E-08 -- 1.43E-08 Fetotoxicity/GI Tract/Bone 9.92E-06 -- 6.59E-04 6.69E-04
Benzo(a)pyrene 1.25E-10 -- 2.32E-07 -- 2.33E-07 N/A -- -- -- --
(Total) 3.37E-10 -- 2.47E-07 2.47E-07 9.92E-06 -- 6.59E-04 6.69E-04
Radionuclide Total

Exposure Point Total 2.47E-07 6.69E-04
Exposure Medium Total 2.47E-07 6.69E-04

Surface Water Total 2.47E-07 6.69E-04
Receptor Total 2.47E-07 6.69E-04

Total Risk Across All Media 2.47E-07 Total Hazard Index Across All Media 6.69E-04

Total Bone HI = 6.69E-04
Total Fetotoxicity HI = 6.69E-04

Total GI Tract HI = 6.69E-04



TABLE 9.36.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface 
Water

Surface Water Contact With Surface Water 
From Site 3

Chromium 1.27E-08 -- 9.03E-07 -- 9.16E-07 Fetotoxicity/GI Tract/Bone 1.85E-05 -- 1.32E-03 1.34E-03
Benzo(a)pyrene 7.45E-09 -- 1.49E-05 -- 1.49E-05 N/A -- -- -- --
(Total) 2.01E-08 -- 1.58E-05 1.58E-05 1.85E-05 -- 1.32E-03 1.34E-03
Radionuclide Total

Exposure Point Total 1.58E-05 1.34E-03
Exposure Medium Total 1.58E-05 1.34E-03

Surface Water Total 1.58E-05 1.34E-03
Receptor Total 1.58E-05 1.34E-03

Total Risk Across All Media 1.58E-05 Total Hazard Index Across All Media 1.34E-03

Total Bone HI = 1.34E-03
Total Fetotoxicity HI = 1.34E-03

Total GI Tract HI = 1.34E-03



TABLE 9.37.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface 
Water

Surface Water Contact With Surface Water 
From Site 3

Chromium 3.74E-09 -- 2.49E-07 -- 2.52E-07 Fetotoxicity/GI Tract/Bone 3.97E-06 -- 2.64E-04 2.68E-04
Benzo(a)pyrene 2.19E-09 -- 4.09E-06 -- 4.09E-06 N/A -- -- -- --
(Total) 5.94E-09 -- 4.34E-06 4.35E-06 3.97E-06 -- 2.64E-04 2.68E-04
Radionuclide Total

Exposure Point Total 4.35E-06 2.68E-04
Exposure Medium Total 4.35E-06 2.68E-04

Surface Water Total 4.35E-06 2.68E-04
Receptor Total 4.35E-06 2.68E-04

Total Risk Across All Media 4.35E-06 Total Hazard Index Across All Media 2.68E-04

Total Bone HI = 2.68E-04
Total Fetotoxicity HI = 2.68E-04

Total GI Tract HI = 2.68E-04



TABLE 9.38.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SURFACE WATER

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface 
Water

Surface Water Contact With Surface Water 
From Site 3

Chromium 1.64E-08 -- 1.15E-06 -- 1.17E-06 N/A -- -- -- --
Benzo(a)pyrene 9.64E-09 -- 1.89E-05 -- 1.90E-05 -- -- -- --
(Total) 2.61E-08 -- 2.01E-05 2.01E-05
Radionuclide Total

Exposure Point Total 2.01E-05 --
Exposure Medium Total 2.01E-05 --

Surface Water Total 2.01E-05 --
Receptor Total 2.01E-05 --

Total Risk Across All Media 2.01E-05 Total Hazard Index Across All Media --



TABLE 9.39.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CONSTRUCTION WORKER EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Construction Worker
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Contact With Sediment 
From Site 3

Arsenic 3.99E-07 -- 2.40E-08 -- 4.23E-07 Skin/Vascular 6.21E-02 -- 3.73E-03 6.59E-02
Chromium 3.13E-07 -- 2.50E-07 -- 5.63E-07 Fetotoxicity/GI Tract/Bone 1.46E-02 -- 1.17E-02 2.63E-02
Benzo(a)pyrene 1.71E-07 -- 4.44E-08 -- 2.15E-07 N/A -- -- -- --
Benzo(b)fluoranthene 5.38E-08 -- 1.40E-08 -- 6.77E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 5.36E-08 -- 1.39E-08 -- 6.75E-08 N/A -- -- -- --
(Total) 9.91E-07 -- 3.47E-07 1.34E-06 7.67E-02 -- 1.54E-02 9.21E-02

Radionuclide Total
Exposure Point Total 1.34E-06 9.21E-02

Exposure Medium Total 1.34E-06 9.21E-02
Sediment Total 1.34E-06 9.21E-02
Receptor Total 1.34E-06 9.21E-02

Total Risk Across All Media 1.34E-06 Total Hazard Index Across All Media 9.21E-02

Total Bone HI = 2.63E-02
Total Fetotoxicity HI = 2.63E-02

Total GI Tract HI = 2.63E-02
Total Skin HI = 6.59E-02

Total Vascular HI = 6.59E-02



TABLE 9.40.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Contact With Sediment 
From Site 3

Arsenic 1.36E-06 -- 2.28E-07 -- 1.58E-06 Skin/Vascular 3.51E-02 -- 5.90E-03 4.10E-02
Chromium 5.67E-06 -- 1.27E-05 -- 1.84E-05 Fetotoxicity/GI Tract/Bone 8.26E-03 -- 1.85E-02 2.68E-02
Benzo(a)pyrene 3.09E-06 -- 2.25E-06 -- 5.35E-06 N/A -- -- -- --
Benzo(b)fluoranthene 9.73E-07 -- 7.08E-07 -- 1.68E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 9.70E-07 -- 7.06E-07 -- 1.68E-06 N/A -- -- -- --
(Total) 1.21E-05 -- 1.66E-05 2.86E-05 4.34E-02 -- 2.44E-02 6.78E-02

Radionuclide Total
Exposure Point Total 2.86E-05 6.78E-02

Exposure Medium Total 2.86E-05 6.78E-02
Sediment Total 2.86E-05 6.78E-02
Receptor Total 2.86E-05 6.78E-02

Total Risk Across All Media 2.86E-05 Total Hazard Index Across All Media 6.78E-02

Total Bone HI = 2.68E-02
Total Fetotoxicity HI = 2.68E-02

Total GI Tract HI = 2.68E-02
Total Skin HI = 4.10E-02

Total Vascular HI = 4.10E-02



TABLE 9.41.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Contact With Sediment From Site 
3

Arsenic 5.81E-07 -- 3.97E-07 -- 9.78E-07 Skin/Vascular 3.77E-03 -- 2.58E-03 6.34E-03
Chromium 8.35E-07 -- 7.61E-06 -- 8.45E-06 Fetotoxicity/GI Tract/Bone 8.85E-04 -- 8.07E-03 8.96E-03
Benzo(a)pyrene 4.56E-07 -- 1.35E-06 -- 1.81E-06 N/A -- -- -- --
Benzo(b)fluoranthene 1.43E-07 -- 4.25E-07 -- 5.68E-07 N/A -- -- -- --
Dibenz(a,h)anthracene 1.43E-07 -- 4.24E-07 -- 5.66E-07 N/A -- -- -- --
(Total) 2.16E-06 -- 1.02E-05 1.24E-05 4.65E-03 -- 1.06E-02 1.53E-02

Radionuclide Total
Exposure Point Total 1.24E-05 1.53E-02

Exposure Medium Total 1.24E-05 1.53E-02
Sediment Total 1.24E-05 1.53E-02
Receptor Total 1.24E-05 1.53E-02

Total Risk Across All Media 1.24E-05 Total Hazard Index Across All Media 1.53E-02

Total Bone HI = 8.96E-03
Total Fetotoxicity HI = 8.96E-03

Total GI Tract HI = 8.96E-03
Total Skin HI = 6.34E-03

Total Vascular HI = 6.34E-03



TABLE 9.42.RME
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 SEDIMENT

REASONABLE MAXIMUM EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Sediment Contact With Sediment From 
Site 3

Arsenic 1.94E-06 -- 6.25E-07 -- 2.56E-06 N/A N/A -- N/A --
Chromium 6.50E-06 -- 2.03E-05 -- 2.68E-05 N/A N/A -- N/A --
Benzo(a)pyrene 3.55E-06 -- 3.60E-06 -- 7.15E-06
Benzo(b)fluoranthene 1.12E-06 -- 1.13E-06 -- 2.25E-06 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.11E-06 -- 1.13E-06 -- 2.24E-06 N/A N/A -- N/A --
(Total) 1.42E-05 -- 2.68E-05 4.10E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 4.10E-05 --

Exposure Medium Total 4.10E-05 --
Sediment Total 4.10E-05 --
Receptor Total 4.10E-05 --

Total Risk Across All Media 4.10E-05 Total Hazard Index Across All Media --
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TABLE 9.01.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Tap Water Contact With Site 3 
Groundwater

Arsenic 9.16E-06 -- 2.70E-08 -- 9.19E-06 Arsenic Skin/Vascular 7.13E-01 -- 2.10E-03 7.15E-01
Cobalt -- -- -- -- -- Cobalt 3.78E-01 -- 4.46E-04 3.79E-01
Manganese -- -- -- -- -- Manganese CNS 8.53E-02 -- 6.28E-03 9.16E-02
Bis(2-ethylhexyl) Phthalate 2.08E-07 -- 2.40E-07 -- 4.49E-07 Bis(2-ethylhexyl) Phthalate Liver 2.60E-02 -- 3.01E-02 5.61E-02
1,1-Dichloroethane 6.32E-08 -- 3.69E-09 -- 6.69E-08 1,1-Dichloroethane NOEL 1.94E-03 -- 1.13E-04 2.05E-03
Bromodichloromethane 9.22E-08 -- 5.63E-09 -- 9.78E-08 Bromodichloromethane Kidney 2.60E-03 -- 1.59E-04 2.76E-03
Carbon Tetrachloride 3.60E-08 -- 7.19E-09 -- 4.31E-08 Carbon Tetrachloride Liver 4.49E-03 -- 8.99E-04 5.39E-03
Chloroform 2.19E-08 -- 1.49E-09 -- 2.34E-08 Chloroform Liver 2.47E-03 -- 1.68E-04 2.64E-03
Dibromochloromethane 1.70E-07 -- 9.67E-09 -- 1.80E-07 Dibromochloromethane Liver 3.55E-03 -- 2.01E-04 3.75E-03
Tetrachloroethene 3.70E-07 -- 1.65E-07 -- 5.34E-07 Tetrachloroethene Liver 2.49E-02 -- 1.11E-02 3.60E-02
Trichloroethene 4.61E-08 -- 5.96E-09 -- 5.21E-08 Trichloroethene N/A -- -- -- --
(Total) 1.02E-05 -- 4.66E-07 1.06E-05 (Total) 1.24E+00 -- 5.15E-02 1.29E+00

Radionuclide Total
Exposure Point Total 1.06E-05 1.29E+00

Exposure Medium Total 1.06E-05 1.29E+00
Groundwater Total 1.06E-05 1.29E+00
Receptor Total 1.06E-05 1.29E+00

Total Risk Across All Media 1.06E-05 Total Hazard Index Across All Media 1.29E+00

Total CNS HI = 9.16E-02
Total Kidney HI = 2.76E-03

Total Liver HI = 1.04E-01
Total Skin HI = 7.15E-01

Total Vascular HI = 7.15E-01



TABLE 9.02.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Tap Water Contact With Site 3 
Groundwater

Arsenic 1.30E-05 -- 2.79E-08 -- 1.30E-05 Skin/Vascular 2.89E-01 -- 6.20E-04 2.90E-01
Cobalt -- -- -- -- -- 1.53E-01 -- 1.32E-04 1.54E-01
Manganese -- -- -- -- -- CNS 3.46E-02 -- 1.86E-03 3.65E-02
Bis(2-ethylhexyl) Phthalate 2.95E-07 -- 3.50E-07 -- 6.45E-07 Liver 1.05E-02 -- 1.25E-02 2.30E-02
1,1-Dichloroethane 8.96E-08 -- 4.64E-09 -- 9.43E-08 NOEL 7.86E-04 -- 4.07E-05 8.27E-04
Bromodichloromethane 1.31E-07 -- 7.35E-09 -- 1.38E-07 Kidney 1.05E-03 -- 5.92E-05 1.11E-03
Carbon Tetrachloride 5.10E-08 -- 9.29E-09 -- 6.03E-08 Liver 1.82E-03 -- 3.32E-04 2.15E-03
Chloroform 3.11E-08 -- 1.90E-09 -- 3.30E-08 Liver 1.00E-03 -- 6.14E-05 1.06E-03
Dibromochloromethane 2.42E-07 -- 1.28E-08 -- 2.54E-07 Liver 1.44E-03 -- 7.64E-05 1.51E-03
Tetrachloroethene 5.25E-07 -- 2.14E-07 -- 7.38E-07 Liver 1.01E-02 -- 4.11E-03 1.42E-02
Trichloroethene 6.54E-08 -- 7.63E-09 -- 7.30E-08 N/A -- -- -- --
(Total) 1.44E-05 -- 6.35E-07 1.51E-05 5.04E-01 -- 1.98E-02 5.24E-01

Radionuclide Total
Exposure Point Total 1.51E-05 5.24E-01

Exposure Medium Total 1.51E-05 5.24E-01
Air Inhalation of Site 3 Groundwater 

Vapors During Showering
1,1-Dichloroethane -- 1.32E-08 -- -- 1.32E-08 N/A -- -- -- --
Bromodichloromethane -- 3.10E-08 -- -- 3.10E-08 N/A -- -- -- --
Carbon Tetrachloride -- 1.89E-09 -- -- 1.89E-09 Liver -- 3.15E-05 -- 3.15E-05
Chloroform -- 1.09E-08 -- -- 1.09E-08 Liver -- 4.86E-05 -- 4.86E-05
Dibromochloromethane -- 2.62E-08 -- -- 2.62E-08 N/A -- -- -- --
Tetrachloroethene -- 1.22E-08 -- -- 1.22E-08 CNS/Kidney -- 1.56E-04 -- 1.56E-04
Trichloroethene -- 4.68E-09 -- -- 4.68E-09 N/A -- -- -- --
(Total) -- 1.00E-07 -- 1.00E-07 -- 2.36E-04 -- 2.36E-04

Radionuclide Total
Exposure Point Total 1.00E-07 2.36E-04

Exposure Medium Total 1.00E-07 2.36E-04
Groundwater Total 1.52E-05 5.24E-01
Receptor Total 1.52E-05 5.24E-01

Total Risk Across All Media 1.52E-05 Total Hazard Index Across All Media 5.24E-01

Total CNS HI = 3.66E-02
Total Kidney HI = 1.27E-03

Total Liver HI = 4.21E-02
Total Skin HI = 2.90E-01

Total Vascular HI = 2.90E-01



TABLE 9.03.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 GROUNDWATER

CENTRAL TENDENCY EXPOSURE
NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point of Potential Concern

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Groundwater Groundwater Tap Water Contact With Site 3 
Groundwater

Arsenic 2.22E-05 -- 5.49E-08 -- 2.22E-05 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Bis(2-ethylhexyl) Phthalate 5.03E-07 -- 5.90E-07 -- 1.09E-06 N/A N/A -- N/A --
1,1-Dichloroethane 1.53E-07 -- 8.34E-09 -- 1.61E-07 N/A N/A -- N/A --
Bromodichloromethane 2.23E-07 -- 1.30E-08 -- 2.36E-07 N/A N/A -- N/A --
Carbon Tetrachloride 8.70E-08 -- 1.65E-08 -- 1.03E-07 N/A N/A -- N/A --
Chloroform 5.30E-08 -- 3.39E-09 -- 5.64E-08 N/A N/A -- N/A --
Dibromochloromethane 4.12E-07 -- 2.25E-08 -- 4.34E-07 N/A N/A -- N/A --
Tetrachloroethene 8.94E-07 -- 3.78E-07 -- 1.27E-06 N/A N/A -- N/A --
Trichloroethene 1.11E-07 -- 1.36E-08 -- 1.25E-07 N/A N/A -- N/A --
(Total) 2.46E-05 -- 1.10E-06 2.57E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 2.57E-05 --

Exposure Medium Total 2.57E-05 --
Air Inhalation of Site 3 Groundwater 

Vapors During Showering
1,1-Dichloroethane -- 1.32E-08 -- -- 1.32E-08 N/A -- N/A -- --
Bromodichloromethane -- 3.10E-08 -- -- 3.10E-08 N/A -- N/A -- --
Carbon Tetrachloride -- 1.89E-09 -- -- 1.89E-09 N/A -- N/A -- --
Chloroform -- 1.09E-08 -- -- 1.09E-08 N/A -- N/A -- --
Dibromochloromethane -- 2.62E-08 -- -- 2.62E-08 N/A -- N/A -- --
Tetrachloroethene -- 1.22E-08 -- -- 1.22E-08 N/A -- N/A -- --
Trichloroethene -- 4.68E-09 -- -- 4.68E-09 N/A -- N/A -- --
(Total) -- 1.00E-07 -- 1.00E-07 -- -- -- --

Radionuclide Total
Exposure Point Total 1.00E-07 --

Exposure Medium Total 1.00E-07 --
Groundwater Total 2.58E-05 --
Receptor Total 2.58E-05 --

Total Risk Across All Media 2.58E-05 Total Hazard Index Across All Media --



TABLE 9.04.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar Area 
Soil

Benz(a)anthracene 1.12E-06 -- 1.64E-07 -- 1.29E-06 N/A -- -- -- --
Benzo(a)pyrene 8.56E-06 -- 1.25E-06 -- 9.80E-06 N/A -- -- -- --
Benzo(b)fluoranthene 1.12E-06 -- 1.64E-07 -- 1.29E-06 N/A -- -- -- --
Dibenz(a,h)anthracene 1.55E-06 -- 2.26E-07 -- 1.78E-06 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 5.35E-07 -- 7.79E-08 -- 6.13E-07 N/A -- -- -- --
(Total) 1.29E-05 -- 1.88E-06 1.48E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 1.48E-05 --

Exposure Medium Total 1.48E-05 --
Soil Total 1.48E-05 --
Receptor Total 1.48E-05 --

Total Risk Across All Media 1.48E-05 Total Hazard Index Across All Media --



TABLE 9.05.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar Area 
Soil

Benz(a)anthracene 1.40E-07 -- 2.08E-08 -- 1.61E-07 N/A -- -- -- --
Benzo(a)pyrene 1.07E-06 -- 1.59E-07 -- 1.23E-06 N/A -- -- -- --
Benzo(b)fluoranthene 1.40E-07 -- 2.08E-08 -- 1.61E-07 N/A -- -- -- --
Dibenz(a,h)anthracene 1.94E-07 -- 2.87E-08 -- 2.23E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 6.69E-08 -- 9.91E-09 -- 7.68E-08 N/A -- -- -- --
(Total) 1.61E-06 -- 2.39E-07 1.85E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 1.85E-06 --

Exposure Medium Total 1.85E-06 --
Soil Total 1.85E-06 --
Receptor Total 1.85E-06 --

Total Risk Across All Media 1.85E-06 Total Hazard Index Across All Media --



TABLE 9.06.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 HANGAR AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Hangar Area 
Soil

Benz(a)anthracene 1.26E-06 -- 1.84E-07 -- 1.45E-06 N/A N/A -- N/A --
Benzo(a)pyrene 9.63E-06 -- 1.40E-06 -- 1.10E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 1.26E-06 -- 1.84E-07 -- 1.45E-06 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.74E-06 -- 2.55E-07 -- 2.00E-06 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 6.02E-07 -- 8.78E-08 -- 6.89E-07 N/A N/A -- N/A --
(Total) 1.45E-05 -- 2.12E-06 1.66E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 1.66E-05 --

Exposure Medium Total 1.66E-05 --
Soil Total 1.66E-05 --
Receptor Total 1.66E-05 --

Total Risk Across All Media 1.66E-05 Total Hazard Index Across All Media --



TABLE 9.07.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 2.00E-07 -- 6.72E-09 -- 2.07E-07 CNS (Behavioral) 5.39E-02 -- 1.81E-03 5.57E-02
Aluminum -- -- -- -- -- CNS (Developmental) 7.01E-02 -- 7.85E-04 7.09E-02
Antimony -- -- -- -- -- Blood/Liver 1.42E-02 -- 1.06E-03 1.53E-02
Arsenic 9.80E-07 -- 3.29E-08 -- 1.01E-06 Skin/Vascular 7.62E-02 -- 2.56E-03 7.88E-02
Cadmium -- -- -- -- -- Kidney 1.20E-02 -- 5.38E-04 1.25E-02
Chromium 3.92E-06 -- 1.76E-06 -- 5.68E-06 Fetotoxicity/GI Tract/Bone 3.05E-02 -- 1.37E-02 4.41E-02
Cobalt -- -- -- -- -- 1.25E-01 -- 1.40E-03 1.26E-01
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.32E-01 -- 1.48E-03 1.34E-01
Manganese -- -- -- -- -- CNS 1.21E-01 -- 3.38E-02 1.55E-01
Vanadium -- -- -- -- -- 2.70E-02 -- 1.16E-02 3.86E-02
Dieldrin 2.70E-07 -- 3.02E-08 -- 3.00E-07 Liver 1.18E-02 -- 1.32E-03 1.31E-02
Benz(a)anthracene 1.50E-06 -- 2.18E-07 -- 1.72E-06 N/A -- -- -- --
Benzo(a)pyrene 1.13E-05 -- 1.64E-06 -- 1.29E-05 N/A -- -- -- --
Benzo(b)fluoranthene 1.24E-06 -- 1.81E-07 -- 1.42E-06 N/A -- -- -- --
Benzo(k)fluoranthene 8.08E-08 -- 1.18E-08 -- 9.25E-08 N/A -- -- -- --
Chrysene 1.25E-08 -- 1.83E-09 -- 1.44E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 7.22E-07 -- 1.05E-07 -- 8.27E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 5.08E-07 -- 7.40E-08 -- 5.82E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.19E-04 -- 1.73E-05 1.36E-04
Phenanthrene -- -- -- -- -- Kidney 2.55E-03 -- 3.71E-04 2.92E-03
(Total) 2.07E-05 -- 4.06E-06 2.47E-05 6.76E-01 -- 7.04E-02 7.47E-01

Radionuclide Total
Exposure Point Total 2.47E-05 7.47E-01

Exposure Medium Total 2.47E-05 7.47E-01
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 1.83E-08 -- -- 1.83E-08 Respiratory -- 6.29E-03 -- 6.29E-03
(Total) -- 1.83E-08 -- 1.83E-08 -- 6.29E-03 -- 6.29E-03

Radionuclide Total
Exposure Point Total 1.83E-08 6.29E-03

Exposure Medium Total 1.83E-08 6.29E-03
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TABLE 9.07.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.09E-09 -- -- 1.09E-09 Lung/Nasal -- 1.06E-05 -- 1.06E-05
(Total) -- 1.09E-09 -- 1.09E-09 -- 1.06E-05 -- 1.06E-05

Radionuclide Total
Exposure Point Total 1.09E-09 1.06E-05

Exposure Medium Total 1.09E-09 1.06E-05
Surface Soil Total 2.47E-05 7.53E-01
Receptor Total 2.47E-05 7.53E-01

Total Risk Across All Media 2.47E-05 Total Hazard Index Across All Media 7.53E-01

Total Blood HI = 1.49E-01
Total Bone HI = 4.41E-02
Total CNS HI = 2.81E-01

Total CNS (Behavioral) HI = 5.57E-02
Total CNS (Developmental) HI = 7.09E-02

Total Decr. Wt. Gain HI = 1.36E-04
Total Fetotoxicity HI = 4.41E-02

Total GI Tract HI = 1.78E-01
Total Kidney HI = 1.55E-02

Total Liver HI = 1.62E-01
Total Lung HI = 1.06E-05

Total Nasal HI = 1.06E-05
Total Respiratory HI = 6.29E-03

Total Skin HI = 7.88E-02
Total Vascular HI = 7.88E-02
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TABLE 9.07a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 2.00E-07 -- 6.72E-09 -- 2.07E-07 CNS (Behavioral) 5.39E-02 -- 1.81E-03 5.57E-02
Aluminum -- -- -- -- -- CNS (Developmental) 7.01E-02 -- 7.85E-04 7.09E-02
Antimony -- -- -- -- -- Blood/Liver 1.42E-02 -- 1.06E-03 1.53E-02
Cadmium -- -- -- -- -- Kidney 1.20E-02 -- 5.38E-04 1.25E-02
Chromium 3.92E-06 -- 1.76E-06 -- 5.68E-06 Fetotoxicity/GI Tract/Bone 3.05E-02 -- 1.37E-02 4.41E-02
Cobalt -- -- -- -- -- 1.25E-01 -- 1.40E-03 1.26E-01
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.32E-01 -- 1.48E-03 1.34E-01
Vanadium -- -- -- -- -- 2.70E-02 -- 1.16E-02 3.86E-02
Dieldrin 2.70E-07 -- 3.02E-08 -- 3.00E-07 Liver 1.18E-02 -- 1.32E-03 1.31E-02
Benz(a)anthracene 1.50E-06 -- 2.18E-07 -- 1.72E-06 N/A -- -- -- --
Benzo(a)pyrene 1.13E-05 -- 1.64E-06 -- 1.29E-05 N/A -- -- -- --
Benzo(b)fluoranthene 1.24E-06 -- 1.81E-07 -- 1.42E-06 N/A -- -- -- --
Benzo(k)fluoranthene 8.08E-08 -- 1.18E-08 -- 9.25E-08 N/A -- -- -- --
Chrysene 1.25E-08 -- 1.83E-09 -- 1.44E-08 N/A -- -- -- --
Dibenz(a,h)anthracene 7.22E-07 -- 1.05E-07 -- 8.27E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 5.08E-07 -- 7.40E-08 -- 5.82E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.19E-04 -- 1.73E-05 1.36E-04
Phenanthrene -- -- -- -- -- Kidney 2.55E-03 -- 3.71E-04 2.92E-03
(Total) 1.97E-05 -- 4.02E-06 2.37E-05 4.79E-01 -- 3.41E-02 5.14E-01

Radionuclide Total
Exposure Point Total 2.37E-05 5.14E-01

Exposure Medium Total 2.37E-05 5.14E-01
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 1.83E-08 -- -- 1.83E-08 Respiratory -- 6.29E-03 -- 6.29E-03
(Total) -- 1.83E-08 -- 1.83E-08 -- 6.29E-03 -- 6.29E-03

Radionuclide Total
Exposure Point Total 1.83E-08 6.29E-03

Exposure Medium Total 1.83E-08 6.29E-03
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TABLE 9.07a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.09E-09 -- -- 1.09E-09 Lung/Nasal -- 1.06E-05 -- 1.06E-05
(Total) -- 1.09E-09 -- 1.09E-09 -- 1.06E-05 -- 1.06E-05

Radionuclide Total
Exposure Point Total 1.09E-09 1.06E-05

Exposure Medium Total 1.09E-09 1.06E-05
Surface Soil Total 2.37E-05 5.20E-01
Receptor Total 2.37E-05 5.20E-01

Total Risk Across All Media 2.37E-05 Total Hazard Index Across All Media 5.20E-01

Total Blood HI = 1.49E-01
Total Bone HI = 4.41E-02

Total CNS (Behavioral) HI = 5.57E-02
Total CNS (Developmental) HI = 7.09E-02

Total Decr. Wt. Gain HI = 1.36E-04
Total Fetotoxicity HI = 4.41E-02

Total GI Tract HI = 1.78E-01
Total Kidney HI = 1.55E-02

Total Liver HI = 1.62E-01
Total Lung HI = 1.06E-05

Total Nasal HI = 1.06E-05
Total Respiratory HI = 6.29E-03
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TABLE 9.08.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 7.50E-08 -- 2.57E-09 -- 7.76E-08 CNS (Behavioral) 5.77E-03 -- 1.97E-04 5.97E-03
Aluminum -- -- -- -- -- CNS (Developmental) 7.51E-03 -- 8.56E-05 7.60E-03
Antimony -- -- -- -- -- Blood/Liver 1.52E-03 -- 1.16E-04 1.64E-03
Arsenic 3.67E-07 -- 1.26E-08 -- 3.80E-07 Skin/Vascular 8.17E-03 -- 2.79E-04 8.45E-03
Cadmium -- -- -- -- -- Kidney 1.29E-03 -- 5.87E-05 1.35E-03
Chromium 4.90E-07 -- 2.23E-07 -- 7.13E-07 Fetotoxicity/GI Tract/Bone 3.27E-03 -- 1.49E-03 4.76E-03
Cobalt -- -- -- -- -- 1.34E-02 -- 1.52E-04 1.35E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.42E-02 -- 1.62E-04 1.44E-02
Manganese -- -- -- -- -- CNS 1.29E-02 -- 3.69E-03 1.66E-02
Vanadium -- -- -- -- -- 2.89E-03 -- 1.27E-03 4.16E-03
Dieldrin 1.01E-07 -- 1.15E-08 -- 1.13E-07 Liver 1.26E-03 -- 1.44E-04 1.41E-03
Benz(a)anthracene 1.87E-07 -- 2.77E-08 -- 2.15E-07 N/A -- -- -- --
Benzo(a)pyrene 1.41E-06 -- 2.09E-07 -- 1.62E-06 N/A -- -- -- --
Benzo(b)fluoranthene 1.55E-07 -- 2.30E-08 -- 1.78E-07 N/A -- -- -- --
Benzo(k)fluoranthene 1.01E-08 -- 1.50E-09 -- 1.16E-08 N/A -- -- -- --
Chrysene 1.57E-09 -- 2.32E-10 -- 1.80E-09 N/A -- -- -- --
Dibenz(a,h)anthracene 9.03E-08 -- 1.34E-08 -- 1.04E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 6.35E-08 -- 9.41E-09 -- 7.29E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.28E-05 -- 1.89E-06 1.46E-05
Phenanthrene -- -- -- -- -- Kidney 2.73E-04 -- 4.05E-05 3.14E-04
(Total) 2.95E-06 -- 5.34E-07 3.48E-06 7.25E-02 -- 7.68E-03 8.02E-02

Radionuclide Total
Exposure Point Total 3.48E-06 8.02E-02

Exposure Medium Total 3.48E-06 8.02E-02
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 6.42E-08 -- -- 6.42E-08 Respiratory -- 6.29E-03 -- 6.29E-03
(Total) -- 6.42E-08 -- 6.42E-08 -- 6.29E-03 -- 6.29E-03

Radionuclide Total
Exposure Point Total 6.42E-08 6.29E-03

Exposure Medium Total 6.42E-08 6.29E-03
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TABLE 9.08.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.27E-09 -- -- 1.27E-09 Lung/Nasal -- 1.06E-05 -- 1.06E-05
(Total) -- 1.27E-09 -- 1.27E-09 -- 1.06E-05 -- 1.06E-05

Radionuclide Total
Exposure Point Total 1.27E-09 1.06E-05

Exposure Medium Total 1.27E-09 1.06E-05
Surface Soil Total 3.55E-06 8.65E-02
Receptor Total 3.55E-06 8.65E-02

Total Risk Across All Media 3.55E-06 Total Hazard Index Across All Media 8.65E-02

Total Blood HI = 1.60E-02
Total Bone HI = 4.76E-03
Total CNS HI = 3.02E-02

Total CNS (Behavioral) HI = 5.97E-03
Total CNS (Developmental) HI = 7.60E-03

Total Decr. Wt. Gain HI = 1.46E-05
Total Fetotoxicity HI = 4.76E-03

Total GI Tract HI = 1.91E-02
Total Kidney HI = 1.66E-03

Total Liver HI = 1.74E-02
Total Lung HI = 1.06E-05

Total Nasal HI = 1.06E-05
Total Respiratory HI = 6.29E-03

Total Skin HI = 8.45E-03
Total Vascular HI = 8.45E-03
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TABLE 9.08a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 7.50E-08 -- 2.57E-09 -- 7.76E-08 CNS (Behavioral) 5.77E-03 -- 1.97E-04 5.97E-03
Aluminum -- -- -- -- -- CNS (Developmental) 7.51E-03 -- 8.56E-05 7.60E-03
Antimony -- -- -- -- -- Blood/Liver 1.52E-03 -- 1.16E-04 1.64E-03
Cadmium -- -- -- -- -- Kidney 1.29E-03 -- 5.87E-05 1.35E-03
Chromium 4.90E-07 -- 2.23E-07 -- 7.13E-07 Fetotoxicity/GI Tract/Bone 3.27E-03 -- 1.49E-03 4.76E-03
Cobalt -- -- -- -- -- 1.34E-02 -- 1.52E-04 1.35E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 1.42E-02 -- 1.62E-04 1.44E-02
Vanadium -- -- -- -- -- 2.89E-03 -- 1.27E-03 4.16E-03
Dieldrin 1.01E-07 -- 1.15E-08 -- 1.13E-07 Liver 1.26E-03 -- 1.44E-04 1.41E-03
Benz(a)anthracene 1.87E-07 -- 2.77E-08 -- 2.15E-07 N/A -- -- -- --
Benzo(a)pyrene 1.41E-06 -- 2.09E-07 -- 1.62E-06 N/A -- -- -- --
Benzo(b)fluoranthene 1.55E-07 -- 2.30E-08 -- 1.78E-07 N/A -- -- -- --
Benzo(k)fluoranthene 1.01E-08 -- 1.50E-09 -- 1.16E-08 N/A -- -- -- --
Chrysene 1.57E-09 -- 2.32E-10 -- 1.80E-09 N/A -- -- -- --
Dibenz(a,h)anthracene 9.03E-08 -- 1.34E-08 -- 1.04E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 6.35E-08 -- 9.41E-09 -- 7.29E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.28E-05 -- 1.89E-06 1.46E-05
Phenanthrene -- -- -- -- -- Kidney 2.73E-04 -- 4.05E-05 3.14E-04
(Total) 2.58E-06 -- 5.21E-07 3.10E-06 5.14E-02 -- 3.72E-03 5.51E-02

Radionuclide Total
Exposure Point Total 3.10E-06 5.51E-02

Exposure Medium Total 3.10E-06 5.51E-02
Air Ambient VOC Inhalation from 

Site 3 Landfill Area Surface Soil
Naphthalene -- 6.42E-08 -- -- 6.42E-08 Respiratory -- 6.29E-03 -- 6.29E-03
(Total) -- 6.42E-08 -- 6.42E-08 -- 6.29E-03 -- 6.29E-03

Radionuclide Total
Exposure Point Total 6.42E-08 6.29E-03

Exposure Medium Total 6.42E-08 6.29E-03
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TABLE 9.08a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Particulates Particulate Dust Inhalation from 
Site 3 Landfill Area Surface Soil

Chromium -- 1.27E-09 -- -- 1.27E-09 Lung/Nasal -- 1.06E-05 -- 1.06E-05
(Total) -- 1.27E-09 -- 1.27E-09 -- 1.06E-05 -- 1.06E-05

Radionuclide Total
Exposure Point Total 1.27E-09 1.06E-05

Exposure Medium Total 1.27E-09 1.06E-05
Surface Soil Total 3.17E-06 6.14E-02
Receptor Total 3.17E-06 6.14E-02

Total Risk Across All Media 3.17E-06 Total Hazard Index Across All Media 6.14E-02

Total Blood HI = 1.60E-02
Total Bone HI = 4.76E-03

Total CNS (Behavioral) HI = 5.97E-03
Total CNS (Developmental) HI = 7.60E-03

Total Decr. Wt. Gain HI = 1.46E-05
Total Fetotoxicity HI = 4.76E-03

Total GI Tract HI = 1.91E-02
Total Kidney HI = 1.66E-03

Total Liver HI = 1.74E-02
Total Lung HI = 1.06E-05

Total Nasal HI = 1.06E-05
Total Respiratory HI = 6.29E-03
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TABLE 9.09.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 2.75E-07 -- 9.29E-09 -- 2.84E-07 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Arsenic 1.35E-06 -- 4.55E-08 -- 1.39E-06 N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 4.41E-06 -- 1.98E-06 -- 6.39E-06 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Dieldrin 3.71E-07 -- 4.17E-08 -- 4.12E-07 N/A N/A -- N/A --
Benz(a)anthracene 1.68E-06 -- 2.46E-07 -- 1.93E-06 N/A N/A -- N/A --
Benzo(a)pyrene 1.27E-05 -- 1.85E-06 -- 1.45E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 1.40E-06 -- 2.04E-07 -- 1.60E-06 N/A N/A -- N/A --
Benzo(k)fluoranthene 9.09E-08 -- 1.33E-08 -- 1.04E-07 N/A N/A -- N/A --
Chrysene 1.41E-08 -- 2.06E-09 -- 1.62E-08 N/A N/A -- N/A --
Dibenz(a,h)anthracene 8.12E-07 -- 1.19E-07 -- 9.31E-07 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 5.72E-07 -- 8.34E-08 -- 6.55E-07 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
(Total) 2.36E-05 -- 4.59E-06 2.82E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 2.82E-05 --

Exposure Medium Total 2.82E-05 --
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TABLE 9.09.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Surface Soil N/A N/A -- N/A --

Naphthalene -- 8.25E-08 -- -- 8.25E-08 N/A N/A -- N/A --
(Total) -- 8.25E-08 -- 8.25E-08 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 8.25E-08 --

Exposure Medium Total 8.25E-08 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Surface Soil
Chromium -- 2.36E-09 -- -- 2.36E-09 N/A N/A -- N/A --
(Total) -- 2.36E-09 -- 2.36E-09 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 2.36E-09 --

Exposure Medium Total 2.36E-09 --
Surface Soil Total 2.83E-05 --
Receptor Total 2.83E-05 --

Total Risk Across All Media 2.83E-05 Total Hazard Index Across All Media --
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TABLE 9.09a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 2.75E-07 -- 9.29E-09 -- 2.84E-07 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 4.41E-06 -- 1.98E-06 -- 6.39E-06 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Dieldrin 3.71E-07 -- 4.17E-08 -- 4.12E-07 N/A N/A -- N/A --
Benz(a)anthracene 1.68E-06 -- 2.46E-07 -- 1.93E-06 N/A N/A -- N/A --
Benzo(a)pyrene 1.27E-05 -- 1.85E-06 -- 1.45E-05 N/A N/A -- N/A --
Benzo(b)fluoranthene 1.40E-06 -- 2.04E-07 -- 1.60E-06 N/A N/A -- N/A --
Benzo(k)fluoranthene 9.09E-08 -- 1.33E-08 -- 1.04E-07 N/A N/A -- N/A --
Chrysene 1.41E-08 -- 2.06E-09 -- 1.62E-08 N/A N/A -- N/A --
Dibenz(a,h)anthracene 8.12E-07 -- 1.19E-07 -- 9.31E-07 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 5.72E-07 -- 8.34E-08 -- 6.55E-07 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
(Total) 2.23E-05 -- 4.55E-06 2.68E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 2.68E-05 --

Exposure Medium Total 2.68E-05 --
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TABLE 9.09a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Surface Soil N/A N/A -- N/A --

Naphthalene -- 8.25E-08 -- -- 8.25E-08 N/A N/A -- N/A --
(Total) -- 8.25E-08 -- 8.25E-08 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 8.25E-08 --

Exposure Medium Total 8.25E-08 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Surface Soil
Chromium -- 2.36E-09 -- -- 2.36E-09 N/A N/A -- N/A --
(Total) -- 2.36E-09 -- 2.36E-09 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 2.36E-09 --

Exposure Medium Total 2.36E-09 --
Surface Soil Total 2.69E-05 --
Receptor Total 2.69E-05 --

Total Risk Across All Media 2.69E-05 Total Hazard Index Across All Media --
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TABLE 9.10.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 4.44E-08 -- 1.49E-09 -- 4.59E-08 CNS (Behavioral) 1.20E-02 -- 4.02E-04 1.24E-02
Aluminum -- -- -- -- -- CNS (Developmental) 1.56E-02 -- 1.74E-04 1.58E-02
Antimony -- -- -- -- -- Blood/Liver 3.16E-03 -- 2.36E-04 3.39E-03
Arsenic 2.18E-07 -- 7.32E-09 -- 2.25E-07 Skin/Vascular 1.69E-02 -- 5.69E-04 1.75E-02
Cadmium -- -- -- -- -- Kidney 2.67E-03 -- 1.20E-04 2.79E-03
Chromium 8.71E-07 -- 3.90E-07 -- 1.26E-06 Fetotoxicity/GI Tract/Bone 6.78E-03 -- 3.04E-03 9.81E-03
Cobalt -- -- -- -- -- 2.77E-02 -- 3.11E-04 2.80E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 2.94E-02 -- 3.30E-04 2.98E-02
Manganese -- -- -- -- -- CNS 2.68E-02 -- 7.51E-03 3.43E-02
Vanadium -- -- -- -- -- 6.00E-03 -- 2.59E-03 8.59E-03
Dieldrin 5.99E-08 -- 6.71E-09 -- 6.66E-08 Liver 2.62E-03 -- 2.94E-04 2.91E-03
Benz(a)anthracene 3.33E-07 -- 4.85E-08 -- 3.81E-07 N/A -- -- -- --
Benzo(a)pyrene 2.50E-06 -- 3.64E-07 -- 2.87E-06 N/A -- -- -- --
Benzo(b)fluoranthene 2.76E-07 -- 4.01E-08 -- 3.16E-07 N/A -- -- -- --
Benzo(k)fluoranthene 1.79E-08 -- 2.61E-09 -- 2.06E-08 N/A -- -- -- --
Chrysene 2.79E-09 -- 4.06E-10 -- 3.19E-09 N/A -- -- -- --
Dibenz(a,h)anthracene 1.60E-07 -- 2.34E-08 -- 1.84E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.13E-07 -- 1.64E-08 -- 1.29E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 2.65E-05 -- 3.85E-06 3.03E-05
Phenanthrene -- -- -- -- -- Kidney 5.67E-04 -- 8.25E-05 6.49E-04
(Total) 4.60E-06 -- 9.01E-07 5.50E-06 1.50E-01 -- 1.57E-02 1.66E-01

Radionuclide Total
Exposure Point Total 5.50E-06 1.66E-01

Exposure Medium Total 5.50E-06 1.66E-01
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TABLE 9.10.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Surface Soil

Naphthalene -- 1.36E-09 -- -- 1.36E-09 Respiratory -- 4.66E-04 -- 4.66E-04
(Total) -- 1.36E-09 -- 1.36E-09 -- 4.66E-04 -- 4.66E-04

Radionuclide Total
Exposure Point Total 1.36E-09 4.66E-04

Exposure Medium Total 1.36E-09 4.66E-04
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Surface Soil
Chromium -- 8.08E-11 -- -- 8.08E-11 Lung/Nasal -- 7.85E-07 -- 7.85E-07
(Total) -- 8.08E-11 -- 8.08E-11 -- 7.85E-07 -- 7.85E-07

Radionuclide Total
Exposure Point Total 8.08E-11 7.85E-07

Exposure Medium Total 8.08E-11 7.85E-07
Surface Soil Total 5.50E-06 1.66E-01
Receptor Total 5.50E-06 1.66E-01

Total Risk Across All Media 5.50E-06 Total Hazard Index Across All Media 1.66E-01

Total Blood HI = 3.32E-02
Total Bone HI = 9.81E-03
Total CNS HI = 6.25E-02

Total CNS (Behavioral) HI = 1.24E-02
Total CNS (Developmental) HI = 1.58E-02

Total Decr. Wt. Gain HI = 3.03E-05
Total Fetotoxicity HI = 9.81E-03

Total GI Tract HI = 3.96E-02
Total Kidney HI = 3.44E-03

Total Liver HI = 3.61E-02
Total Lung HI = 7.85E-07

Total Nasal HI = 7.85E-07
Total Respiratory HI = 4.66E-04

Total Skin HI = 1.75E-02
Total Vascular HI = 1.75E-02
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TABLE 9.10a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 4.44E-08 -- 1.49E-09 -- 4.59E-08 CNS (Behavioral) 1.20E-02 -- 4.02E-04 1.24E-02
Aluminum -- -- -- -- -- CNS (Developmental) 1.56E-02 -- 1.74E-04 1.58E-02
Antimony -- -- -- -- -- Blood/Liver 3.16E-03 -- 2.36E-04 3.39E-03
Cadmium -- -- -- -- -- Kidney 2.67E-03 -- 1.20E-04 2.79E-03
Chromium 8.71E-07 -- 3.90E-07 -- 1.26E-06 Fetotoxicity/GI Tract/Bone 6.78E-03 -- 3.04E-03 9.81E-03
Cobalt -- -- -- -- -- 2.77E-02 -- 3.11E-04 2.80E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 2.94E-02 -- 3.30E-04 2.98E-02
Vanadium -- -- -- -- -- 6.00E-03 -- 2.59E-03 8.59E-03
Dieldrin 5.99E-08 -- 6.71E-09 -- 6.66E-08 Liver 2.62E-03 -- 2.94E-04 2.91E-03
Benz(a)anthracene 3.33E-07 -- 4.85E-08 -- 3.81E-07 N/A -- -- -- --
Benzo(a)pyrene 2.50E-06 -- 3.64E-07 -- 2.87E-06 N/A -- -- -- --
Benzo(b)fluoranthene 2.76E-07 -- 4.01E-08 -- 3.16E-07 N/A -- -- -- --
Benzo(k)fluoranthene 1.79E-08 -- 2.61E-09 -- 2.06E-08 N/A -- -- -- --
Chrysene 2.79E-09 -- 4.06E-10 -- 3.19E-09 N/A -- -- -- --
Dibenz(a,h)anthracene 1.60E-07 -- 2.34E-08 -- 1.84E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.13E-07 -- 1.64E-08 -- 1.29E-07 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 2.65E-05 -- 3.85E-06 3.03E-05
Phenanthrene -- -- -- -- -- Kidney 5.67E-04 -- 8.25E-05 6.49E-04
(Total) 4.38E-06 -- 8.94E-07 5.27E-06 1.07E-01 -- 7.57E-03 1.14E-01

Radionuclide Total
Exposure Point Total 5.27E-06 1.14E-01

Exposure Medium Total 5.27E-06 1.14E-01
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TABLE 9.10a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Surface Soil

Naphthalene -- 1.36E-09 -- -- 1.36E-09 Respiratory -- 4.66E-04 -- 4.66E-04
(Total) -- 1.36E-09 -- 1.36E-09 -- 4.66E-04 -- 4.66E-04

Radionuclide Total
Exposure Point Total 1.36E-09 4.66E-04

Exposure Medium Total 1.36E-09 4.66E-04
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Surface Soil
Chromium -- 8.08E-11 -- -- 8.08E-11 Lung/Nasal -- 7.85E-07 -- 7.85E-07
(Total) -- 8.08E-11 -- 8.08E-11 -- 7.85E-07 -- 7.85E-07

Radionuclide Total
Exposure Point Total 8.08E-11 7.85E-07

Exposure Medium Total 8.08E-11 7.85E-07
Surface Soil Total 5.27E-06 1.14E-01
Receptor Total 5.27E-06 1.14E-01

Total Risk Across All Media 5.27E-06 Total Hazard Index Across All Media 1.14E-01

Total Blood HI = 3.32E-02
Total Bone HI = 9.81E-03

Total CNS (Behavioral) HI = 1.24E-02
Total CNS (Developmental) HI = 1.58E-02

Total Decr. Wt. Gain HI = 3.03E-05
Total Fetotoxicity HI = 9.81E-03

Total GI Tract HI = 3.96E-02
Total Kidney HI = 3.44E-03

Total Liver HI = 3.61E-02
Total Lung HI = 7.85E-07

Total Nasal HI = 7.85E-07
Total Respiratory HI = 4.66E-04
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TABLE 9.11.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill 
Area Surface Soil

Total 2,3,7,8-TCDD Equiv. 1.67E-08 -- 5.70E-10 -- 1.72E-08 CNS (Behavioral) 1.28E-03 -- 4.39E-05 1.33E-03
Aluminum -- -- -- -- -- CNS (Developmental) 1.67E-03 -- 1.90E-05 1.69E-03
Antimony -- -- -- -- -- Blood/Liver 3.38E-04 -- 2.57E-05 3.64E-04
Arsenic 8.17E-08 -- 2.79E-09 -- 8.45E-08 Skin/Vascular 1.81E-03 -- 6.21E-05 1.88E-03
Cadmium -- -- -- -- -- Kidney 2.86E-04 -- 1.30E-05 2.99E-04
Chromium 1.09E-07 -- 4.97E-08 -- 1.59E-07 Fetotoxicity/GI Tract/Bone 7.26E-04 -- 3.31E-04 1.06E-03
Cobalt -- -- -- -- -- 2.97E-03 -- 3.39E-05 3.01E-03
Iron -- -- -- -- -- Liver/Blood/GI Tract 3.15E-03 -- 3.60E-05 3.19E-03
Manganese -- -- -- -- -- CNS 2.87E-03 -- 8.19E-04 3.69E-03
Vanadium -- -- -- -- -- 6.43E-04 -- 2.82E-04 9.25E-04
Dieldrin 2.25E-08 -- 2.56E-09 -- 2.50E-08 Liver 2.81E-04 -- 3.20E-05 3.13E-04
Benz(a)anthracene 4.16E-08 -- 6.17E-09 -- 4.78E-08 N/A -- -- -- --
Benzo(a)pyrene 3.13E-07 -- 4.63E-08 -- 3.59E-07 N/A -- -- -- --
Benzo(b)fluoranthene 3.45E-08 -- 5.11E-09 -- 3.96E-08 N/A -- -- -- --
Benzo(k)fluoranthene 2.24E-09 -- 3.32E-10 -- 2.58E-09 N/A -- -- -- --
Chrysene 3.48E-10 -- 5.16E-11 -- 4.00E-10 N/A -- -- -- --
Dibenz(a,h)anthracene 2.01E-08 -- 2.97E-09 -- 2.30E-08 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.41E-08 -- 2.09E-09 -- 1.62E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 2.83E-06 -- 4.20E-07 3.25E-06
Phenanthrene -- -- -- -- -- Kidney 6.07E-05 -- 9.00E-06 6.97E-05
(Total) 6.55E-07 -- 1.19E-07 7.74E-07 1.61E-02 -- 1.71E-03 1.78E-02

Radionuclide Total
Exposure Point Total 7.74E-07 1.78E-02

Exposure Medium Total 7.74E-07 1.78E-02
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TABLE 9.11.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Surface Soil

Naphthalene -- 4.75E-09 -- -- 4.75E-09 Respiratory -- 4.66E-04 -- 4.66E-04
(Total) -- 4.75E-09 -- 4.75E-09 -- 4.66E-04 -- 4.66E-04

Radionuclide Total
Exposure Point Total 4.75E-09 4.66E-04

Exposure Medium Total 4.75E-09 4.66E-04
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Surface Soil
Chromium -- 9.42E-11 -- -- 9.42E-11 Lung/Nasal -- 7.85E-07 -- 7.85E-07
(Total) -- 9.42E-11 -- 9.42E-11 -- 7.85E-07 -- 7.85E-07

Radionuclide Total
Exposure Point Total 9.42E-11 7.85E-07

Exposure Medium Total 9.42E-11 7.85E-07
Surface Soil Total 7.79E-07 1.83E-02
Receptor Total 7.79E-07 1.83E-02

Total Risk Across All Media 7.79E-07 Total Hazard Index Across All Media 1.83E-02

Total Blood HI = 3.55E-03
Total Bone HI = 1.06E-03
Total CNS HI = 6.71E-03

Total CNS (Behavioral) HI = 1.33E-03
Total CNS (Developmental) HI = 1.69E-03

Total Decr. Wt. Gain HI = 3.25E-06
Total Fetotoxicity HI = 1.06E-03

Total GI Tract HI = 4.25E-03
Total Kidney HI = 3.69E-04

Total Liver HI = 3.87E-03
Total Lung HI = 7.85E-07

Total Nasal HI = 7.85E-07
Total Respiratory HI = 4.66E-04

Total Skin HI = 1.88E-03
Total Vascular HI = 1.88E-03
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TABLE 9.11a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 1.67E-08 -- 5.70E-10 -- 1.72E-08 CNS (Behavioral) 1.28E-03 -- 4.39E-05 1.33E-03
Aluminum -- -- -- -- -- CNS (Developmental) 1.67E-03 -- 1.90E-05 1.69E-03
Antimony -- -- -- -- -- Blood/Liver 3.38E-04 -- 2.57E-05 3.64E-04
Cadmium -- -- -- -- -- Kidney 2.86E-04 -- 1.30E-05 2.99E-04
Chromium 1.09E-07 -- 4.97E-08 -- 1.59E-07 Fetotoxicity/GI Tract/Bone 7.26E-04 -- 3.31E-04 1.06E-03
Cobalt -- -- -- -- -- 2.97E-03 -- 3.39E-05 3.01E-03
Iron -- -- -- -- -- Liver/Blood/GI Tract 3.15E-03 -- 3.60E-05 3.19E-03
Vanadium -- -- -- -- -- 6.43E-04 -- 2.82E-04 9.25E-04
Dieldrin 2.25E-08 -- 2.56E-09 -- 2.50E-08 Liver 2.81E-04 -- 3.20E-05 3.13E-04
Benz(a)anthracene 4.16E-08 -- 6.17E-09 -- 4.78E-08 N/A -- -- -- --
Benzo(a)pyrene 3.13E-07 -- 4.63E-08 -- 3.59E-07 N/A -- -- -- --
Benzo(b)fluoranthene 3.45E-08 -- 5.11E-09 -- 3.96E-08 N/A -- -- -- --
Benzo(k)fluoranthene 2.24E-09 -- 3.32E-10 -- 2.58E-09 N/A -- -- -- --
Chrysene 3.48E-10 -- 5.16E-11 -- 4.00E-10 N/A -- -- -- --
Dibenz(a,h)anthracene 2.01E-08 -- 2.97E-09 -- 2.30E-08 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 1.41E-08 -- 2.09E-09 -- 1.62E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 2.83E-06 -- 4.20E-07 3.25E-06
Phenanthrene -- -- -- -- -- Kidney 6.07E-05 -- 9.00E-06 6.97E-05
(Total) 5.74E-07 -- 1.16E-07 6.89E-07 1.14E-02 -- 8.26E-04 1.22E-02

Radionuclide Total
Exposure Point Total 6.89E-07 1.22E-02

Exposure Medium Total 6.89E-07 1.22E-02
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TABLE 9.11a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Surface Soil

Naphthalene -- 4.75E-09 -- -- 4.75E-09 Respiratory -- 4.66E-04 -- 4.66E-04
(Total) -- 4.75E-09 -- 4.75E-09 -- 4.66E-04 -- 4.66E-04

Radionuclide Total
Exposure Point Total 4.75E-09 4.66E-04

Exposure Medium Total 4.75E-09 4.66E-04
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Surface Soil
Chromium -- 9.42E-11 -- -- 9.42E-11 Lung/Nasal -- 7.85E-07 -- 7.85E-07
(Total) -- 9.42E-11 -- 9.42E-11 -- 7.85E-07 -- 7.85E-07

Radionuclide Total
Exposure Point Total 9.42E-11 7.85E-07

Exposure Medium Total 9.42E-11 7.85E-07
Surface Soil Total 6.94E-07 1.27E-02
Receptor Total 6.94E-07 1.27E-02

Total Risk Across All Media 6.94E-07 Total Hazard Index Across All Media 1.27E-02

Total Blood HI = 3.55E-03
Total Bone HI = 1.06E-03

Total CNS (Behavioral) HI = 1.33E-03
Total CNS (Developmental) HI = 1.69E-03

Total Decr. Wt. Gain HI = 3.25E-06
Total Fetotoxicity HI = 1.06E-03

Total GI Tract HI = 4.25E-03
Total Kidney HI = 3.69E-04

Total Liver HI = 3.87E-03
Total Lung HI = 7.85E-07

Total Nasal HI = 7.85E-07
Total Respiratory HI = 4.66E-04
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TABLE 9.12.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 6.11E-08 -- 2.06E-09 -- 6.32E-08 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Arsenic 2.99E-07 -- 1.01E-08 -- 3.10E-07 N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 9.80E-07 -- 4.40E-07 -- 1.42E-06 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Dieldrin 8.24E-08 -- 9.27E-09 -- 9.17E-08 N/A N/A -- N/A --
Benz(a)anthracene 3.74E-07 -- 5.46E-08 -- 4.29E-07 N/A N/A -- N/A --
Benzo(a)pyrene 2.81E-06 -- 4.11E-07 -- 3.23E-06 N/A N/A -- N/A --
Benzo(b)fluoranthene 3.10E-07 -- 4.53E-08 -- 3.55E-07 N/A N/A -- N/A --
Benzo(k)fluoranthene 2.02E-08 -- 2.95E-09 -- 2.31E-08 N/A N/A -- N/A --
Chrysene 3.14E-09 -- 4.57E-10 -- 3.59E-09 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.81E-07 -- 2.63E-08 -- 2.07E-07 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 1.27E-07 -- 1.85E-08 -- 1.46E-07 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
(Total) 5.25E-06 -- 1.02E-06 6.27E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 6.27E-06 --

Exposure Medium Total 6.27E-06 --
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TABLE 9.12.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Surface Soil

Naphthalene -- 6.11E-09 -- -- 6.11E-09 N/A N/A -- N/A --
(Total) -- 6.11E-09 -- 6.11E-09 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 6.11E-09 --

Exposure Medium Total 6.11E-09 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Surface Soil N/A N/A -- N/A --
Chromium -- 1.75E-10 -- -- 1.75E-10 N/A N/A -- N/A --
(Total) -- 1.75E-10 -- 1.75E-10 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 1.75E-10 --

Exposure Medium Total 1.75E-10 --
Surface Soil Total 6.28E-06 --
Receptor Total 6.28E-06 --

Total Risk Across All Media 6.28E-06 Total Hazard Index Across All Media --
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TABLE 9.12a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Surface Soil Surface Soil Contact With Site 3 Landfill Area 
Surface Soil

Total 2,3,7,8-TCDD Equiv. 6.11E-08 -- 2.06E-09 -- 6.32E-08 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 3.99E-07 -- 1.80E-07 -- 5.79E-07 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Dieldrin 8.24E-08 -- 9.27E-09 -- 9.17E-08 N/A N/A -- N/A --
Benz(a)anthracene 3.74E-07 -- 5.46E-08 -- 4.29E-07 N/A N/A -- N/A --
Benzo(a)pyrene 2.81E-06 -- 4.11E-07 -- 3.23E-06 N/A N/A -- N/A --
Benzo(b)fluoranthene 3.10E-07 -- 4.53E-08 -- 3.55E-07 N/A N/A -- N/A --
Benzo(k)fluoranthene 2.02E-08 -- 2.95E-09 -- 2.31E-08 N/A N/A -- N/A --
Chrysene 3.14E-09 -- 4.57E-10 -- 3.59E-09 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.81E-07 -- 2.63E-08 -- 2.07E-07 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 1.27E-07 -- 1.85E-08 -- 1.46E-07 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
(Total) 4.37E-06 -- 7.50E-07 5.12E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 5.12E-06 --

Exposure Medium Total 5.12E-06 --
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TABLE 9.12a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SURFACE SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Current/Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Surface Soil N/A N/A -- N/A --

Naphthalene -- 6.11E-09 -- -- 6.11E-09 N/A N/A -- N/A --
(Total) -- 6.11E-09 -- 6.11E-09 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 6.11E-09 --

Exposure Medium Total 6.11E-09 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Surface Soil
Chromium -- 1.21E-10 -- -- 1.21E-10 N/A N/A -- N/A --
(Total) -- 1.21E-10 -- 1.21E-10 N/A N/A -- N/A --

Radionuclide Total
Exposure Point Total 1.21E-10 --

Exposure Medium Total 1.21E-10 --
Surface Soil Total 5.13E-06 --
Receptor Total 5.13E-06 --

Total Risk Across All Media 5.13E-06 Total Hazard Index Across All Media --
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TABLE 9.13.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill 
Area Soil

Total 2,3,7,8-TCDD Equiv. 3.86E-06 -- 1.30E-07 -- 3.99E-06 Total 2,3,7,8-TCDD Equiv. CNS (Behavioral) 1.04E+00 -- 3.49E-02 1.07E+00
Aluminum -- -- -- -- -- Aluminum CNS (Developmental) 8.46E-02 -- 9.48E-04 8.56E-02
Antimony -- -- -- -- -- Antimony Blood/Liver 2.67E-01 -- 1.99E-02 2.87E-01
Arsenic 1.14E-06 -- 3.82E-08 -- 1.18E-06 Arsenic Skin/Vascular 8.85E-02 -- 2.97E-03 9.14E-02
Cadmium -- -- -- -- -- Cadmium Kidney 2.01E-01 -- 9.02E-03 2.10E-01
Chromium 7.22E-06 -- 3.23E-06 -- 1.05E-05 Chromium Fetotoxicity/GI Tract/Bone 5.61E-02 -- 2.51E-02 8.13E-02
Cobalt -- -- -- -- -- Cobalt 1.75E-01 -- 1.96E-03 1.77E-01
Copper -- -- -- -- -- Copper GI Tract 1.03E-01 -- 1.16E-03 1.04E-01
Iron -- -- -- -- -- Iron Liver/Blood/GI Tract 2.05E-01 -- 2.30E-03 2.07E-01
Lead -- -- -- -- -- Lead N/A -- -- -- --
Manganese -- -- -- -- -- Manganese CNS 2.35E-01 -- 6.58E-02 3.01E-01
Mercury -- -- -- -- -- Mercury CNS 4.92E-02 -- 5.50E-04 4.97E-02
Nickel -- -- -- -- -- Nickel Decr. Org. Wt. 7.99E-03 -- 2.24E-03 1.02E-02
Silver -- -- -- -- -- Silver Skin 1.37E-02 -- 3.83E-03 1.75E-02
Vanadium -- -- -- -- -- Vanadium 3.80E-02 -- 1.64E-02 5.44E-02
Zinc -- -- -- -- -- Zinc Blood 1.97E-02 -- 2.20E-04 1.99E-02
4,4'-DDD 1.36E-07 -- 4.56E-09 -- 1.40E-07 4,4'-DDD N/A -- -- -- --
4,4'-DDE 2.50E-08 -- 8.41E-10 -- 2.59E-08 4,4'-DDE N/A -- -- -- --
4,4'-DDT 7.18E-07 -- 2.41E-08 -- 7.42E-07 4,4'-DDT Liver 1.48E-01 -- 4.97E-03 1.53E-01
Aroclor-1248 1.37E-07 -- 2.14E-08 -- 1.58E-07 Aroclor-1248 N/A -- -- -- --
Aroclor-1254 3.27E-08 -- 5.13E-09 -- 3.79E-08 Aroclor-1254 Skin/Eye 2.86E-02 -- 4.49E-03 3.31E-02
Aroclor-1260 1.10E-08 -- 1.73E-09 -- 1.27E-08 Aroclor-1260 N/A -- -- -- --
Dieldrin 1.37E-06 -- 1.53E-07 -- 1.52E-06 Dieldrin Liver 5.99E-02 -- 6.71E-03 6.66E-02
Heptachlor Epoxide 1.42E-08 -- 1.59E-09 -- 1.58E-08 Heptachlor Epoxide Liver 4.21E-03 -- 4.71E-04 4.68E-03
Benz(a)anthracene 1.05E-06 -- 1.53E-07 -- 1.20E-06 Benz(a)anthracene N/A -- -- -- --
Benzo(a)pyrene 7.73E-06 -- 1.13E-06 -- 8.85E-06 Benzo(a)pyrene N/A -- -- -- --
Benzo(b)fluoranthene 8.58E-07 -- 1.25E-07 -- 9.83E-07 Benzo(b)fluoranthene N/A -- -- -- --
Benzo(k)fluoranthene 5.72E-08 -- 8.33E-09 -- 6.56E-08 Benzo(k)fluoranthene N/A -- -- -- --
Chrysene 9.57E-09 -- 1.39E-09 -- 1.10E-08 Chrysene N/A -- -- -- --
Dibenz(a,h)anthracene 7.49E-07 -- 1.09E-07 -- 8.58E-07 Dibenz(a,h)anthracene N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 3.48E-07 -- 5.06E-08 -- 3.98E-07 Indeno(1,2,3-cd)pyrene N/A -- -- -- --
Naphthalene -- -- -- -- -- Naphthalene Decr. Wt. Gain 1.66E-04 -- 2.41E-05 1.90E-04
Phenanthrene -- -- -- -- -- Phenanthrene Kidney 1.78E-03 -- 2.59E-04 2.04E-03
Ethylbenzene 8.80E-10 -- 2.96E-11 -- 9.09E-10 Ethylbenzene Liver/Kidney 2.80E-05 -- 9.41E-07 2.89E-05
(Total) 2.55E-05 -- 5.19E-06 3.06E-05 (Total) 2.83E+00 -- 2.04E-01 3.03E+00

Radionuclide Total
Exposure Point Total 3.06E-05 3.03E+00

Exposure Medium Total 3.06E-05 3.03E+00
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TABLE 9.13.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 2.55E-08 -- -- 2.55E-08 Naphthalene Respiratory -- 8.77E-03 -- 8.77E-03
Ethylbenzene -- 6.62E-08 -- -- 6.62E-08 Ethylbenzene Developmental -- 9.27E-04 -- 9.27E-04
(Total) -- 9.18E-08 -- 9.18E-08 (Total) -- 9.69E-03 -- 9.69E-03

Radionuclide Total
Exposure Point Total 9.18E-08 9.69E-03

Exposure Medium Total 9.18E-08 9.69E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 2.01E-09 -- -- 2.01E-09 Chromium Lung/Nasal -- 1.95E-05 -- 1.95E-05
Manganese -- -- -- -- -- Manganese CNS -- 1.31E-03 -- 1.31E-03
(Total) -- 2.01E-09 -- 2.01E-09 (Total) -- 1.33E-03 -- 1.33E-03

Radionuclide Total
Exposure Point Total 2.01E-09 1.33E-03

Exposure Medium Total 2.01E-09 1.33E-03
Soil Total 3.07E-05 3.04E+00
Receptor Total 3.07E-05 3.04E+00

Total Risk Across All Media 3.07E-05 Total Hazard Index Across All Media 3.04E+00

Total Blood HI = 5.14E-01
Total Bone HI = 8.13E-02
Total CNS HI = 1.51E+00

Total CNS (Behavioral) HI = 1.07E+00
Total CNS (Developmental) HI = 8.56E-02

Total Decr. Org. Wt. HI = 1.02E-02
Total Decr. Wt. Gain HI = 1.90E-04
Total Developmental HI = 8.65E-02

Total Eye HI = 3.31E-02
Total Fetotoxicity HI = 8.13E-02

Total GI Tract HI = 3.93E-01
Total Kidney HI = 2.12E-01

Total Liver HI = 7.19E-01
Total Lung HI = 1.95E-05

Total Nasal HI = 1.95E-05
Total Respiratory HI = 8.77E-03

Total Skin HI = 1.42E-01
Total Vascular HI = 9.14E-02
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TABLE 9.13a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 3.86E-06 -- 1.30E-07 -- 3.99E-06 Total 2,3,7,8-TCDD Equiv. CNS (Behavioral) 1.04E+00 -- 3.49E-02 1.07E+00
Aluminum -- -- -- -- -- Aluminum CNS (Developmental) 8.46E-02 -- 9.48E-04 8.56E-02
Antimony -- -- -- -- -- Antimony Blood/Liver 2.67E-01 -- 1.99E-02 2.87E-01
Cadmium -- -- -- -- -- Cadmium Kidney 2.01E-01 -- 9.02E-03 2.10E-01
Chromium 7.22E-06 -- 3.23E-06 -- 1.05E-05 Chromium Fetotoxicity/GI Tract/Bone 5.61E-02 -- 2.51E-02 8.13E-02
Cobalt -- -- -- -- -- Cobalt 1.75E-01 -- 1.96E-03 1.77E-01
Copper -- -- -- -- -- Copper GI Tract 1.03E-01 -- 1.16E-03 1.04E-01
Iron -- -- -- -- -- Iron Liver/Blood/GI Tract 2.05E-01 -- 2.30E-03 2.07E-01
Lead -- -- -- -- -- Lead N/A -- -- -- --
Manganese -- -- -- -- -- Manganese CNS 2.35E-01 -- 6.58E-02 3.01E-01
Mercury -- -- -- -- -- Mercury CNS 4.92E-02 -- 5.50E-04 4.97E-02
Nickel -- -- -- -- -- Nickel Decr. Org. Wt. 7.99E-03 -- 2.24E-03 1.02E-02
Silver -- -- -- -- -- Silver Skin 1.37E-02 -- 3.83E-03 1.75E-02
Vanadium -- -- -- -- -- Vanadium 3.80E-02 -- 1.64E-02 5.44E-02
Zinc -- -- -- -- -- Zinc Blood 1.97E-02 -- 2.20E-04 1.99E-02
4,4'-DDD 1.36E-07 -- 4.56E-09 -- 1.40E-07 4,4'-DDD N/A -- -- -- --
4,4'-DDE 2.50E-08 -- 8.41E-10 -- 2.59E-08 4,4'-DDE N/A -- -- -- --
4,4'-DDT 7.18E-07 -- 2.41E-08 -- 7.42E-07 4,4'-DDT Liver 1.48E-01 -- 4.97E-03 1.53E-01
Aroclor-1248 1.37E-07 -- 2.14E-08 -- 1.58E-07 Aroclor-1248 N/A -- -- -- --
Aroclor-1254 3.27E-08 -- 5.13E-09 -- 3.79E-08 Aroclor-1254 Skin/Eye 2.86E-02 -- 4.49E-03 3.31E-02
Aroclor-1260 1.10E-08 -- 1.73E-09 -- 1.27E-08 Aroclor-1260 N/A -- -- -- --
Dieldrin 1.37E-06 -- 1.53E-07 -- 1.52E-06 Dieldrin Liver 5.99E-02 -- 6.71E-03 6.66E-02
Heptachlor Epoxide 1.42E-08 -- 1.59E-09 -- 1.58E-08 Heptachlor Epoxide Liver 4.21E-03 -- 4.71E-04 4.68E-03
Benz(a)anthracene 1.05E-06 -- 1.53E-07 -- 1.20E-06 Benz(a)anthracene N/A -- -- -- --
Benzo(a)pyrene 7.73E-06 -- 1.13E-06 -- 8.85E-06 Benzo(a)pyrene N/A -- -- -- --
Benzo(b)fluoranthene 8.58E-07 -- 1.25E-07 -- 9.83E-07 Benzo(b)fluoranthene N/A -- -- -- --
Benzo(k)fluoranthene 5.72E-08 -- 8.33E-09 -- 6.56E-08 Benzo(k)fluoranthene N/A -- -- -- --
Chrysene 9.57E-09 -- 1.39E-09 -- 1.10E-08 Chrysene N/A -- -- -- --
Dibenz(a,h)anthracene 7.49E-07 -- 1.09E-07 -- 8.58E-07 Dibenz(a,h)anthracene N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 3.48E-07 -- 5.06E-08 -- 3.98E-07 Indeno(1,2,3-cd)pyrene N/A -- -- -- --
Naphthalene -- -- -- -- -- Naphthalene Decr. Wt. Gain 1.66E-04 -- 2.41E-05 1.90E-04
Phenanthrene -- -- -- -- -- Phenanthrene Kidney 1.78E-03 -- 2.59E-04 2.04E-03
Ethylbenzene 8.80E-10 -- 2.96E-11 -- 9.09E-10 Ethylbenzene Liver/Kidney 2.80E-05 -- 9.41E-07 2.89E-05
(Total) 2.43E-05 -- 5.15E-06 2.95E-05 (Total) 2.74E+00 -- 2.01E-01 2.94E+00

Radionuclide Total
Exposure Point Total 2.95E-05 2.94E+00

Exposure Medium Total 2.95E-05 2.94E+00
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TABLE 9.13a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 2.55E-08 -- -- 2.55E-08 Naphthalene Respiratory -- 8.77E-03 -- 8.77E-03
Ethylbenzene -- 6.62E-08 -- -- 6.62E-08 Ethylbenzene Developmental -- 9.27E-04 -- 9.27E-04
(Total) -- 9.18E-08 -- 9.18E-08 (Total) -- 9.69E-03 -- 9.69E-03

Radionuclide Total
Exposure Point Total 9.18E-08 9.69E-03

Exposure Medium Total 9.18E-08 9.69E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 2.01E-09 -- -- 2.01E-09 Chromium Lung/Nasal -- 1.95E-05 -- 1.95E-05
Manganese -- -- -- -- -- Manganese CNS -- 1.31E-03 -- 1.31E-03
(Total) -- 2.01E-09 -- 2.01E-09 (Total) -- 1.33E-03 -- 1.33E-03

Radionuclide Total
Exposure Point Total 2.01E-09 1.33E-03

Exposure Medium Total 2.01E-09 1.33E-03
Soil Total 2.96E-05 2.95E+00
Receptor Total 2.96E-05 2.95E+00

Total Risk Across All Media 2.96E-05 Total Hazard Index Across All Media 2.95E+00

Total Blood HI = 5.14E-01
Total Bone HI = 8.13E-02
Total CNS HI = 1.51E+00

Total CNS (Behavioral) HI = 1.07E+00
Total CNS (Developmental) HI = 8.56E-02

Total Decr. Org. Wt. HI = 1.02E-02
Total Decr. Wt. Gain HI = 1.90E-04
Total Developmental HI = 8.65E-02

Total Eye HI = 3.31E-02
Total Fetotoxicity HI = 8.13E-02

Total GI Tract HI = 3.93E-01
Total Kidney HI = 2.12E-01

Total Liver HI = 7.19E-01
Total Lung HI = 1.95E-05

Total Nasal HI = 1.95E-05
Total Respiratory HI = 8.77E-03

Total Skin HI = 5.06E-02
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TABLE 9.14.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 1.45E-06 -- 4.95E-08 -- 1.50E-06 CNS (Behavioral) 1.11E-01 -- 3.81E-03 1.15E-01
Aluminum -- -- -- -- -- CNS (Developmental) 9.07E-03 -- 1.03E-04 9.17E-03
Antimony -- -- -- -- -- Blood/Liver 2.86E-02 -- 2.18E-03 3.08E-02
Arsenic 4.27E-07 -- 1.46E-08 -- 4.41E-07 Skin/Vascular 9.48E-03 -- 3.24E-04 9.80E-03
Cadmium -- -- -- -- -- Kidney 2.16E-02 -- 9.84E-04 2.26E-02
Chromium 9.02E-07 -- 4.11E-07 -- 1.31E-06 Fetotoxicity/GI Tract/Bone 6.01E-03 -- 2.74E-03 8.76E-03
Cobalt -- -- -- -- -- 1.88E-02 -- 2.14E-04 1.90E-02
Copper -- -- -- -- -- GI Tract 1.11E-02 -- 1.26E-04 1.12E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 2.20E-02 -- 2.51E-04 2.22E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 2.52E-02 -- 7.18E-03 3.24E-02
Mercury -- -- -- -- -- CNS 5.27E-03 -- 6.00E-05 5.33E-03
Nickel -- -- -- -- -- Decr. Org. Wt. 8.56E-04 -- 2.44E-04 1.10E-03
Silver -- -- -- -- -- Skin 1.47E-03 -- 4.18E-04 1.88E-03
Vanadium -- -- -- -- -- 4.08E-03 -- 1.79E-03 5.86E-03
Zinc -- -- -- -- -- Blood 2.11E-03 -- 2.40E-05 2.13E-03
4,4'-DDD 5.09E-08 -- 1.74E-09 -- 5.26E-08 N/A -- -- -- --
4,4'-DDE 9.39E-09 -- 3.21E-10 -- 9.71E-09 N/A -- -- -- --
4,4'-DDT 2.69E-07 -- 9.21E-09 -- 2.79E-07 Liver 1.58E-02 -- 5.42E-04 1.64E-02
Aroclor-1248 5.13E-08 -- 8.19E-09 -- 5.95E-08 N/A -- -- -- --
Aroclor-1254 1.23E-08 -- 1.96E-09 -- 1.42E-08 Skin/Eye 3.07E-03 -- 4.90E-04 3.56E-03
Aroclor-1260 4.13E-09 -- 6.59E-10 -- 4.79E-09 N/A -- -- -- --
Dieldrin 5.14E-07 -- 5.86E-08 -- 5.72E-07 Liver 6.42E-03 -- 7.32E-04 7.15E-03
Heptachlor Epoxide 5.33E-09 -- 6.08E-10 -- 5.94E-09 Liver 4.51E-04 -- 5.14E-05 5.02E-04
Benz(a)anthracene 1.31E-07 -- 1.94E-08 -- 1.50E-07 N/A -- -- -- --
Benzo(a)pyrene 9.66E-07 -- 1.43E-07 -- 1.11E-06 N/A -- -- -- --
Benzo(b)fluoranthene 1.07E-07 -- 1.59E-08 -- 1.23E-07 N/A -- -- -- --
Benzo(k)fluoranthene 7.15E-09 -- 1.06E-09 -- 8.21E-09 N/A -- -- -- --
Chrysene 1.20E-09 -- 1.77E-10 -- 1.37E-09 N/A -- -- -- --
Dibenz(a,h)anthracene 9.36E-08 -- 1.39E-08 -- 1.07E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 4.35E-08 -- 6.44E-09 -- 4.99E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.78E-05 -- 2.63E-06 2.04E-05
Phenanthrene -- -- -- -- -- Kidney 1.91E-04 -- 2.83E-05 2.19E-04
Ethylbenzene 3.30E-10 -- 1.13E-11 -- 3.41E-10 Liver/Kidney 3.00E-06 -- 1.03E-07 3.10E-06
(Total) 5.04E-06 -- 7.57E-07 5.80E-06 3.03E-01 -- 2.23E-02 3.25E-01

Radionuclide Total
Exposure Point Total 5.80E-06 3.25E-01

Exposure Medium Total 5.80E-06 3.25E-01
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TABLE 9.14.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 8.94E-08 -- -- 8.94E-08 Respiratory -- 8.77E-03 -- 8.77E-03
Ethylbenzene -- 2.32E-07 -- -- 2.32E-07 Developmental -- 9.27E-04 -- 9.27E-04
(Total) -- 3.21E-07 -- 3.21E-07 -- 9.69E-03 -- 9.69E-03

Radionuclide Total
Exposure Point Total 3.21E-07 9.69E-03

Exposure Medium Total 3.21E-07 9.69E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 2.34E-09 -- -- 2.34E-09 Lung/Nasal -- 1.95E-05 -- 1.95E-05
Manganese -- -- -- -- -- CNS -- 1.31E-03 -- 1.31E-03
(Total) -- 2.34E-09 -- 2.34E-09 -- 1.33E-03 -- 1.33E-03

Radionuclide Total
Exposure Point Total 2.34E-09 1.33E-03

Exposure Medium Total 2.34E-09 1.33E-03
Soil Total 6.12E-06 3.36E-01
Receptor Total 6.12E-06 3.36E-01

Total Risk Across All Media 6.12E-06 Total Hazard Index Across All Media 3.36E-01

Total Blood HI = 5.52E-02
Total Bone HI = 8.76E-03
Total CNS HI = 1.63E-01

Total CNS (Behavioral) HI = 1.15E-01
Total CNS (Developmental) HI = 9.17E-03

Total Decr. Org. Wt. HI = 1.10E-03
Total Decr. Wt. Gain HI = 2.04E-05
Total Developmental HI = 1.01E-02

Total Eye HI = 3.56E-03
Total Fetotoxicity HI = 8.76E-03

Total GI Tract HI = 4.22E-02
Total Kidney HI = 2.28E-02

Total Liver HI = 7.71E-02
Total Lung HI = 1.95E-05

Total Nasal HI = 1.95E-05
Total Respiratory HI = 8.77E-03

Total Skin HI = 1.52E-02
Total Vascular HI = 9.80E-03
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TABLE 9.14a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 1.45E-06 -- 4.95E-08 -- 1.50E-06 CNS (Behavioral) 1.11E-01 -- 3.81E-03 1.15E-01
Aluminum -- -- -- -- -- CNS (Developmental) 9.07E-03 -- 1.03E-04 9.17E-03
Antimony -- -- -- -- -- Blood/Liver 2.86E-02 -- 2.18E-03 3.08E-02
Cadmium -- -- -- -- -- Kidney 2.16E-02 -- 9.84E-04 2.26E-02
Chromium 9.02E-07 -- 4.11E-07 -- 1.31E-06 Fetotoxicity/GI Tract/Bone 6.01E-03 -- 2.74E-03 8.76E-03
Cobalt -- -- -- -- -- 1.88E-02 -- 2.14E-04 1.90E-02
Copper -- -- -- -- -- GI Tract 1.11E-02 -- 1.26E-04 1.12E-02
Iron -- -- -- -- -- Liver/Blood/GI Tract 2.20E-02 -- 2.51E-04 2.22E-02
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 2.52E-02 -- 7.18E-03 3.24E-02
Mercury -- -- -- -- -- CNS 5.27E-03 -- 6.00E-05 5.33E-03
Nickel -- -- -- -- -- Decr. Org. Wt. 8.56E-04 -- 2.44E-04 1.10E-03
Silver -- -- -- -- -- Skin 1.47E-03 -- 4.18E-04 1.88E-03
Vanadium -- -- -- -- -- 4.08E-03 -- 1.79E-03 5.86E-03
Zinc -- -- -- -- -- Blood 2.11E-03 -- 2.40E-05 2.13E-03
4,4'-DDD 5.09E-08 -- 1.74E-09 -- 5.26E-08 N/A -- -- -- --
4,4'-DDE 9.39E-09 -- 3.21E-10 -- 9.71E-09 N/A -- -- -- --
4,4'-DDT 2.69E-07 -- 9.21E-09 -- 2.79E-07 Liver 1.58E-02 -- 5.42E-04 1.64E-02
Aroclor-1248 5.13E-08 -- 8.19E-09 -- 5.95E-08 N/A -- -- -- --
Aroclor-1254 1.23E-08 -- 1.96E-09 -- 1.42E-08 Skin/Eye 3.07E-03 -- 4.90E-04 3.56E-03
Aroclor-1260 4.13E-09 -- 6.59E-10 -- 4.79E-09 N/A -- -- -- --
Dieldrin 5.14E-07 -- 5.86E-08 -- 5.72E-07 Liver 6.42E-03 -- 7.32E-04 7.15E-03
Heptachlor Epoxide 5.33E-09 -- 6.08E-10 -- 5.94E-09 Liver 4.51E-04 -- 5.14E-05 5.02E-04
Benz(a)anthracene 1.31E-07 -- 1.94E-08 -- 1.50E-07 N/A -- -- -- --
Benzo(a)pyrene 9.66E-07 -- 1.43E-07 -- 1.11E-06 N/A -- -- -- --
Benzo(b)fluoranthene 1.07E-07 -- 1.59E-08 -- 1.23E-07 N/A -- -- -- --
Benzo(k)fluoranthene 7.15E-09 -- 1.06E-09 -- 8.21E-09 N/A -- -- -- --
Chrysene 1.20E-09 -- 1.77E-10 -- 1.37E-09 N/A -- -- -- --
Dibenz(a,h)anthracene 9.36E-08 -- 1.39E-08 -- 1.07E-07 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 4.35E-08 -- 6.44E-09 -- 4.99E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 1.78E-05 -- 2.63E-06 2.04E-05
Phenanthrene -- -- -- -- -- Kidney 1.91E-04 -- 2.83E-05 2.19E-04
Ethylbenzene 3.30E-10 -- 1.13E-11 -- 3.41E-10 Liver/Kidney 3.00E-06 -- 1.03E-07 3.10E-06
(Total) 4.62E-06 -- 7.42E-07 5.36E-06 2.93E-01 -- 2.20E-02 3.15E-01

Radionuclide Total
Exposure Point Total 5.36E-06 3.15E-01

Exposure Medium Total 5.36E-06 3.15E-01

Page 1 of 2



TABLE 9.14a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 8.94E-08 -- -- 8.94E-08 Respiratory -- 8.77E-03 -- 8.77E-03
Ethylbenzene -- 2.32E-07 -- -- 2.32E-07 Developmental -- 9.27E-04 -- 9.27E-04
(Total) -- 3.21E-07 -- 3.21E-07 -- 9.69E-03 -- 9.69E-03

Radionuclide Total
Exposure Point Total 3.21E-07 9.69E-03

Exposure Medium Total 3.21E-07 9.69E-03
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 2.34E-09 -- -- 2.34E-09 Lung/Nasal -- 1.95E-05 -- 1.95E-05
Manganese -- -- -- -- -- CNS -- 1.31E-03 -- 1.31E-03
(Total) -- 2.34E-09 -- 2.34E-09 -- 1.33E-03 -- 1.33E-03

Radionuclide Total
Exposure Point Total 2.34E-09 1.33E-03

Exposure Medium Total 2.34E-09 1.33E-03
Soil Total 5.68E-06 3.26E-01
Receptor Total 5.68E-06 3.26E-01

Total Risk Across All Media 5.68E-06 Total Hazard Index Across All Media 3.26E-01

Total Blood HI = 5.52E-02
Total Bone HI = 8.76E-03
Total CNS HI = 1.63E-01

Total CNS (Behavioral) HI = 1.15E-01
Total CNS (Developmental) HI = 9.17E-03

Total Decr. Org. Wt. HI = 1.10E-03
Total Decr. Wt. Gain HI = 2.04E-05
Total Developmental HI = 1.01E-02

Total Eye HI = 3.56E-03
Total Fetotoxicity HI = 8.76E-03

Total GI Tract HI = 4.22E-02
Total Kidney HI = 2.28E-02

Total Liver HI = 7.71E-02
Total Lung HI = 1.95E-05

Total Nasal HI = 1.95E-05
Total Respiratory HI = 8.77E-03

Total Skin HI = 5.44E-03
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TABLE 9.15.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 5.30E-06 -- 1.79E-07 -- 5.48E-06 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Arsenic 1.56E-06 -- 5.28E-08 -- 1.62E-06 N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 8.12E-06 -- 3.64E-06 -- 1.18E-05 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Copper -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Lead -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Mercury -- -- -- -- -- N/A N/A -- N/A --
Nickel -- -- -- -- -- N/A N/A -- N/A --
Silver -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Zinc -- -- -- -- -- N/A N/A -- N/A --
4,4'-DDD 1.87E-07 -- 6.30E-09 -- 1.93E-07 N/A N/A -- N/A --
4,4'-DDE 3.44E-08 -- 1.16E-09 -- 3.56E-08 N/A N/A -- N/A --
4,4'-DDT 9.88E-07 -- 3.33E-08 -- 1.02E-06 N/A N/A -- N/A --
Aroclor-1248 1.88E-07 -- 2.96E-08 -- 2.18E-07 N/A N/A -- N/A --
Aroclor-1254 4.50E-08 -- 7.09E-09 -- 5.21E-08 N/A N/A -- N/A --
Aroclor-1260 1.51E-08 -- 2.39E-09 -- 1.75E-08 N/A N/A -- N/A --
Dieldrin 1.88E-06 -- 2.12E-07 -- 2.10E-06 N/A N/A -- N/A --
Heptachlor Epoxide 1.96E-08 -- 2.20E-09 -- 2.18E-08 N/A N/A -- N/A --
Benz(a)anthracene 1.18E-06 -- 1.72E-07 -- 1.35E-06 N/A N/A -- N/A --
Benzo(a)pyrene 8.69E-06 -- 1.27E-06 -- 9.96E-06 N/A N/A -- N/A --
Benzo(b)fluoranthene 9.66E-07 -- 1.41E-07 -- 1.11E-06 N/A N/A -- N/A --
Benzo(k)fluoranthene 6.44E-08 -- 9.39E-09 -- 7.38E-08 N/A N/A -- N/A --
Chrysene 1.08E-08 -- 1.57E-09 -- 1.23E-08 N/A N/A -- N/A --
Dibenz(a,h)anthracene 8.42E-07 -- 1.23E-07 -- 9.65E-07 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 3.91E-07 -- 5.71E-08 -- 4.48E-07 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
Ethylbenzene 1.21E-09 -- 4.08E-11 -- 1.25E-09 N/A N/A -- N/A --
(Total) 3.05E-05 -- 5.94E-06 3.64E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 3.64E-05 --

Exposure Medium Total 3.64E-05 --
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TABLE 9.15.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 1.15E-07 -- -- 1.15E-07 N/A -- N/A -- --
Ethylbenzene -- 2.98E-07 -- -- 2.98E-07 N/A -- N/A -- --
(Total) -- 4.13E-07 -- 4.13E-07 -- -- -- --

Radionuclide Total
Exposure Point Total 4.13E-07 --

Exposure Medium Total 4.13E-07 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 4.35E-09 -- -- 4.35E-09 N/A -- N/A -- --
Manganese -- -- -- -- -- N/A -- N/A -- --
(Total) -- 4.35E-09 -- 4.35E-09 -- -- -- --

Radionuclide Total
Exposure Point Total 4.35E-09 --

Exposure Medium Total 4.35E-09 --
Soil Total 3.68E-05 --
Receptor Total 3.68E-05 --

Total Risk Across All Media 3.68E-05 Total Hazard Index Across All Media --
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TABLE 9.15a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 5.30E-06 -- 1.79E-07 -- 5.48E-06 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 8.12E-06 -- 3.64E-06 -- 1.18E-05 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Copper -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Lead -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Mercury -- -- -- -- -- N/A N/A -- N/A --
Nickel -- -- -- -- -- N/A N/A -- N/A --
Silver -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Zinc -- -- -- -- -- N/A N/A -- N/A --
4,4'-DDD 1.87E-07 -- 6.30E-09 -- 1.93E-07 N/A N/A -- N/A --
4,4'-DDE 3.44E-08 -- 1.16E-09 -- 3.56E-08 N/A N/A -- N/A --
4,4'-DDT 9.88E-07 -- 3.33E-08 -- 1.02E-06 N/A N/A -- N/A --
Aroclor-1248 1.88E-07 -- 2.96E-08 -- 2.18E-07 N/A N/A -- N/A --
Aroclor-1254 4.50E-08 -- 7.09E-09 -- 5.21E-08 N/A N/A -- N/A --
Aroclor-1260 1.51E-08 -- 2.39E-09 -- 1.75E-08 N/A N/A -- N/A --
Dieldrin 1.88E-06 -- 2.12E-07 -- 2.10E-06 N/A N/A -- N/A --
Heptachlor Epoxide 1.96E-08 -- 2.20E-09 -- 2.18E-08 N/A N/A -- N/A --
Benz(a)anthracene 1.18E-06 -- 1.72E-07 -- 1.35E-06 N/A N/A -- N/A --
Benzo(a)pyrene 8.69E-06 -- 1.27E-06 -- 9.96E-06 N/A N/A -- N/A --
Benzo(b)fluoranthene 9.66E-07 -- 1.41E-07 -- 1.11E-06 N/A N/A -- N/A --
Benzo(k)fluoranthene 6.44E-08 -- 9.39E-09 -- 7.38E-08 N/A N/A -- N/A --
Chrysene 1.08E-08 -- 1.57E-09 -- 1.23E-08 N/A N/A -- N/A --
Dibenz(a,h)anthracene 8.42E-07 -- 1.23E-07 -- 9.65E-07 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 3.91E-07 -- 5.71E-08 -- 4.48E-07 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
Ethylbenzene 1.21E-09 -- 4.08E-11 -- 1.25E-09 N/A N/A -- N/A --
(Total) 2.89E-05 -- 5.89E-06 3.48E-05 -- -- -- --

Radionuclide Total
Exposure Point Total 3.48E-05 --

Exposure Medium Total 3.48E-05 --
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TABLE 9.15a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME RESIDENT EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Resident
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 1.15E-07 -- -- 1.15E-07 N/A -- N/A -- --
Ethylbenzene -- 2.98E-07 -- -- 2.98E-07 N/A -- N/A -- --
(Total) -- 4.13E-07 -- 4.13E-07 -- -- -- --

Radionuclide Total
Exposure Point Total 4.13E-07 --

Exposure Medium Total 4.13E-07 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 4.35E-09 -- -- 4.35E-09 N/A -- N/A -- --
Manganese -- -- -- -- -- N/A -- N/A -- --
(Total) -- 4.35E-09 -- 4.35E-09 -- -- -- --

Radionuclide Total
Exposure Point Total 4.35E-09 --

Exposure Medium Total 4.35E-09 --
Soil Total 3.52E-05 --
Receptor Total 3.52E-05 --

Total Risk Across All Media 3.52E-05 Total Hazard Index Across All Media --
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TABLE 9.16.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 8.57E-07 -- 2.88E-08 -- 8.86E-07 Total 2,3,7,8-TCDD Equiv. CNS (Behavioral) 2.31E-01 -- 7.75E-03 2.39E-01
Aluminum -- -- -- -- -- Aluminum CNS (Developmental) 1.88E-02 -- 2.11E-04 1.90E-02
Antimony -- -- -- -- -- Antimony Blood/Liver 5.94E-02 -- 4.43E-03 6.38E-02
Arsenic 2.53E-07 -- 8.49E-09 -- 2.61E-07 Arsenic Skin/Vascular 1.97E-02 -- 6.61E-04 2.03E-02
Cadmium -- -- -- -- -- Cadmium Kidney 4.47E-02 -- 2.00E-03 4.67E-02
Chromium 1.60E-06 -- 7.18E-07 -- 2.32E-06 Chromium Fetotoxicity/GI Tract/Bone 1.25E-02 -- 5.59E-03 1.81E-02
Cobalt -- -- -- -- -- Cobalt 3.89E-02 -- 4.36E-04 3.94E-02
Copper -- -- -- -- -- Copper GI Tract 2.30E-02 -- 2.57E-04 2.32E-02
Iron -- -- -- -- -- Iron Liver/Blood/GI Tract 4.56E-02 -- 5.11E-04 4.61E-02
Lead -- -- -- -- -- Lead N/A -- -- -- --
Manganese -- -- -- -- -- Manganese CNS 5.22E-02 -- 1.46E-02 6.69E-02
Mercury -- -- -- -- -- Mercury CNS 1.09E-02 -- 1.22E-04 1.10E-02
Nickel -- -- -- -- -- Nickel Decr. Org. Wt. 1.78E-03 -- 4.97E-04 2.27E-03
Silver -- -- -- -- -- Silver Skin 3.04E-03 -- 8.51E-04 3.89E-03
Vanadium -- -- -- -- -- Vanadium 8.45E-03 -- 3.64E-03 1.21E-02
Zinc -- -- -- -- -- Zinc Blood 4.37E-03 -- 4.89E-05 4.42E-03
4,4'-DDD 3.02E-08 -- 1.01E-09 -- 3.12E-08 4,4'-DDD N/A -- -- -- --
4,4'-DDE 5.56E-09 -- 1.87E-10 -- 5.75E-09 4,4'-DDE N/A -- -- -- --
4,4'-DDT 1.60E-07 -- 5.36E-09 -- 1.65E-07 4,4'-DDT Liver 3.29E-02 -- 1.10E-03 3.40E-02
Aroclor-1248 3.04E-08 -- 4.77E-09 -- 3.52E-08 Aroclor-1248 N/A -- -- -- --
Aroclor-1254 7.27E-09 -- 1.14E-09 -- 8.41E-09 Aroclor-1254 Skin/Eye 6.36E-03 -- 9.98E-04 7.36E-03
Aroclor-1260 2.45E-09 -- 3.84E-10 -- 2.83E-09 Aroclor-1260 N/A -- -- -- --
Dieldrin 3.04E-07 -- 3.41E-08 -- 3.38E-07 Dieldrin Liver 1.33E-02 -- 1.49E-03 1.48E-02
Heptachlor Epoxide 3.16E-09 -- 3.54E-10 -- 3.51E-09 Heptachlor Epoxide Liver 9.35E-04 -- 1.05E-04 1.04E-03
Benz(a)anthracene 2.33E-07 -- 3.39E-08 -- 2.67E-07 Benz(a)anthracene N/A -- -- -- --
Benzo(a)pyrene 1.72E-06 -- 2.50E-07 -- 1.97E-06 Benzo(a)pyrene N/A -- -- -- --
Benzo(b)fluoranthene 1.91E-07 -- 2.78E-08 -- 2.19E-07 Benzo(b)fluoranthene N/A -- -- -- --
Benzo(k)fluoranthene 1.27E-08 -- 1.85E-09 -- 1.46E-08 Benzo(k)fluoranthene N/A -- -- -- --
Chrysene 2.13E-09 -- 3.10E-10 -- 2.44E-09 Chrysene N/A -- -- -- --
Dibenz(a,h)anthracene 1.66E-07 -- 2.42E-08 -- 1.91E-07 Dibenz(a,h)anthracene N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 7.73E-08 -- 1.12E-08 -- 8.85E-08 Indeno(1,2,3-cd)pyrene N/A -- -- -- --
Naphthalene -- -- -- -- -- Naphthalene Decr. Wt. Gain 3.69E-05 -- 5.37E-06 4.22E-05
Phenanthrene -- -- -- -- -- Phenanthrene Kidney 3.96E-04 -- 5.76E-05 4.53E-04
Ethylbenzene 1.96E-10 -- 6.57E-12 -- 2.02E-10 Ethylbenzene Liver/Kidney 6.22E-06 -- 2.09E-07 6.43E-06
(Total) 5.66E-06 -- 1.15E-06 6.81E-06 (Total) 6.28E-01 -- 4.54E-02 6.73E-01

Radionuclide Total
Exposure Point Total 6.81E-06 6.73E-01

Exposure Medium Total 6.81E-06 6.73E-01
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TABLE 9.16.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 1.89E-09 -- -- 1.89E-09 Naphthalene Respiratory -- 6.49E-04 -- 6.49E-04
Ethylbenzene -- 4.91E-09 -- -- 4.91E-09 Ethylbenzene Developmental -- 6.87E-05 -- 6.87E-05
(Total) -- 6.80E-09 -- 6.80E-09 (Total) -- 7.18E-04 -- 7.18E-04

Radionuclide Total
Exposure Point Total 6.80E-09 7.18E-04

Exposure Medium Total 6.80E-09 7.18E-04
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 1.49E-10 -- -- 1.49E-10 Chromium Lung/Nasal -- 1.45E-06 -- 1.45E-06
Manganese -- -- -- -- -- Manganese CNS -- 9.69E-05 -- 9.69E-05
(Total) -- 1.49E-10 -- 1.49E-10 (Total) -- 9.83E-05 -- 9.83E-05

Radionuclide Total
Exposure Point Total 1.49E-10 9.83E-05

Exposure Medium Total 1.49E-10 9.83E-05
Soil Total 6.82E-06 6.74E-01
Receptor Total 6.82E-06 6.74E-01

Total Risk Across All Media 6.82E-06 Total Hazard Index Across All Media 6.74E-01

Total Blood HI = 1.14E-01
Total Bone HI = 1.81E-02
Total CNS HI = 3.36E-01

Total CNS (Behavioral) HI = 2.39E-01
Total CNS (Developmental) HI = 1.90E-02

Total Decr. Org. Wt. HI = 2.27E-03
Total Decr. Wt. Gain HI = 4.22E-05
Total Developmental HI = 1.91E-02

Total Eye HI = 7.36E-03
Total Fetotoxicity HI = 1.81E-02

Total GI Tract HI = 8.74E-02
Total Kidney HI = 4.72E-02

Total Liver HI = 1.60E-01
Total Lung HI = 1.45E-06

Total Nasal HI = 1.45E-06
Total Respiratory HI = 6.49E-04

Total Skin HI = 3.16E-02
Total Vascular HI = 2.03E-02

Page 2 of 2



TABLE 9.16a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 8.57E-07 -- 2.88E-08 -- 8.86E-07 Total 2,3,7,8-TCDD Equiv. CNS (Behavioral) 2.31E-01 -- 7.75E-03 2.39E-01
Aluminum -- -- -- -- -- Aluminum CNS (Developmental) 1.88E-02 -- 2.11E-04 1.90E-02
Antimony -- -- -- -- -- Antimony Blood/Liver 5.94E-02 -- 4.43E-03 6.38E-02
Cadmium -- -- -- -- -- Cadmium Kidney 4.47E-02 -- 2.00E-03 4.67E-02
Chromium 1.60E-06 -- 7.18E-07 -- 2.32E-06 Chromium Fetotoxicity/GI Tract/Bone 1.25E-02 -- 5.59E-03 1.81E-02
Cobalt -- -- -- -- -- Cobalt 3.89E-02 -- 4.36E-04 3.94E-02
Copper -- -- -- -- -- Copper GI Tract 2.30E-02 -- 2.57E-04 2.32E-02
Iron -- -- -- -- -- Iron Liver/Blood/GI Tract 4.56E-02 -- 5.11E-04 4.61E-02
Lead -- -- -- -- -- Lead N/A -- -- -- --
Manganese -- -- -- -- -- Manganese CNS 5.22E-02 -- 1.46E-02 6.69E-02
Mercury -- -- -- -- -- Mercury CNS 1.09E-02 -- 1.22E-04 1.10E-02
Nickel -- -- -- -- -- Nickel Decr. Org. Wt. 1.78E-03 -- 4.97E-04 2.27E-03
Silver -- -- -- -- -- Silver Skin 3.04E-03 -- 8.51E-04 3.89E-03
Vanadium -- -- -- -- -- Vanadium 8.45E-03 -- 3.64E-03 1.21E-02
Zinc -- -- -- -- -- Zinc Blood 4.37E-03 -- 4.89E-05 4.42E-03
4,4'-DDD 3.02E-08 -- 1.01E-09 -- 3.12E-08 4,4'-DDD N/A -- -- -- --
4,4'-DDE 5.56E-09 -- 1.87E-10 -- 5.75E-09 4,4'-DDE N/A -- -- -- --
4,4'-DDT 1.60E-07 -- 5.36E-09 -- 1.65E-07 4,4'-DDT Liver 3.29E-02 -- 1.10E-03 3.40E-02
Aroclor-1248 3.04E-08 -- 4.77E-09 -- 3.52E-08 Aroclor-1248 N/A -- -- -- --
Aroclor-1254 7.27E-09 -- 1.14E-09 -- 8.41E-09 Aroclor-1254 Skin/Eye 6.36E-03 -- 9.98E-04 7.36E-03
Aroclor-1260 2.45E-09 -- 3.84E-10 -- 2.83E-09 Aroclor-1260 N/A -- -- -- --
Dieldrin 3.04E-07 -- 3.41E-08 -- 3.38E-07 Dieldrin Liver 1.33E-02 -- 1.49E-03 1.48E-02
Heptachlor Epoxide 3.16E-09 -- 3.54E-10 -- 3.51E-09 Heptachlor Epoxide Liver 9.35E-04 -- 1.05E-04 1.04E-03
Benz(a)anthracene 2.33E-07 -- 3.39E-08 -- 2.67E-07 Benz(a)anthracene N/A -- -- -- --
Benzo(a)pyrene 1.72E-06 -- 2.50E-07 -- 1.97E-06 Benzo(a)pyrene N/A -- -- -- --
Benzo(b)fluoranthene 1.91E-07 -- 2.78E-08 -- 2.19E-07 Benzo(b)fluoranthene N/A -- -- -- --
Benzo(k)fluoranthene 1.27E-08 -- 1.85E-09 -- 1.46E-08 Benzo(k)fluoranthene N/A -- -- -- --
Chrysene 2.13E-09 -- 3.10E-10 -- 2.44E-09 Chrysene N/A -- -- -- --
Dibenz(a,h)anthracene 1.66E-07 -- 2.42E-08 -- 1.91E-07 Dibenz(a,h)anthracene N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 7.73E-08 -- 1.12E-08 -- 8.85E-08 Indeno(1,2,3-cd)pyrene N/A -- -- -- --
Naphthalene -- -- -- -- -- Naphthalene Decr. Wt. Gain 3.69E-05 -- 5.37E-06 4.22E-05
Phenanthrene -- -- -- -- -- Phenanthrene Kidney 3.96E-04 -- 5.76E-05 4.53E-04
Ethylbenzene 1.96E-10 -- 6.57E-12 -- 2.02E-10 Ethylbenzene Liver/Kidney 6.22E-06 -- 2.09E-07 6.43E-06
(Total) 5.40E-06 -- 1.14E-06 6.55E-06 (Total) 6.08E-01 -- 4.47E-02 6.53E-01

Radionuclide Total
Exposure Point Total 6.55E-06 6.53E-01

Exposure Medium Total 6.55E-06 6.53E-01
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TABLE 9.16a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - CHILD TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child

Medium Exposure Exposure Chemical Carcinogenic Risk Chemical Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 1.89E-09 -- -- 1.89E-09 Naphthalene Respiratory -- 6.49E-04 -- 6.49E-04
Ethylbenzene -- 4.91E-09 -- -- 4.91E-09 Ethylbenzene Developmental -- 6.87E-05 -- 6.87E-05
(Total) -- 6.80E-09 -- 6.80E-09 (Total) -- 7.18E-04 -- 7.18E-04

Radionuclide Total
Exposure Point Total 6.80E-09 7.18E-04

Exposure Medium Total 6.80E-09 7.18E-04
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 1.49E-10 -- -- 1.49E-10 Chromium Lung/Nasal -- 1.45E-06 -- 1.45E-06
Manganese -- -- -- -- -- Manganese CNS -- 9.69E-05 -- 9.69E-05
(Total) -- 1.49E-10 -- 1.49E-10 (Total) -- 9.83E-05 -- 9.83E-05

Radionuclide Total
Exposure Point Total 1.49E-10 9.83E-05

Exposure Medium Total 1.49E-10 9.83E-05
Soil Total 6.56E-06 6.54E-01
Receptor Total 6.56E-06 6.54E-01

Total Risk Across All Media 6.56E-06 Total Hazard Index Across All Media 6.54E-01

Total Blood HI = 1.14E-01
Total Bone HI = 1.81E-02
Total CNS HI = 3.36E-01

Total CNS (Behavioral) HI = 2.39E-01
Total CNS (Developmental) HI = 1.90E-02

Total Decr. Org. Wt. HI = 2.27E-03
Total Decr. Wt. Gain HI = 4.22E-05
Total Developmental HI = 1.91E-02

Total Eye HI = 7.36E-03
Total Fetotoxicity HI = 1.81E-02

Total GI Tract HI = 8.74E-02
Total Kidney HI = 4.72E-02

Total Liver HI = 1.60E-01
Total Lung HI = 1.45E-06

Total Nasal HI = 1.45E-06
Total Respiratory HI = 6.49E-04

Total Skin HI = 1.13E-02
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TABLE 9.17.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 3.21E-07 -- 1.10E-08 -- 3.32E-07 CNS (Behavioral) 2.47E-02 -- 8.46E-04 2.56E-02
Aluminum -- -- -- -- -- CNS (Developmental) 2.01E-03 -- 2.30E-05 2.04E-03
Antimony -- -- -- -- -- Blood/Liver 6.36E-03 -- 4.83E-04 6.84E-03
Arsenic 9.48E-08 -- 3.24E-09 -- 9.80E-08 Skin/Vascular 2.11E-03 -- 7.20E-05 2.18E-03
Cadmium -- -- -- -- -- Kidney 4.79E-03 -- 2.19E-04 5.01E-03
Chromium 2.00E-07 -- 9.14E-08 -- 2.92E-07 Fetotoxicity/GI Tract/Bone 1.34E-03 -- 6.09E-04 1.95E-03
Cobalt -- -- -- -- -- 4.17E-03 -- 4.76E-05 4.22E-03
Copper -- -- -- -- -- GI Tract 2.46E-03 -- 2.80E-05 2.49E-03
Iron -- -- -- -- -- Liver/Blood/GI Tract 4.88E-03 -- 5.57E-05 4.94E-03
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 5.60E-03 -- 1.60E-03 7.19E-03
Mercury -- -- -- -- -- CNS 1.17E-03 -- 1.33E-05 1.18E-03
Nickel -- -- -- -- -- Decr. Org. Wt. 1.90E-04 -- 5.42E-05 2.45E-04
Silver -- -- -- -- -- Skin 3.26E-04 -- 9.28E-05 4.18E-04
Vanadium -- -- -- -- -- 9.06E-04 -- 3.97E-04 1.30E-03
Zinc -- -- -- -- -- Blood 4.68E-04 -- 5.34E-06 4.73E-04
4,4'-DDD 1.13E-08 -- 3.87E-10 -- 1.17E-08 N/A -- -- -- --
4,4'-DDE 2.09E-09 -- 7.14E-11 -- 2.16E-09 N/A -- -- -- --
4,4'-DDT 5.99E-08 -- 2.05E-09 -- 6.19E-08 Liver 3.52E-03 -- 1.20E-04 3.64E-03
Aroclor-1248 1.14E-08 -- 1.82E-09 -- 1.32E-08 N/A -- -- -- --
Aroclor-1254 2.73E-09 -- 4.35E-10 -- 3.16E-09 Skin/Eye 6.82E-04 -- 1.09E-04 7.91E-04
Aroclor-1260 9.18E-10 -- 1.46E-10 -- 1.06E-09 N/A -- -- -- --
Dieldrin 1.14E-07 -- 1.30E-08 -- 1.27E-07 Liver 1.43E-03 -- 1.63E-04 1.59E-03
Heptachlor Epoxide 1.19E-09 -- 1.35E-10 -- 1.32E-09 Liver 1.00E-04 -- 1.14E-05 1.12E-04
Benz(a)anthracene 2.91E-08 -- 4.32E-09 -- 3.34E-08 N/A -- -- -- --
Benzo(a)pyrene 2.15E-07 -- 3.18E-08 -- 2.47E-07 N/A -- -- -- --
Benzo(b)fluoranthene 2.38E-08 -- 3.53E-09 -- 2.74E-08 N/A -- -- -- --
Benzo(k)fluoranthene 1.59E-09 -- 2.36E-10 -- 1.83E-09 N/A -- -- -- --
Chrysene 2.66E-10 -- 3.94E-11 -- 3.05E-10 N/A -- -- -- --
Dibenz(a,h)anthracene 2.08E-08 -- 3.08E-09 -- 2.39E-08 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 9.66E-09 -- 1.43E-09 -- 1.11E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 3.95E-06 -- 5.85E-07 4.53E-06
Phenanthrene -- -- -- -- -- Kidney 4.24E-05 -- 6.28E-06 4.87E-05
Ethylbenzene 7.33E-11 -- 2.51E-12 -- 7.58E-11 Liver/Kidney 6.67E-07 -- 2.28E-08 6.89E-07
(Total) 1.12E-06 -- 1.68E-07 1.29E-06 6.73E-02 -- 4.95E-03 7.22E-02

Radionuclide Total
Exposure Point Total 1.29E-06 7.22E-02

Exposure Medium Total 1.29E-06 7.22E-02
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TABLE 9.17.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 6.62E-09 -- -- 6.62E-09 Respiratory -- 6.49E-04 -- 6.49E-04
Ethylbenzene -- 1.72E-08 -- -- 1.72E-08 Developmental -- 6.87E-05 -- 6.87E-05
(Total) -- 2.38E-08 -- 2.38E-08 -- 7.18E-04 -- 7.18E-04

Radionuclide Total
Exposure Point Total 2.38E-08 7.18E-04

Exposure Medium Total 2.38E-08 7.18E-04
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 1.73E-10 -- -- 1.73E-10 Lung/Nasal -- 1.45E-06 -- 1.45E-06
Manganese -- -- -- -- -- CNS -- 9.69E-05 -- 9.69E-05
(Total) -- 1.73E-10 -- 1.73E-10 -- 9.83E-05 -- 9.83E-05

Radionuclide Total
Exposure Point Total 1.73E-10 9.83E-05

Exposure Medium Total 1.73E-10 9.83E-05
Soil Total 1.31E-06 7.30E-02
Receptor Total 1.31E-06 7.30E-02

Total Risk Across All Media 1.31E-06 Total Hazard Index Across All Media 7.30E-02

Total Blood HI = 1.23E-02
Total Bone HI = 1.95E-03
Total CNS HI = 3.61E-02

Total CNS (Behavioral) HI = 2.56E-02
Total CNS (Developmental) HI = 2.04E-03

Total Decr. Org. Wt. HI = 2.45E-04
Total Decr. Wt. Gain HI = 4.53E-06
Total Developmental HI = 2.11E-03

Total Eye HI = 7.91E-04
Total Fetotoxicity HI = 1.95E-03

Total GI Tract HI = 9.37E-03
Total Kidney HI = 5.06E-03

Total Liver HI = 1.71E-02
Total Lung HI = 1.45E-06

Total Nasal HI = 1.45E-06
Total Respiratory HI = 6.49E-04

Total Skin HI = 3.39E-03
Total Vascular HI = 2.18E-03
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TABLE 9.17a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 3.21E-07 -- 1.10E-08 -- 3.32E-07 CNS (Behavioral) 2.47E-02 -- 8.46E-04 2.56E-02
Aluminum -- -- -- -- -- CNS (Developmental) 2.01E-03 -- 2.30E-05 2.04E-03
Antimony -- -- -- -- -- Blood/Liver 6.36E-03 -- 4.83E-04 6.84E-03
Cadmium -- -- -- -- -- Kidney 4.79E-03 -- 2.19E-04 5.01E-03
Chromium 2.00E-07 -- 9.14E-08 -- 2.92E-07 Fetotoxicity/GI Tract/Bone 1.34E-03 -- 6.09E-04 1.95E-03
Cobalt -- -- -- -- -- 4.17E-03 -- 4.76E-05 4.22E-03
Copper -- -- -- -- -- GI Tract 2.46E-03 -- 2.80E-05 2.49E-03
Iron -- -- -- -- -- Liver/Blood/GI Tract 4.88E-03 -- 5.57E-05 4.94E-03
Lead -- -- -- -- -- N/A -- -- -- --
Manganese -- -- -- -- -- CNS 5.60E-03 -- 1.60E-03 7.19E-03
Mercury -- -- -- -- -- CNS 1.17E-03 -- 1.33E-05 1.18E-03
Nickel -- -- -- -- -- Decr. Org. Wt. 1.90E-04 -- 5.42E-05 2.45E-04
Silver -- -- -- -- -- Skin 3.26E-04 -- 9.28E-05 4.18E-04
Vanadium -- -- -- -- -- 9.06E-04 -- 3.97E-04 1.30E-03
Zinc -- -- -- -- -- Blood 4.68E-04 -- 5.34E-06 4.73E-04
4,4'-DDD 1.13E-08 -- 3.87E-10 -- 1.17E-08 N/A -- -- -- --
4,4'-DDE 2.09E-09 -- 7.14E-11 -- 2.16E-09 N/A -- -- -- --
4,4'-DDT 5.99E-08 -- 2.05E-09 -- 6.19E-08 Liver 3.52E-03 -- 1.20E-04 3.64E-03
Aroclor-1248 1.14E-08 -- 1.82E-09 -- 1.32E-08 N/A -- -- -- --
Aroclor-1254 2.73E-09 -- 4.35E-10 -- 3.16E-09 Skin/Eye 6.82E-04 -- 1.09E-04 7.91E-04
Aroclor-1260 9.18E-10 -- 1.46E-10 -- 1.06E-09 N/A -- -- -- --
Dieldrin 1.14E-07 -- 1.30E-08 -- 1.27E-07 Liver 1.43E-03 -- 1.63E-04 1.59E-03
Heptachlor Epoxide 1.19E-09 -- 1.35E-10 -- 1.32E-09 Liver 1.00E-04 -- 1.14E-05 1.12E-04
Benz(a)anthracene 2.91E-08 -- 4.32E-09 -- 3.34E-08 N/A -- -- -- --
Benzo(a)pyrene 2.15E-07 -- 3.18E-08 -- 2.47E-07 N/A -- -- -- --
Benzo(b)fluoranthene 2.38E-08 -- 3.53E-09 -- 2.74E-08 N/A -- -- -- --
Benzo(k)fluoranthene 1.59E-09 -- 2.36E-10 -- 1.83E-09 N/A -- -- -- --
Chrysene 2.66E-10 -- 3.94E-11 -- 3.05E-10 N/A -- -- -- --
Dibenz(a,h)anthracene 2.08E-08 -- 3.08E-09 -- 2.39E-08 N/A -- -- -- --
Indeno(1,2,3-cd)pyrene 9.66E-09 -- 1.43E-09 -- 1.11E-08 N/A -- -- -- --
Naphthalene -- -- -- -- -- Decr. Wt. Gain 3.95E-06 -- 5.85E-07 4.53E-06
Phenanthrene -- -- -- -- -- Kidney 4.24E-05 -- 6.28E-06 4.87E-05
Ethylbenzene 7.33E-11 -- 2.51E-12 -- 7.58E-11 Liver/Kidney 6.67E-07 -- 2.28E-08 6.89E-07
(Total) 1.03E-06 -- 1.65E-07 1.19E-06 6.52E-02 -- 4.88E-03 7.01E-02

Radionuclide Total
Exposure Point Total 1.19E-06 7.01E-02

Exposure Medium Total 1.19E-06 7.01E-02
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TABLE 9.17a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - ADULT TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 6.62E-09 -- -- 6.62E-09 Respiratory -- 6.49E-04 -- 6.49E-04
Ethylbenzene -- 1.72E-08 -- -- 1.72E-08 Developmental -- 6.87E-05 -- 6.87E-05
(Total) -- 2.38E-08 -- 2.38E-08 -- 7.18E-04 -- 7.18E-04

Radionuclide Total
Exposure Point Total 2.38E-08 7.18E-04

Exposure Medium Total 2.38E-08 7.18E-04
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 1.73E-10 -- -- 1.73E-10 Lung/Nasal -- 1.45E-06 -- 1.45E-06
Manganese -- -- -- -- -- CNS -- 9.69E-05 -- 9.69E-05
(Total) -- 1.73E-10 -- 1.73E-10 -- 9.83E-05 -- 9.83E-05

Radionuclide Total
Exposure Point Total 1.73E-10 9.83E-05

Exposure Medium Total 1.73E-10 9.83E-05
Soil Total 1.21E-06 7.09E-02
Receptor Total 1.21E-06 7.09E-02

Total Risk Across All Media 1.21E-06 Total Hazard Index Across All Media 7.09E-02

Total Blood HI = 1.23E-02
Total Bone HI = 1.95E-03
Total CNS HI = 3.61E-02

Total CNS (Behavioral) HI = 2.56E-02
Total CNS (Developmental) HI = 2.04E-03

Total Decr. Org. Wt. HI = 2.45E-04
Total Decr. Wt. Gain HI = 4.53E-06
Total Developmental HI = 2.11E-03

Total Eye HI = 7.91E-04
Total Fetotoxicity HI = 1.95E-03

Total GI Tract HI = 9.37E-03
Total Kidney HI = 5.06E-03

Total Liver HI = 1.71E-02
Total Lung HI = 1.45E-06

Total Nasal HI = 1.45E-06
Total Respiratory HI = 6.49E-04

Total Skin HI = 1.21E-03
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TABLE 9.18.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 1.18E-06 -- 3.98E-08 -- 1.22E-06 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Arsenic 3.48E-07 -- 1.17E-08 -- 3.59E-07 N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 1.80E-06 -- 8.10E-07 -- 2.61E-06 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Copper -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Lead -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Mercury -- -- -- -- -- N/A N/A -- N/A --
Nickel -- -- -- -- -- N/A N/A -- N/A --
Silver -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Zinc -- -- -- -- -- N/A N/A -- N/A --
4,4'-DDD 4.15E-08 -- 1.40E-09 -- 4.29E-08 N/A N/A -- N/A --
4,4'-DDE 7.65E-09 -- 2.58E-10 -- 7.91E-09 N/A N/A -- N/A --
4,4'-DDT 2.19E-07 -- 7.41E-09 -- 2.27E-07 N/A N/A -- N/A --
Aroclor-1248 4.18E-08 -- 6.58E-09 -- 4.84E-08 N/A N/A -- N/A --
Aroclor-1254 1.00E-08 -- 1.58E-09 -- 1.16E-08 N/A N/A -- N/A --
Aroclor-1260 3.37E-09 -- 5.30E-10 -- 3.90E-09 N/A N/A -- N/A --
Dieldrin 4.18E-07 -- 4.71E-08 -- 4.66E-07 N/A N/A -- N/A --
Heptachlor Epoxide 4.35E-09 -- 4.89E-10 -- 4.84E-09 N/A N/A -- N/A --
Benz(a)anthracene 2.62E-07 -- 3.82E-08 -- 3.00E-07 N/A N/A -- N/A --
Benzo(a)pyrene 1.93E-06 -- 2.82E-07 -- 2.21E-06 N/A N/A -- N/A --
Benzo(b)fluoranthene 2.15E-07 -- 3.13E-08 -- 2.46E-07 N/A N/A -- N/A --
Benzo(k)fluoranthene 1.43E-08 -- 2.09E-09 -- 1.64E-08 N/A N/A -- N/A --
Chrysene 2.39E-09 -- 3.49E-10 -- 2.74E-09 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.87E-07 -- 2.73E-08 -- 2.15E-07 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 8.69E-08 -- 1.27E-08 -- 9.96E-08 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
Ethylbenzene 2.69E-10 -- 9.08E-12 -- 2.78E-10 N/A N/A -- N/A --
(Total) 6.78E-06 -- 1.32E-06 8.10E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 8.10E-06 --

Exposure Medium Total 8.10E-06 --
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TABLE 9.18.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 8.52E-09 -- -- 8.52E-09 N/A -- N/A -- --
Ethylbenzene -- 2.21E-08 -- -- 2.21E-08 N/A -- N/A -- --
(Total) -- 3.06E-08 -- 3.06E-08 -- -- -- --

Radionuclide Total
Exposure Point Total 3.06E-08 --

Exposure Medium Total 3.06E-08 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 3.22E-10 -- -- 3.22E-10 N/A -- N/A -- --
Manganese -- -- -- -- -- N/A -- N/A -- --
(Total) -- 3.22E-10 -- 3.22E-10 -- -- -- --

Radionuclide Total
Exposure Point Total 3.22E-10 --

Exposure Medium Total 3.22E-10 --
Soil Total 8.13E-06 --
Receptor Total 8.13E-06 --

Total Risk Across All Media 8.13E-06 Total Hazard Index Across All Media --
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TABLE 9.18a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Soil Soil Contact With Site 3 Landfill Area 
Soil

Total 2,3,7,8-TCDD Equiv. 1.18E-06 -- 3.98E-08 -- 1.22E-06 N/A N/A -- N/A --
Aluminum -- -- -- -- -- N/A N/A -- N/A --
Antimony -- -- -- -- -- N/A N/A -- N/A --
Cadmium -- -- -- -- -- N/A N/A -- N/A --
Chromium 1.80E-06 -- 8.10E-07 -- 2.61E-06 N/A N/A -- N/A --
Cobalt -- -- -- -- -- N/A N/A -- N/A --
Copper -- -- -- -- -- N/A N/A -- N/A --
Iron -- -- -- -- -- N/A N/A -- N/A --
Lead -- -- -- -- -- N/A N/A -- N/A --
Manganese -- -- -- -- -- N/A N/A -- N/A --
Mercury -- -- -- -- -- N/A N/A -- N/A --
Nickel -- -- -- -- -- N/A N/A -- N/A --
Silver -- -- -- -- -- N/A N/A -- N/A --
Vanadium -- -- -- -- -- N/A N/A -- N/A --
Zinc -- -- -- -- -- N/A N/A -- N/A --
4,4'-DDD 4.15E-08 -- 1.40E-09 -- 4.29E-08 N/A N/A -- N/A --
4,4'-DDE 7.65E-09 -- 2.58E-10 -- 7.91E-09 N/A N/A -- N/A --
4,4'-DDT 2.19E-07 -- 7.41E-09 -- 2.27E-07 N/A N/A -- N/A --
Aroclor-1248 4.18E-08 -- 6.58E-09 -- 4.84E-08 N/A N/A -- N/A --
Aroclor-1254 1.00E-08 -- 1.58E-09 -- 1.16E-08 N/A N/A -- N/A --
Aroclor-1260 3.37E-09 -- 5.30E-10 -- 3.90E-09 N/A N/A -- N/A --
Dieldrin 4.18E-07 -- 4.71E-08 -- 4.66E-07 N/A N/A -- N/A --
Heptachlor Epoxide 4.35E-09 -- 4.89E-10 -- 4.84E-09 N/A N/A -- N/A --
Benz(a)anthracene 2.62E-07 -- 3.82E-08 -- 3.00E-07 N/A N/A -- N/A --
Benzo(a)pyrene 1.93E-06 -- 2.82E-07 -- 2.21E-06 N/A N/A -- N/A --
Benzo(b)fluoranthene 2.15E-07 -- 3.13E-08 -- 2.46E-07 N/A N/A -- N/A --
Benzo(k)fluoranthene 1.43E-08 -- 2.09E-09 -- 1.64E-08 N/A N/A -- N/A --
Chrysene 2.39E-09 -- 3.49E-10 -- 2.74E-09 N/A N/A -- N/A --
Dibenz(a,h)anthracene 1.87E-07 -- 2.73E-08 -- 2.15E-07 N/A N/A -- N/A --
Indeno(1,2,3-cd)pyrene 8.69E-08 -- 1.27E-08 -- 9.96E-08 N/A N/A -- N/A --
Naphthalene -- -- -- -- -- N/A N/A -- N/A --
Phenanthrene -- -- -- -- -- N/A N/A -- N/A --
Ethylbenzene 2.69E-10 -- 9.08E-12 -- 2.78E-10 N/A N/A -- N/A --
(Total) 6.43E-06 -- 1.31E-06 7.74E-06 -- -- -- --

Radionuclide Total
Exposure Point Total 7.74E-06 --

Exposure Medium Total 7.74E-06 --
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TABLE 9.18a.CTE
SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs - LIFETIME TRESPASSER/RECREATIONAL PERSON EXPOSURE TO SITE 3 LANDFILL AREA SOIL

CENTRAL TENDENCY EXPOSURE, BACKGROUND ELIMINATED
NAS JRB, WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future
Receptor Population:  Trespasser/Recreational Person
Receptor Age:  Child/Adult

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient
Medium Point

Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure
(Radiation) Routes Total Target Organ(s) Routes Total

Air Ambient VOC Inhalation from 
Site 3 Landfill Area Soil

Naphthalene -- 8.52E-09 -- -- 8.52E-09 N/A -- N/A -- --
Ethylbenzene -- 2.21E-08 -- -- 2.21E-08 N/A -- N/A -- --
(Total) -- 3.06E-08 -- 3.06E-08 -- -- -- --

Radionuclide Total
Exposure Point Total 3.06E-08 --

Exposure Medium Total 3.06E-08 --
Particulates Particulate Dust Inhalation from 

Site 3 Landfill Area Soil
Chromium -- 3.22E-10 -- -- 3.22E-10 N/A -- N/A -- --
Manganese -- -- -- -- -- N/A -- N/A -- --
(Total) -- 3.22E-10 -- 3.22E-10 -- -- -- --

Radionuclide Total
Exposure Point Total 3.22E-10 --

Exposure Medium Total 3.22E-10 --
Soil Total 7.77E-06 --
Receptor Total 7.77E-06 --

Total Risk Across All Media 7.77E-06 Total Hazard Index Across All Media --
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

From File   S:\ritchiem\Willow Grove\Site 3 Risk Assessment\ProUCL\ProUCL WSTs and Excel Outputs\S3GW.wst

Full Precision   ON

General Statistics

Number of Valid Data 20 Number of Detected Data 11

Arsenic

Percent Non-Detects 45.00%

Number of Distinct Detected Data 7 Number of Non-Detect Data 9

Raw Statistics Log-transformed Statistics

Minimum Detected 0.4 Minimum Detected -0.916291

Mean of Detected 1.9090909 Mean of Detected -0.054288

Maximum Detected 9.1 Maximum Detected 2.2082744

Minimum Non-Detect 6 Minimum Non-Detect 1.7917595

SD of Detected 2.8891018 SD of Detected 1.0867426

Maximum Non-Detect 6 Maximum Non-Detect 1.7917595

Shapiro Wilk Test Statistic 0.5889019 Shapiro Wilk Test Statistic 0.7581042

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.85 5% Shapiro Wilk Critical Value 0.85

Mean 2.4 Mean 0.4645171

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 3.2385098    95%  H-Stat (DL/2) UCL 8.7879783

SD 2.1686765 SD 0.9838039

0.9337494

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 1.4287993

MLE method failed to converge properly Mean in Log Scale -0.204927

SD in Log Scale

   95% Percentile Bootstrap UCL 2.28382

SD in Original Scale 2.1964896

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 2.636213

k star (bias corrected) 0.6724022 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.8392098

nu star 14.792848

A-D Test Statistic 1.618485 Nonparametric Statistics

5% A-D Critical Value 0.7585173 Kaplan-Meier (KM) Method

K-S Test Statistic 0.7585173 Mean 1.345
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

5% K-S Critical Value 0.2640059 SD 2.14627

2.2065983

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.5081421

   95% KM (t) UCL 2.2236451

Minimum 0.0531147    95% KM (bootstrap t) UCL 5.3029368

Assuming Gamma Distribution    95% KM (z) UCL 2.1808193

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 1.8132343    95% KM (Percentile Bootstrap) UCL 2.225

Maximum 9.1    95% KM (BCA) UCL 2.3088889

SD 2.1997125 97.5% KM (Chebyshev) UCL 4.5183461

Median 1.0009797 95% KM (Chebyshev) UCL 3.5599399

4.5183461

Theta star 2.0129576

k star 0.9007811 99% KM (Chebyshev) UCL 6.4009496

   95% Gamma Approximate UCL 2.8047347

Nu star 36.031246 Potential UCLs to Use

AppChi2 23.293857  97.5% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Cobalt

   95% Adjusted Gamma UCL 2.9056471

General Statistics

Number of Valid Data 20 Number of Detected Data 8

Percent Non-Detects 60.00%

Number of Distinct Detected Data 5 Number of Non-Detect Data 12

Raw Statistics Log-transformed Statistics

Minimum Detected 0.2 Minimum Detected -1.609438

Mean of Detected 1.375 Mean of Detected -0.412565

Maximum Detected 4 Maximum Detected 1.3862944

Minimum Non-Detect 6 Minimum Non-Detect 1.7917595

SD of Detected 1.5322719 SD of Detected 1.3598573

Maximum Non-Detect 6 Maximum Non-Detect 1.7917595

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.7897881 Shapiro Wilk Test Statistic 0.7815741

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818

Mean 2.35 Mean 0.4941414

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 1.2377824 SD 1.1217006
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

   95% DL/2 (t) UCL 2.8285834    95%  H-Stat (DL/2) UCL 12.696032

1.2893557

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 1.3533919

MLE method failed to converge properly Mean in Log Scale -0.412565

SD in Log Scale

   95% Percentile Bootstrap UCL 1.9374617

SD in Original Scale 1.5937256

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 2.0598023

k star (bias corrected) 0.5898852 Data do not follow a Discernable Distribution (0.05)

Theta Star 2.3309618

nu star 9.438164

A-D Test Statistic 0.8315648 Nonparametric Statistics

5% A-D Critical Value 0.7428002 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.303431 SD 1.4333091

K-S Test Statistic 0.7428002 Mean 1.375

2.351061

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.5417399

   95% KM (t) UCL 2.3117403

Minimum 1E-09    95% KM (bootstrap t) UCL 3.147967

Assuming Gamma Distribution    95% KM (z) UCL 2.2660829

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 1.4236829    95% KM (Percentile Bootstrap) UCL 2.3

Maximum 4.0521106    95% KM (BCA) UCL 2.4

SD 1.430052 97.5% KM (Chebyshev) UCL 4.7581647

Median 0.861155 95% KM (Chebyshev) UCL 3.7363896

2.4

Theta star 6.7024705

k star 0.2124117 99% KM (Chebyshev) UCL 6.7652442

   95% Gamma Approximate UCL 3.997738

Nu star 8.4964666 Potential UCLs to Use

AppChi2 3.0257797    95% KM (BCA) UCL

Note: DL/2 is not a recommended method.

Manganese

   95% Adjusted Gamma UCL 4.362309

General Statistics

Number of Valid Data 20 Number of Detected Data 16

Percent Non-Detects 20.00%

Number of Distinct Detected Data 16 Number of Non-Detect Data 4

Raw Statistics Log-transformed Statistics

Minimum Detected 0.4 Minimum Detected -0.916291

Mean of Detected 12.8625 Mean of Detected 1.4682532

Maximum Detected 103 Maximum Detected 4.634729

Minimum Non-Detect 6 Minimum Non-Detect 1.7917595

SD of Detected 25.636195 SD of Detected 1.4235839

Maximum Non-Detect 6 Maximum Non-Detect 1.7917595
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Shapiro Wilk Test Statistic 0.5104119 Shapiro Wilk Test Statistic 0.9494455

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.887 5% Shapiro Wilk Critical Value 0.887

Mean 10.89 Mean 1.394325

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 19.835114    95%  H-Stat (DL/2) UCL 25.834444

SD 23.135161 SD 1.2739515

1.3447881

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 10.760672

MLE yields a negative mean Mean in Log Scale 1.304273

SD in Log Scale

   95% Percentile Bootstrap UCL 21.017844

SD in Original Scale 23.192104

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 25.911636

k star (bias corrected) 0.5071019 Data appear Lognormal at 5% Significance Level

Theta Star 25.364726

nu star 16.22726

A-D Test Statistic 1.1302143 Nonparametric Statistics

5% A-D Critical Value 0.7899822 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.2260403 SD 22.626746

K-S Test Statistic 0.7899822 Mean 10.688

19.665991

Data not Gamma Distributed at 5% Significance Level SE of Mean 5.226459

   95% KM (t) UCL 19.725242

Minimum 1E-09    95% KM (bootstrap t) UCL 47.878009

Assuming Gamma Distribution    95% KM (z) UCL 19.28476

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 11.974095    95% KM (Percentile Bootstrap) UCL 19.708333

Maximum 103    95% KM (BCA) UCL 20.974286

SD 23.254 97.5% KM (Chebyshev) UCL 43.327226

Median 2.85 95% KM (Chebyshev) UCL 33.469607

43.327226

Theta star 38.821994

k star 0.3084359 99% KM (Chebyshev) UCL 62.69061

   95% Gamma Approximate UCL 27.105908

Nu star 12.337434 Potential UCLs to Use

AppChi2 5.4500887  97.5% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Bis(2-ethylhexyl)phthalate

   95% Adjusted Gamma UCL 29.015033

General Statistics

Number of Valid Data 19 Number of Detected Data 2
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Percent Non-Detects 89.47%

Number of Distinct Detected Data 2 Number of Non-Detect Data 17

Raw Statistics Log-transformed Statistics

Minimum Detected 6 Minimum Detected 1.7917595

Mean of Detected 8.5 Mean of Detected 2.0948274

Maximum Detected 11 Maximum Detected 2.3978953

Minimum Non-Detect 10 Minimum Non-Detect 2.3025851

SD of Detected 3.5355339 SD of Detected 0.4286027

Maximum Non-Detect 11 Maximum Non-Detect 2.3978953

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 18

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 1

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 94.74%

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic     N/A    Shapiro Wilk Test Statistic     N/A    

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value     N/A    5% Shapiro Wilk Critical Value     N/A    

Mean 5.3947368 Mean 1.6655479

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 5.9438128    95%  H-Stat (DL/2) UCL 6.0976142

SD 1.3802068 SD 0.1832078

    N/A    

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale     N/A    

MLE method failed to converge properly Mean in Log Scale     N/A    

SD in Log Scale

   95% Percentile Bootstrap UCL     N/A    

SD in Original Scale     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL     N/A    

k star (bias corrected)     N/A    Data do not follow a Discernable Distribution (0.05)

Theta Star     N/A    
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

nu star     N/A    

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 1.1164844

K-S Test Statistic     N/A    Mean 6.2631579

    N/A    

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.3622354

   95% KM (t) UCL 6.8912971

Minimum     N/A       95% KM (bootstrap t) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 6.8589821

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL     N/A    

Maximum     N/A       95% KM (BCA) UCL     N/A    

SD     N/A    97.5% KM (Chebyshev) UCL 8.5253171

Median     N/A    95% KM (Chebyshev) UCL 7.8421053

6.8912971

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 9.8673543

   95% Gamma Approximate UCL     N/A       95% KM (% Bootstrap) UCL     N/A    

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

1,1-Dichloroethane

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 66 Number of Detected Data 3

Percent Non-Detects 95.45%

Number of Distinct Detected Data 3 Number of Non-Detect Data 63

Raw Statistics Log-transformed Statistics

Minimum Detected 5.9 Minimum Detected 1.7749524

Mean of Detected 6.8 Mean of Detected 1.9065454

Maximum Detected 8.2 Maximum Detected 2.1041342

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 1.2288206 SD of Detected 0.1742319

Maximum Non-Detect 1 Maximum Non-Detect 0

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 0.875811 Shapiro Wilk Test Statistic 0.8923765

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Mean 0.7863636 Mean -0.574979

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 1.06155    95%  H-Stat (DL/2) UCL 0.6757897

SD 1.3397918 SD 0.5465179

0.7174544

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 1.9107743

MLE method failed to converge properly Mean in Log Scale 0.3946193

SD in Log Scale

   95% Percentile Bootstrap UCL 2.2246931

SD in Original Scale 1.4967849

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 2.27504

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.2844331

K-S Test Statistic     N/A    Mean 5.9409091

6.1999653

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0428799

   95% KM (t) UCL 6.01246

Minimum     N/A       95% KM (bootstrap t) UCL 6.0675707

Assuming Gamma Distribution    95% KM (z) UCL 6.0114403

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 8.2

Maximum     N/A       95% KM (BCA) UCL 8.2

SD     N/A    97.5% KM (Chebyshev) UCL 6.208694

Median     N/A    95% KM (Chebyshev) UCL 6.1278183

6.01246

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 6.3675588

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 8.2

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

Bromodichloromethane

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 66 Number of Detected Data 1

Percent Non-Detects 98.48%

Number of Distinct Detected Data 1 Number of Non-Detect Data 65

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

The data set for variable Bromodichloromethane was not processed!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

Carbon Tetrachloride

General Statistics

Number of Valid Data 66 Number of Detected Data 4

Percent Non-Detects 93.94%

Number of Distinct Detected Data 4 Number of Non-Detect Data 62

Raw Statistics Log-transformed Statistics

Minimum Detected 0.27 Minimum Detected -1.309333

Mean of Detected 0.3125 Mean of Detected -1.172329

Maximum Detected 0.38 Maximum Detected -0.967584

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 0.0499166 SD of Detected 0.1548122

Maximum Non-Detect 1 Maximum Non-Detect 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9061258 Shapiro Wilk Test Statistic 0.9203571

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Mean 0.4886364 Mean -0.722189

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.4981542    95%  H-Stat (DL/2) UCL 0.5540057

SD 0.0463394 SD 0.1199165

0.1944798

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.3154622

MLE method failed to converge properly Mean in Log Scale -1.172329

SD in Log Scale

   95% Percentile Bootstrap UCL 0.3281943

SD in Original Scale 0.0617006

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.3286233

k star (bias corrected) 13.826964 Data appear Normal at 5% Significance Level

Theta Star 0.0226008
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

nu star 110.61571

A-D Test Statistic 0.3331905 Nonparametric Statistics

5% A-D Critical Value 0.6559938 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.3938358 SD 0.043229

K-S Test Statistic 0.6559938 Mean 0.3125

0.3602233

Data appear Gamma Distributed at 5% Significance Level SE of Mean 0.0249583

   95% KM (t) UCL 0.3541463

Minimum 0.1195391    95% KM (bootstrap t) UCL 0.3910147

Assuming Gamma Distribution    95% KM (z) UCL 0.3535527

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.3047655    95% KM (Percentile Bootstrap) UCL 0.36

Maximum 0.38    95% KM (BCA) UCL 0.35

SD 0.0598117 97.5% KM (Chebyshev) UCL 0.4683645

Median 0.3192906 95% KM (Chebyshev) UCL 0.4212907

0.3541463

Theta star 0.0149314

k star 20.410984 99% KM (Chebyshev) UCL 0.5608319

   95% Gamma Approximate UCL 0.3189222    95% KM (Percentile Bootstrap) UCL 0.36

Nu star 2694.2499 Potential UCLs to Use

AppChi2 2574.6548    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Chloroform

   95% Adjusted Gamma UCL     N/A

General Statistics

Number of Valid Data 66 Number of Detected Data 8

Percent Non-Detects 87.88%

Number of Distinct Detected Data 6 Number of Non-Detect Data 58

Raw Statistics Log-transformed Statistics

Minimum Detected 0.22 Minimum Detected -1.514128

Mean of Detected 0.824375 Mean of Detected -0.497153

Maximum Detected 1.6 Maximum Detected 0.4700036

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 0.6502935 SD of Detected 0.8457939

Maximum Non-Detect 1 Maximum Non-Detect 0

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Warning:  There are only 8 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.7438449 Shapiro Wilk Test Statistic 0.8368284

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.818 5% Shapiro Wilk Critical Value 0.818
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Mean 0.5393182 Mean -0.66939

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.5883217    95%  H-Stat (DL/2) UCL 0.6096326

SD 0.2385822 SD 0.2849462

0.6484053

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.461979

MLE method failed to converge properly Mean in Log Scale -0.983742

SD in Log Scale

   95% Percentile Bootstrap UCL 0.533252

SD in Original Scale 0.3351804

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.5422757

k star (bias corrected) 1.2041184 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 0.6846295

nu star 19.265895

A-D Test Statistic 0.7851344 Nonparametric Statistics

5% A-D Critical Value 0.72581 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.2980554 SD 0.2840184

K-S Test Statistic 0.72581 Mean 0.4154091

0.5344486

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.0646355

   95% KM (t) UCL 0.5232623

Minimum 1E-09    95% KM (bootstrap t) UCL 0.5861542

Assuming Gamma Distribution    95% KM (z) UCL 0.5217251

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 0.6000482    95% KM (Percentile Bootstrap) UCL 0.5356818

Maximum 1.6    95% KM (BCA) UCL 0.5389697

SD 0.4335897 97.5% KM (Chebyshev) UCL 0.8190579

Median 0.5459904 95% KM (Chebyshev) UCL 0.6971489

0.5232623

Theta star 1.3890486

k star 0.431985 99% KM (Chebyshev) UCL 1.0585246

   95% Gamma Approximate UCL 0.8414191

Nu star 57.022019 Potential UCLs to Use

AppChi2 40.664583    95% KM (t) UCL

Note: DL/2 is not a recommended method.

Dibromochloromethane

   95% Adjusted Gamma UCL 0.8478445

General Statistics

Number of Valid Data 66 Number of Detected Data 1

Percent Non-Detects 98.48%

Number of Distinct Detected Data 1 Number of Non-Detect Data 65

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).
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APPENDIX K, TABLE K-1
UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

The data set for variable Dibromochloromethane was not processed!

Tetrachloroethene

General Statistics

Number of Valid Data 66 Number of Detected Data 50

Percent Non-Detects 24.24%

Number of Distinct Detected Data 44 Number of Non-Detect Data 16

Raw Statistics Log-transformed Statistics

Minimum Detected 0.23 Minimum Detected -1.469676

Mean of Detected 4.0912 Mean of Detected 0.8601401

Maximum Detected 14 Maximum Detected 2.6390573

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 3.9551876 SD of Detected 1.1394508

Maximum Non-Detect 1 Maximum Non-Detect 0

Shapiro Wilk Test Statistic 0.8279376 Shapiro Wilk Test Statistic 0.9402841

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.947 5% Shapiro Wilk Critical Value 0.947

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

SD 3.7679943 SD 1.1952723

Mean 3.2206061 Mean 0.4835856

   95% DL/2 (t) UCL 3.9945328    95%  H-Stat (DL/2) UCL 3.6974088

Mean 1.4265898 Mean in Log Scale 0.5235575

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% MLE (t) UCL 2.5990942 Mean in Original Scale 3.2677258

SD 5.7085377 SD in Log Scale 1.1963775

   95% Percentile Bootstrap UCL 4.0475889

   95% MLE (Tiku) UCL 2.8073364 SD in Original Scale 3.7383888

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 4.0950869

k star (bias corrected) 0.9970019 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 4.1035025

nu star 99.700195

A-D Test Statistic 0.8595202 Nonparametric Statistics

5% A-D Critical Value 0.7787772 Kaplan-Meier (KM) Method

5% K-S Critical Value 0.1287962 SD 3.7241493

K-S Test Statistic 0.7787772 Mean 3.24329

Data follow Appr. Gamma Distribution at 5% Significance Level SE of Mean 0.4633671

   95% KM (t) UCL 4.0164811

Assuming Gamma Distribution    95% KM (z) UCL 4.0054612
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UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

4.0146544

Minimum 1E-09    95% KM (bootstrap t) UCL 4.1074186

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean 3.5508879    95% KM (Percentile Bootstrap) UCL 3.9666768

Maximum 14    95% KM (BCA) UCL 4.0058264

SD 3.6620958 97.5% KM (Chebyshev) UCL 6.137017

Median 2.45 95% KM (Chebyshev) UCL 5.2630606

5.2630606

Theta star 9.6214044

k star 0.3690613 99% KM (Chebyshev) UCL 7.853735

   95% Gamma Approximate UCL 5.1340263

Nu star 48.71609 Potential UCLs to Use

AppChi2 33.693901    95% KM (Chebyshev) UCL

Note: DL/2 is not a recommended method.

Trichloroethene

   95% Adjusted Gamma UCL 5.1768775

General Statistics

Number of Valid Data 63 Number of Detected Data 3

Percent Non-Detects 95.24%

Number of Distinct Detected Data 3 Number of Non-Detect Data 60

Raw Statistics Log-transformed Statistics

Minimum Detected 1.5 Minimum Detected 0.4054651

Mean of Detected 2.1666667 Mean of Detected 0.7262404

Maximum Detected 3.1 Maximum Detected 1.1314021

Minimum Non-Detect 1 Minimum Non-Detect 0

SD of Detected 0.8326664 SD of Detected 0.3702525

Maximum Non-Detect 1 Maximum Non-Detect 0

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Shapiro Wilk Test Statistic 0.9230592 Shapiro Wilk Test Statistic 0.9610223

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Mean 0.5793651 Mean -0.625557

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

   95% DL/2 (t) UCL 0.6609446    95%  H-Stat (DL/2) UCL 0.5751288

SD 0.3877806 SD 0.3118713
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UCL AND DISTRIBUTION STASTISTICS - SITE 3 GROUNDWATER
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1.5408242

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

Mean in Original Scale 0.2525656

MLE yields a negative mean Mean in Log Scale -2.493394

SD in Log Scale

   95% Percentile Bootstrap UCL 0.3536917

SD in Original Scale 0.4976725

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

   95% BCA Bootstrap UCL 0.4023385

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

nu star     N/A    

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

5% K-S Critical Value     N/A    SD 0.2053455

K-S Test Statistic     N/A    Mean 1.531746

1.7892507

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0316855

   95% KM (t) UCL 1.5846546

Minimum     N/A       95% KM (bootstrap t) UCL 1.5928427

Assuming Gamma Distribution    95% KM (z) UCL 1.5838641

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Mean     N/A       95% KM (Percentile Bootstrap) UCL 3.1

Maximum     N/A       95% KM (BCA) UCL 3.1

SD     N/A    97.5% KM (Chebyshev) UCL 1.7296219

Median     N/A    95% KM (Chebyshev) UCL 1.6698599

1.5846546

Theta star     N/A    

k star     N/A    99% KM (Chebyshev) UCL 1.8470128

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 3.1

Nu star     N/A    Potential UCLs to Use

AppChi2     N/A       95% KM (t) UCL

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A
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APPENDIX K, TABLE K-2
UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Benzo(b)fluoranthene was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Benzo(b)fluoranthene

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Benzo(a)pyrene was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Benzo(a)pyrene

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Benz(a)anthracene was not processed!

Benz(a)anthracene

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Full Precision   ON

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   S:\ritchiem\Willow Grove\Site 3 Risk Assessment\ProUCL\H3SS.wst
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UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA SURFACE SOIL
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Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Indeno(1,2,3-cd)pyrene was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Indeno(1,2,3-cd)pyrene

Warning: This data set only has 1 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Dibenz(a,h)anthracene was not processed!

General Statistics

Number of Valid Observations 1 Number of Distinct Observations 1

Dibenz(a,h)anthracene
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UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

SD in Original Scale 1360.2692

   95% Percentile Bootstrap UCL 1302.4154

SD in Log Scale 2.0576335

Mean in Original Scale 662.36929

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE yields a negative mean Mean in Log Scale 4.4977392

   95% DL/2 (t) UCL 1409.8431    95%  H-Stat (DL/2) UCL 1153.3849

Mean 760.84615 Mean 5.7057802

SD 1312.9148 SD 1.2726178

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.927481 Shapiro Wilk Test Statistic 0.8637453

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 440 Maximum Non-Detect 6.0867747

SD of Detected 1948.7032 SD of Detected 2.1755232

Minimum Non-Detect 380 Minimum Non-Detect 5.9401713

Maximum Detected 4200 Maximum Detected 8.3428398

Mean of Detected 2029 Mean of Detected 6.6562025

Raw Statistics Log-transformed Statistics

Minimum Detected 36 Minimum Detected 3.5835189

Number of Distinct Detected Data 4 Number of Non-Detect Data 9

Percent Non-Detects 69.23%

Benz(a)anthracene

General Statistics

Number of Valid Data 13 Number of Detected Data 4

Full Precision   ON

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   S:\ritchiem\Willow Grove\Site 3 Risk Assessment\ProUCL\ProUCL WSTs and Excel Outputs\H3SO.wst
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APPENDIX K, TABLE K-3
UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

the resulting calculations may not be reliable enough to draw conclusions

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 440 Maximum Non-Detect 6.0867747

SD of Detected 1474.076 SD of Detected 2.0214317

Minimum Non-Detect 380 Minimum Non-Detect 5.9401713

Maximum Detected 3200 Maximum Detected 8.0709061

Mean of Detected 1675 Mean of Detected 6.5949962

Raw Statistics Log-transformed Statistics

Minimum Detected 40 Minimum Detected 3.6888795

Number of Distinct Detected Data 4 Number of Non-Detect Data 9

Percent Non-Detects 69.23%

Benzo(a)pyrene

General Statistics

Number of Valid Data 13 Number of Detected Data 4

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 15.946768    95% KM (t) UCL 1398.3463

   95% Gamma Approximate UCL 3442.8017    95% KM (Percentile Bootstrap) UCL 3184.6154

Theta star 1997.0397

Nu star 26.735338 Potential UCLs to Use

SD 1500.6433 97.5% KM (Chebyshev) UCL 3274.0738

k star 1.0282822 99% KM (Chebyshev) UCL 4831.275

Mean 2053.5204    95% KM (Percentile Bootstrap) UCL 3184.6154

Median 1618.3844 95% KM (Chebyshev) UCL 2481.3251

Minimum 36    95% KM (bootstrap t) UCL 1176.1455

Maximum 4200    95% KM (BCA) UCL 4200

Assuming Gamma Distribution    95% KM (z) UCL 1340.5813

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1344.91

Data appear Gamma Distributed at 5% Significance Level SE of Mean 420.31126

   95% KM (t) UCL 1398.3463

K-S Test Statistic 0.6750356 Mean 649.23077

5% K-S Critical Value 0.4073422 SD 1312.4215

A-D Test Statistic 0.3371679 Nonparametric Statistics

5% A-D Critical Value 0.6750356 Kaplan-Meier (KM) Method

nu star 2.610165

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.3262706 Data appear Normal at 5% Significance Level

Theta Star 6218.764

   95% BCA Bootstrap UCL 1539.1165
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APPENDIX K, TABLE K-3
UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Benzo(b)fluoranthene

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 20.285286    95% KM (t) UCL 1133.749

   95% Gamma Approximate UCL 2689.7471    95% KM (Percentile Bootstrap) UCL 2692.3077

Theta star 1362.3891

Nu star 32.268768 Potential UCLs to Use

SD 1082.778 97.5% KM (Chebyshev) UCL 2612.7463

k star 1.2411064 99% KM (Chebyshev) UCL 3840.588

Mean 1690.8699    95% KM (Percentile Bootstrap) UCL 2692.3077

Median 1410.5411 95% KM (Chebyshev) UCL 1987.6698

Minimum 40    95% KM (bootstrap t) UCL 903.07095

Maximum 3200    95% KM (BCA) UCL 3200

Assuming Gamma Distribution    95% KM (z) UCL 1088.2017

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1183.0257

Data appear Gamma Distributed at 5% Significance Level SE of Mean 331.41234

   95% KM (t) UCL 1133.749

K-S Test Statistic 0.6713296 Mean 543.07692

5% K-S Critical Value 0.4055014 SD 1034.8347

A-D Test Statistic 0.3884727 Nonparametric Statistics

5% A-D Critical Value 0.6713296 Kaplan-Meier (KM) Method

nu star 2.7848135

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.3481017 Data appear Normal at 5% Significance Level

Theta Star 4811.8123

   95% BCA Bootstrap UCL 1214.1999

   95% MLE (Tiku) UCL 3345.7094 SD in Original Scale 1070.6975

   95% Percentile Bootstrap UCL 1059.0199

SD 992.3709 SD in Log Scale 1.9122032

   95% MLE (t) UCL 2827.7101 Mean in Original Scale 557.49002

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2337.1636 Mean in Log Scale 4.588963

   95% DL/2 (t) UCL 1157.7827    95%  H-Stat (DL/2) UCL 940.66023

Mean 651.92308 Mean 5.6869475

SD 1023.3494 SD 1.191621

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9308747 Shapiro Wilk Test Statistic 0.8336968

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
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APPENDIX K, TABLE K-3
UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

K-S Test Statistic 0.6696667 Mean 683.07692

A-D Test Statistic 0.3240296 Nonparametric Statistics

5% A-D Critical Value 0.6696667 Kaplan-Meier (KM) Method

nu star 2.9191435

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.3648929 Data appear Normal at 5% Significance Level

Theta Star 5664.6753

   95% BCA Bootstrap UCL 1559.0832

   95% MLE (Tiku) UCL 4173.2499 SD in Original Scale 1322.5611

   95% Percentile Bootstrap UCL 1327.4505

SD 1271.0451 SD in Log Scale 1.7697221

   95% MLE (t) UCL 3509.4715 Mean in Original Scale 701.94011

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 2881.1716 Mean in Log Scale 5.0254037

   95% DL/2 (t) UCL 1408.411    95%  H-Stat (DL/2) UCL 992.3331

Mean 772.53846 Mean 5.7760163

SD 1286.3642 SD 1.2090813

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9698801 Shapiro Wilk Test Statistic 0.8609414

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 440 Maximum Non-Detect 6.0867747

SD of Detected 1841.6178 SD of Detected 1.8642842

Minimum Non-Detect 380 Minimum Non-Detect 5.9401713

Maximum Detected 4200 Maximum Detected 8.3428398

Mean of Detected 2067 Mean of Detected 6.8844697

Raw Statistics Log-transformed Statistics

Minimum Detected 68 Minimum Detected 4.2195077

Number of Distinct Detected Data 4 Number of Non-Detect Data 9

Percent Non-Detects 69.23%

General Statistics

Number of Valid Data 13 Number of Detected Data 4
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APPENDIX K, TABLE K-3
UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.89284 Shapiro Wilk Test Statistic 0.8433977

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 84.62%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 11

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 2

Maximum Non-Detect 440 Maximum Non-Detect 6.0867747

SD of Detected 211.6601 SD of Detected 0.637033

Minimum Non-Detect 380 Minimum Non-Detect 5.9401713

Maximum Detected 580 Maximum Detected 6.3630281

Mean of Detected 420 Mean of Detected 5.923531

Raw Statistics Log-transformed Statistics

Minimum Detected 180 Minimum Detected 5.1929569

Number of Distinct Detected Data 3 Number of Non-Detect Data 10

Percent Non-Detects 76.92%

Dibenz(a,h)anthracene

General Statistics

Number of Valid Data 13 Number of Detected Data 3

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2 20.054505    95% KM (t) UCL 1412.6795

   95% Gamma Approximate UCL 3328.4717    95% KM (Percentile Bootstrap) UCL 3100

Theta star 1697.19

Nu star 31.977893 Potential UCLs to Use

SD 1418.7805 97.5% KM (Chebyshev) UCL 3239.5479

k star 1.229919 99% KM (Chebyshev) UCL 4756.1871

Mean 2087.4062    95% KM (Percentile Bootstrap) UCL 3100

Median 1727.7064 95% KM (Chebyshev) UCL 2467.4487

Minimum 68    95% KM (bootstrap t) UCL 1220.0995

Maximum 4200    95% KM (BCA) UCL 4200

Assuming Gamma Distribution    95% KM (z) UCL 1356.4191

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 1480.7831

Data appear Gamma Distributed at 5% Significance Level SE of Mean 409.36297

   95% KM (t) UCL 1412.6795

5% K-S Critical Value 0.4045541 SD 1278.2355
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APPENDIX K, TABLE K-3
UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Maximum Detected 2000 Maximum Detected 7.6009025

Raw Statistics Log-transformed Statistics

Minimum Detected 28 Minimum Detected 3.3322045

Number of Distinct Detected Data 4 Number of Non-Detect Data 9

Percent Non-Detects 69.23%

Indeno(1,2,3-cd)pyrene

General Statistics

Number of Valid Data 13 Number of Detected Data 4

   95% Adjusted Gamma UCL     N/A

Note: DL/2 is not a recommended method.

AppChi2     N/A       95% KM (t) UCL 314.59235

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 580

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 512.92239

k star     N/A    99% KM (Chebyshev) UCL 677.57307

Mean     N/A       95% KM (Percentile Bootstrap) UCL 580

Median     N/A    95% KM (Chebyshev) UCL 429.10111

Minimum     N/A       95% KM (bootstrap t) UCL 268.48293

Maximum     N/A       95% KM (BCA) UCL     N/A    

Assuming Gamma Distribution    95% KM (z) UCL 308.48456

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 441.13939

Data not Gamma Distributed at 5% Significance Level SE of Mean 44.441612

   95% KM (t) UCL 314.59235

K-S Test Statistic     N/A    Mean 235.38462

5% K-S Critical Value     N/A    SD 130.83256

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 327.36079

SD in Original Scale 142.56752

   95% Percentile Bootstrap UCL 306.2668

SD in Log Scale 0.4944724

Mean in Original Scale 240.89246

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale 5.3584993

   95% DL/2 (t) UCL 313.08136    95%  H-Stat (DL/2) UCL 310.22965

Mean 248.46154 Mean 5.430302

SD 130.72529 SD 0.3848571

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method
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APPENDIX K, TABLE K-3
UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Mean 1110.8577    95% KM (Percentile Bootstrap) UCL 1746.1538

Minimum 28    95% KM (bootstrap t) UCL 583.53058

Maximum 2000    95% KM (BCA) UCL 1792.3077

Assuming Gamma Distribution    95% KM (z) UCL 706.96101

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 824.70769

Data appear Gamma Distributed at 5% Significance Level SE of Mean 211.87264

   95% KM (t) UCL 736.0795

K-S Test Statistic 0.6700919 Mean 358.46154

5% K-S Critical Value 0.4048468 SD 661.57209

A-D Test Statistic 0.4405828 Nonparametric Statistics

5% A-D Critical Value 0.6700919 Kaplan-Meier (KM) Method

nu star 2.8615258

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) 0.3576907 Data appear Normal at 5% Significance Level

Theta Star 3080.8738

   95% BCA Bootstrap UCL 792.33306

   95% MLE (Tiku) UCL 2099.9542 SD in Original Scale 683.62912

   95% Percentile Bootstrap UCL 693.60752

SD 564.97788 SD in Log Scale 1.8757973

   95% MLE (t) UCL 1804.8912 Mean in Original Scale 369.35883

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean 1525.6127 Mean in Log Scale 4.2563862

   95% DL/2 (t) UCL 787.04952    95%  H-Stat (DL/2) UCL 747.55777

Mean 475.61538 Mean 5.572609

SD 630.02838 SD 1.0910943

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.748 5% Shapiro Wilk Critical Value 0.748

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.9333844 Shapiro Wilk Test Statistic 0.8061508

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 76.92%

Warning:  There are only 4 Distinct Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 10

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 3

Maximum Non-Detect 440 Maximum Non-Detect 6.0867747

SD of Detected 912.0614 SD of Detected 1.9851051

Minimum Non-Detect 380 Minimum Non-Detect 5.9401713

Mean of Detected 1102 Mean of Detected 6.2233958
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APPENDIX K, TABLE K-3
UCL AND DISTRIBUTION STASTISTICS - SITE 3 HANGAR AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

AppChi2 23.104541    95% KM (t) UCL 736.0795

   95% Gamma Approximate UCL 1721.0581    95% KM (Percentile Bootstrap) UCL 1746.1538

Theta star 806.85845

Nu star 35.795994 Potential UCLs to Use

SD 645.75436 97.5% KM (Chebyshev) UCL 1681.6057

k star 1.376769 99% KM (Chebyshev) UCL 2466.5676

Median 954.60204 95% KM (Chebyshev) UCL 1281.9929
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

2 2
2 0

66 0.00%

68 54

8200 9.0118894
24250 10.096172
15651.99 9.6343236
15050 0.2210677
3497.927
0.223481
0.690741

0.12893 0.0964388
0.107443 0.1074433

16359.49 16404.071
17501.279

16387.68 18301.211
16365.41 19872.522

20.05761
780.3515
15651.99
3494.861
2727.835
2607.49
0.046471 16349.709
2604.965 16359.492

16336.658
0.695655 16381.907
0.749103 16393.621
0.099768 16361.912
0.107784 16455.882

17500.969
18301.026
19872.583

16374.38
16390.25

16374.383

General UCL Statistics for Data Sets with Non-Detects
User Selected Options

From File   C:\willow_grove\WGSite3\Site3_2010\ProUCL\ProUCL WSTs and Excel Outputs\WGs3SSProUCL.xls.wst
Full Precision   ON

Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Total 2,3,7,8-TCDD Equiv.

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Warning: This data set only has 2 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Total 2,3,7,8-TCDD Equiv. was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Aluminum

General Statistics
Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data
Mean Mean of log Data

Median SD of log Data
SD

Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic
Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL
   95% Adjusted-CLT UCL  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star
MLE of Mean

MLE of Standard Deviation
nu star

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL
   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Antimony

General Statistics
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

51 21
18 30
17 58.82%

0.1625 -1.817077
10.4 2.3418058

1.379643 -0.116648
2.111504 0.8636201

0.2 -1.609438
10.1 2.3125354

50
1

98.04%

0.410291 0.868084
0.908 0.908

2.387255 0.3240864
2.083948 1.2513706
2.876303 5.35764

N/A
-0.481283
0.7564296
0.8911324
1.4136459
1.2713861
1.5412283

1.130041
1.220879
47.46172

1.772013
0.763194
0.763194 0.9439527
0.193692 1.4241253

0.2152299
1.3046575
1.2979743

1.291113
1E-09 1.6390364

10.4 1.4158824
1.451206 1.3336415
1.065108 1.882118
1.512344 2.2880629

0.42966 3.085463
3.377568
43.82533
29.64368 1.3046575
2.145469 1.3336415
2.170354

61 61
46 0

7 0.00%

0.37 -0.994252
13 2.5649494

4.920328 1.4888303
2.010643 0.5320914
    N/A        N/A    

Number of Valid Data Number of Detected Data
Number of Distinct Detected Data Number of Non-Detect Data

Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL
   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Arsenic

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

    N/A        N/A    

0.100425 0.1731365
0.113441 0.1134407

4.920328 1.4888303
2.010643 0.5320914
5.350414 5.8104599

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

4.71106
1.044421
574.7493

1.17868
0.753444
0.753444 4.9203279
0.114191 1.9940945

0.2574365
5.3504138
5.3437732
5.3504138

0.37 5.3957621
13 5.342459

4.920328 5.3762295
4.6 6.0424675

2.010643 6.5280183
4.71106 7.4817887

1.044421
574.7493
520.1417 5.3504138
5.436893 5.3762295
5.449978

49 23
20 26
19 53.06%

0.365 -1.007858
18.4 2.9123507

3.381522 0.9459648
3.548934 0.7156908

0.03 -3.506558
1.4 0.3364722

28
21

57.14%

0.534654 0.8872955
0.914 0.914

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL
   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Cadmium

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

3 of 17



APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

1.833296 -0.062932
2.820335 1.2397868
2.509058 1.8893105

N/A
0.0299433
1.0254207
1.8437617
2.8145849
2.5177937
2.8752681

1.756215
1.92546

80.78588

1.56074
0.754867
0.754867 1.7881152

0.18385 2.8115264
0.4108314
2.4771717
2.4638728
2.3635058

0.365 2.9509375
18.4 2.9908163

3.392597 2.8112245
3.232232 3.5788879
2.453715 4.3537567
3.540757 5.8758364
0.958156
346.9942
304.8292 2.4771717
3.861872 2.8112245
3.877051

68 60

6.6 1.8870696
33.25 3.5040548
20.45 2.9876222
20.1 0.2608321
4.732966
0.231441
-0.165296

0.081765 0.1340429
0.107443 0.1074433

21.40731 21.694536
23.384771

21.38178 24.626824
21.40539 27.066596

15.90961
1.285387
20.45
5.127004
2163.706
2056.652
0.046471 21.394074
2054.412 21.407311

21.364501

DL/2 Substitution Method DL/2 Substitution Method
Mean Mean

SD SD
   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL
   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Chromium

General Statistics
Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data
Mean Mean of log Data

Median SD of log Data
SD

Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic
Lilliefors Critical Value Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL
   95% Adjusted-CLT UCL  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
MLE of Mean

MLE of Standard Deviation
nu star

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL
   95% Standard Bootstrap UCL
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.803929 21.380099
0.749683 21.39735
0.114128 21.370588
0.107867 21.339706

22.951818
24.034357
26.160795

21.51448
21.53793

21.407311

68 39

5.6 1.7227666
12.2 2.501436
8.5 2.1292194
8.3 0.1486705
1.265265
0.148855
0.456653

0.088235 0.08578
0.107443 0.1074433

8.755918 8.7677441
9.1716103

8.761459 9.4620677
8.757334 10.032615

44.23171
0.19217
8.5
1.278063
6015.512
5836.239
0.046471 8.7523796
5832.453 8.7559182

8.7484594
0.414681 8.7620083
0.74849 8.7687955
0.079094 8.7558824
0.107718 8.7661765

9.1688117
9.458207
10.026668

8.761097
8.766784

8.7559182

68 52

14150 9.5574699
55550 10.925039
20645.59 9.9065142
19875 0.2291537
5780.311
0.279978
3.35879

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

Cobalt

General Statistics
Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data
Mean Mean of log Data

Median SD of log Data
SD

Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic
Lilliefors Critical Value Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL
   95% Adjusted-CLT UCL  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
MLE of Mean

MLE of Standard Deviation
nu star

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL
   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

Iron

General Statistics
Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data
Mean Mean of log Data

Median SD of log Data
SD

Coefficient of Variation
Skewness
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.132231 0.0791227
0.107443 0.1074433

21814.74 21613.823
23108.451

22103.65 24199.85
21862.33 26343.692

16.79582
1229.21
20645.59
5037.635
2284.231
2174.204
0.046471 21798.574
2171.901 21814.74

21787.043
1.049025 22235.514
0.74953 24369.004
0.089363 21846.324
0.107845 22145.588

23701.027
25023.117
27620.109

21690.38
21713.38

21690.379

68 65

334 5.811141
1780 7.4843686
632.5662 6.3923352
590 0.3311032
238.808
0.377523
2.056645

0.118499 0.0635928
0.107443 0.1074433

680.8686 677.77788
743.3178

687.9182 792.19187
682.0724 888.1955

8.485297
74.54851
632.5662
217.1563
1154
1076.132
0.046471 680.20069
1074.518 680.86857

678.36711
0.619471 686.74665
0.751514 698.76536
0.076769 684.16176
0.108099 692.29412

758.79869

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic
Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL
   95% Adjusted-CLT UCL  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
k star (bias corrected) Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star
MLE of Mean

MLE of Standard Deviation
nu star

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL
   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Manganese

General Statistics
Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data
Mean Mean of log Data

Median SD of log Data
SD

Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic
Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL
   95% Adjusted-CLT UCL  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star
MLE of Mean

MLE of Standard Deviation
nu star

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL
   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

813.4196
920.71181

678.3383
679.3575

678.33826

61 24
19 37

7 60.66%

0.26 -1.347074
1.8 0.5877867

0.540729 -0.772441
0.406024 0.5103352

0.15 -1.89712
0.73 -0.314711

59
2

96.72%

0.588715 0.8294103
0.916 0.916

0.315779 -1.454942
0.317987 0.7485561
0.383798 0.2900402

N/A
-1.431342
0.6655524

0.311845
0.3152978
0.3868401
0.4085747

2.941451
0.183831
141.1896

1.862876
0.750318
0.750318 0.3796033
0.179038 0.2837296

0.0374505
0.44217

0.441204
0.4374262

0.038941 0.500764
1.8 0.4615425

0.5691 0.4456026
0.493738 0.5428464
0.320868 0.6134818
3.384987 0.7522314
0.168125
412.9684
366.8608 0.44217
0.640625 0.4456026
0.642456

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

Thallium

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL
   95% Gamma Approximate UCL    95% KM (% Bootstrap) UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Vanadium
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

68 57

16.6 2.8094027
45.7 3.8220983
30.35735 3.3938797
29.95 0.1992981
5.917923
0.194942
0.253296

0.06439 0.0691274
0.107443 0.1074433

31.55434 31.673425
33.596892

31.56134 34.993346
31.55801 37.736408

25.11409
1.208778
30.35735
6.057664
3415.516
3280.716
0.046471 31.537788
3277.882 31.554339

31.484443
0.196482 31.53933
0.748974 31.569768
0.058607 31.480147
0.10777 31.602206

33.485532
34.839098
37.497916

31.6047
31.63202

31.554339

67 59
55 8

1 11.94%

1.6 0.4700036
620 6.4297195

84.07797 3.5171024
122.5948 1.4756572

3.9 1.3609766
43 3.7612001

41
26

61.19%

0.250547 0.0897406
0.115347 0.1153474

75.19478 3.3496296
117.4801 1.4730219

General Statistics
Number of Valid Observations Number of Distinct Observations

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data
Mean Mean of log Data

Median SD of log Data
SD

Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic
Lilliefors Critical Value Lilliefors Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL
   95% Adjusted-CLT UCL  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
MLE of Mean

MLE of Standard Deviation
nu star

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL
   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
   95% Adjusted Gamma UCL

Potential UCL to Use Use 95% Student's-t UCL

Dieldrin

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

99.1386 117.93356

N/A
3.3200305
1.4983137
74.932826
117.62424

99.69604
104.68431

0.642933
130.7724
75.86614

0.769968
0.800175
0.800175 74.90135
0.121073 116.77413

14.390782
98.909066
98.572081
98.884662

1E-09 109.77923
620 101.12631

74.68608 98.841516
27 137.62932

117.8088 164.77176
0.239125 218.08783
312.3308
32.04274
20.10593 137.62932
119.0269
120.2723

68 55
46 13

19.12%

4.2 1.4350845
44500 10.703244

1455.93 4.3846487
6439.308 1.9187002

370 5.913503
430 6.0637852

60
8

88.24%

0.446219 0.1642831
0.119468 0.1194682

1214.723 4.5535106
5802.512 1.7578323
2388.365 857.78531

N/A
4.3001946
1.7603756
1190.1682

5807.149
2455.9657
3188.1978

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data appear Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Benz(a)anthracene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.244435
5956.313
26.88783

8.749367
0.887711
0.887711 1190.7148

0.13177 5764.2246
705.46905
2367.3779
2351.1081
2365.3014

4.2 4825.1465
44500 2561.4902

1484.781 2512.4971
100 4265.783

5782.102 5596.3675
0.291412 8210.0431
5095.121
39.63209
26.20966 5596.3675
2245.164
2265.609

68 55
46 13

19.12%

5.1 1.6292405
34000 10.434116

1109.184 4.4615759
4827.945 1.8114994

370 5.913503
430 6.0637852

60
8

88.24%

0.427028 0.156794
0.119468 0.1194682

934.2662 4.6157311
4349.459 1.6574933
1814.008 720.01693

N/A
4.3814909

1.662331
910.70841
4353.8455
1834.5418
2559.4105

0.271551
4084.619
29.87065

8.021163
0.874565
0.874565 911.40931
0.130969 4321.6416

528.9237

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

1793.6097
1781.4114
1792.0535

5.1 3640.8935
34000 1895.426

1127.791 1889.4981
120 3216.9343

4335.105 4214.5368
0.324244 6174.1337

3478.22
44.09713
29.86756 4214.5368
1665.095
1679.356

68 59
48 9

13.24%

7.2 1.974081
37500 10.532096

1141.834 4.6213927
5139.836 1.688575

370 5.913503
430 6.0637852

60
8

88.24%

0.436431 0.1641075
0.115347 0.1153474

1016.775 4.7087388
4793.048 1.5872805
1986.239 682.1278

N/A
4.5748478
1.5913944
1001.9978
4795.7963
2128.1471
2711.2098

0.283812
4023.212
33.48976

9.309096
0.869168
0.869168 1002.0976
0.125962 4760.4266

582.25282
1973.2464
1959.8182

1972.141
7.2 4507.063

37500 2209.7578
1136.206 2082.2686

100 3540.0788
4782.25 4638.2653

0.319841 6795.44
3552.403

   95% KM (t) UCL
Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL
Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL
Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
Theta star

Nu star Potential UCLs to Use
AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL
   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

43.49843
29.37461 4638.2653
1682.513
1697.036

68 53
45 15

22.06%

5.2 1.6486586
24500 10.106428

825.3915 4.4204299
3514.255 1.7287075

370 5.913503
450 6.1092476

60
8

88.24%

0.421417 0.1550999
0.121702 0.1217015

687.4375 4.6135536
3106.985 1.5665844

1315.87 622.6615

N/A
4.3294523
1.5635157
658.16498
3112.1915

1337.366
1764.5111

0.295929
2789.158
31.36843

7.09819
0.862574
0.862574 659.55475
0.132571 3089.0903

378.22316
1290.3992
1281.6765
1289.0678

5.2 5858.6957
24500 1372.2304

844.4579 1374.4627
110 2308.1913

3097.301 3021.5576
0.364521 4422.8276
2316.625
49.57482
34.40952 3021.5576
1216.636
1226.384

Nu star Potential UCLs to Use
AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL
   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Chrysene

General Statistics
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

68 62
50 6

8.82%

6.6 1.8870696
36500 10.505068

1133.236 4.5604295
5039.29 1.6769174

370 5.913503
400 5.9914645

59
9

86.76%

0.437882 0.1733393
0.112522 0.1125221

1050.267 4.6223098
4815.861 1.6125998
2024.345 623.49194

N/A
4.5315751

1.60969
1040.0995
4817.8223
2094.7882
2604.5975

0.278888
4063.406
34.58215

10.37271
0.872157
0.872157 1040.3214

0.12317 4782.2491
584.67258
2015.5062
2002.0222
2014.8021

1E-09 3833.6733
36500 2223.1433

1063.224 2160.5384
68 3588.8501

4815.849 4691.6005
0.19462 6857.7401

5463.077
26.46831
15.74045 4691.6005
1787.862
1808.487

65 26
24 39

3 60.00%

1.7 0.5306283
2805 7.9391588

145.6039 2.6260741
548.9867 1.841409

350 5.8579332

Number of Valid Data Number of Detected Data
Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Dibenz(a,h)anthracene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

20000 9.9034876

65
0

100.00%

0.278474 0.8919849
0.92 0.92

332.6262 4.297811
1266.034 1.8614192
594.7149 1205.5447

N/A
2.4666559
1.3971778
68.447033
349.23924
150.90272
234.69123

0.285565
509.8802
14.84937

3.341025
0.854195
0.854195 74.055957

0.186 349.76811
44.998265
149.15865
148.07152
148.34383

1.7 484.60724
2805 169.93417

150.7054 157.17234
136.6463 270.19885
344.3885 355.07003
0.612714 521.78304
245.9638
79.65275
60.08958 270.19885

199.77
201.0568

68 45
41 23

33.82%

4.4 1.4816045
13800 9.5324239

635.5767 4.1242322
2337.827 1.7342013

350 5.8579332
740 6.6066502

65
3

95.59%

0.302505 0.8914367
0.945 0.945

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Indeno(1,2,3-cd)pyrene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

489.2052 4.5218099
1905.855 1.5153681

874.692 557.19545

N/A
4.0030159

1.492024
440.37178
1914.5964
850.46073
1103.5878

0.291532
2180.127
26.23787

6.751825
0.86344
0.86344 439.97892
0.14333 1900.6394

233.14455
828.84447
823.46758
827.36291

4.4 1955.5308
13800 893.90024

646.8413 897.09538
107 1456.2325

1895.964 1895.9662
0.412269 2759.7379
1568.979
56.06859

39.8592 1895.9662
909.8897
916.6907

48 4
4 44

20 91.67%

4.15 1.4231083
8375 9.0330064

2120.863 4.1797353
4169.662 3.5419422

200 5.2983174
20000 9.9034876

48
0

100.00%

0.637899 0.8694729
0.748 0.748

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Naphthalene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 4 Distinct Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

592.7802 5.3166383
1829.609 1.1646521
1035.889 574.26404

N/A
2.729544

1.7879932
214.74033
1205.7519
561.70501
749.85737

0.219139
9678.175

1.75311

0.53782
0.729713
0.729713 213.57234
0.423765 1204.1399

204.74255
557.11535
550.34387
517.83353

1E-09 2280.3206
8375 8375

2118.635 723.8526
2511.872 1106.0244
1362.699 1492.1892
0.320293 2250.735
6614.667
30.74817
19.08195 557.11535
3413.914

    N/A

68 64
51 4

5.88%

6.05 1.8000583
151000 11.925035

3660.624 4.6441076
19713.18 1.9073762

385 5.9532433
400 5.9914645

59
9

86.76%

0.477113 0.1951618
0.11075 0.11075

3456.874 4.6816561
19133.29 1.8557468
7326.861 1113.6991

N/A
4.6237461
1.8551075

3450.134
19134.482

DL/2 Substitution Method DL/2 Substitution Method
Mean Mean

SD SD
   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data appear Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Phenanthrene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
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APPENDIX K, TABLE K-4
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA SURFACE SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

7814.3642
11023.544

0.206506
17726.45
26.43282

13.38382
0.907201
0.907201 3450.3842
0.123323 18993.227

2321.4759
7322.4114
7268.8724

7320.605
1E-09 16702.736

151000 8272.2464
3455.399 7851.1347

79 13569.463
19133.69 17947.997

0.16747 26548.778
20633

22.77587
12.92162 17947.997
6090.546

6167.45

   95% Percentile Bootstrap UCL
   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Nu star Potential UCLs to Use
AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

3 3
3 0

115 0.00%

115 115
89 0

3 0.00%

8200 9.011889
74700 11.22124

18565.52 9.76607
8038.812 0.334701
    N/A        N/A    
    N/A        N/A    

0.152916 0.099723
0.08262 0.08262

18565.52 9.76607
8038.812 0.334701
19808.64 19477.21

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

7.895163
2351.506
1815.888

2.252793
0.752996
0.752996 18565.52
0.085603 8003.785

749.6231
19808.64
19798.54
19808.64

8200 20038.46
74700 19847.44

18565.52 19843.3

General UCL Statistics for Data Sets with Non-Detects
User Selected Options

From File   C:\willow_grove\WGSite3\Site3_2010\ProUCL\ProUCL WSTs and Excel Outputs\wgs3soProUCL.wst
Full Precision   ON

Confidence Coefficient   95%
Number of Bootstrap Operations   2000

Total 2,3,7,8-TCDD Equiv.

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Warning: This data set only has 3 observations!
Data set is too small to compute reliable and meaningful statistics and estimates!

The data set for variable Total 2,3,7,8-TCDD Equiv. was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!
If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Aluminum

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

16200 21833.05
8038.812 23246.92
7.895163 26024.18
2351.506
1815.888
1717.912 19847.44
19624.35
19638.01

90 41
38 49
28 54.44%

0.1625 -1.817077
250.5 5.523459

21.25902 1.416003
45.87484 1.91147

0.2 -1.609438
10.3 2.332144

73
17

81.11%

0.510125 0.935027
0.941 0.941

11.02031 0.690318
32.20038 1.848475
16.66202 19.98742

N/A
-0.264566
2.195882
9.876433
32.48931
15.95278
18.59596

0.387832
54.8151

31.80219

2.073447
0.835648
0.835648 9.985768
0.147836 32.28146

3.445984
15.71353
15.65391
15.65944

1E-09 20.63092
250.5 16.41639

15.90167 16.55904
1.65 25.00646

33.68933 31.50593
0.115811 44.27288
137.3071
20.84598
11.47714 25.00646
28.88228
29.17035

Median 95% KM (Chebyshev) UCL
SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
Theta star

Nu star Potential UCLs to Use
AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL
   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Antimony

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

108 108
70 0
10 0.00%

0.37 -0.994252
32.4 3.478158

5.523056 1.547784
3.825118 0.578338
    N/A        N/A    
    N/A        N/A    

0.173779 0.107944
0.085255 0.085255

5.523056 1.547784
3.825118 0.578338
6.133768 6.172817

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

3.175561
1.739238
685.9212

1.817379
0.758094
0.758094 5.523056
0.087915 3.807368

0.368072
6.133768

6.12848
6.133768

0.37 6.331645
32.4 6.205926

5.523056 6.157685
4.7 7.127445

3.825118 7.821665
3.175561 9.185327
1.739238
685.9212
626.1565 6.205926
6.050214
6.057608

90 49
42 41
28 45.56%

0.365 -1.007858
300 5.703783

29.27806 1.938765
60.6086 1.619983

Arsenic

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Cadmium

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.03 -3.506558
1.4 0.336472

44
46

48.89%

0.529238 0.888089
0.947 0.947

16.09534 0.332606
46.8104 2.283046

24.29683 23.22806

N/A
0.126399
2.368765
16.01426
46.83785
24.60467
27.86077

0.435283
67.26218

42.6577

4.344605
0.826349
0.826349 16.10939
0.134725 46.54461

4.957079
24.34882
24.26305
24.08919

1E-09 29.64475
300 25.01871

21.85768 24.60544
3.9 37.71679

46.54768 47.06633
0.198138 65.43169
110.3154
35.66486
22.99908 47.06633
33.89489
34.14058

115 114
100 1

3 0.87%

4.2 1.435085
348 5.852203

32.25395 3.135391
44.19264 0.695805

17 2.833213
17 2.833213

0.363582 0.215415
0.082982 0.082982

Minimum Non-Detect Minimum Non-Detect
Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Chromium

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

32.04739 3.126736
44.0541 0.698937

38.85992 33.02556

25.06872 3.128238
50.67368 0.696981
32.90491 32.06133

32.7801 44.04684
39.0935
41.2213

1.587943
20.31177
362.0511

11.087
0.768807
0.768807 32.07426
0.087319 43.85002

4.107221
38.88538
38.83003
38.88514

0.18474 43.26293
348 39.36087

31.97509 39.37892
20.3 49.97722

44.09989 57.72384
1.457502 72.94059
21.93828
335.2255
293.8021 39.36087
36.48327
36.54392

115 115
71 0

3 0.00%

2.5 0.916291
82.8 4.416428

10.67826 2.229423
9.833534 0.431367
    N/A        N/A    
    N/A        N/A    

0.334161 0.181305
0.08262 0.08262

10.67826 2.229423
9.833534 0.431367
12.19892 10.96924

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean Mean in Log Scale

SD SD in Log Scale
   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Cobalt

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

3.668879
2.910497
843.8421

11.90341
0.756965
0.756965 10.67826

0.08596 9.790686
0.916982
12.19892
12.18656
12.19892

2.5 14.49833
82.8 12.25696

10.67826 12.21826
8.6 14.67529

9.833534 16.40481
3.668879 19.80211
2.910497
843.8421
777.4251 12.25696
11.59053
11.60247

115 107

7.1 1.960095
9230 9.130214
311.1226 3.761874
24.3 1.589276
1125.709
3.618217
6.130193

0.393552 0.194684
0.08262 0.08262

485.2023 232.0548
285.7838

547.9061 345.1825
495.2035 461.8598

0.338195
919.9508
311.1226
534.993
77.78481
58.46722
0.047913 483.7877
58.2556 485.2023

479.3665
17.21973 685.7707
0.857722 1067.717
0.304179 501.7965
0.092398 564.7896

768.6889
966.6782
1355.59

413.9177
415.4212

966.6782

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Copper

General Statistics
Number of Valid Observations

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL

Iron

   95% Gamma Approximate UCL
   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Number of Distinct Observations

Raw Statistics Log-transformed Statistics
Minimum Minimum of Log Data

Maximum Maximum of Log Data
Mean Mean of log Data

Median SD of log Data
SD

Coefficient of Variation
Skewness

Relevant UCL Statistics
Normal Distribution Test Lognormal Distribution Test

Lilliefors Test Statistic Lilliefors Test Statistic
Lilliefors Critical Value Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL
   95% Adjusted-CLT UCL  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL    99% Chebyshev (MVUE) UCL

Gamma Distribution Test Data Distribution
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
MLE of Mean

MLE of Standard Deviation
nu star

Approximate Chi Square Value (.05) Nonparametric Statistics
Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL
   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL
Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL
Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL
Data not Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

97.5% Chebyshev(Mean, Sd) UCL
Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

   95% Approximate Gamma UCL
   95% Adjusted Gamma UCL

Potential UCL to Use Use 97.5% Chebyshev (Mean, Sd) UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

115 115
92 0

3 0.00%

9570 9.166389
193000 12.17045

28981.13 10.07309
28348.99 0.532621
    N/A        N/A    
    N/A        N/A    

0.343722 0.206562
0.08262 0.08262

28981.13 10.07309
28348.99 0.532621
33365.02 29955.53

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

2.575481
11252.7

592.3607

11.29699
0.761142
0.761142 28981.13
0.086366 28225.47

2643.557
33365.02

33329.4
33365.02

9570 35481.1
193000 33618.61

28981.13 33453.83
21800 40504.13

28348.99 45490.14
2.575481 55284.19

11252.7
592.3607
536.9048 33618.61
31974.54
32014.07

115 115
109 0

3 0.00%

2.2 0.788457
4640 8.44247

322.0222 3.769519
820.4157 1.750075
    N/A        N/A    
    N/A        N/A    

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Lead

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.436953 0.192685
0.08262 0.08262

322.0222 3.769519
820.4157 1.750075
448.8913 329.1874

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

0.334373
963.0628
76.90578

16.09377
0.858684
0.858684 322.0222
0.092444 816.8409

76.50416
448.8913
447.8603
448.8913

2.2 495.7549
4640 454.8135

322.0222 452.6087
27.55 655.4961

820.4157 799.7905
0.334373 1083.229
963.0628
76.90578
57.70478 799.7905
429.1736
430.7424

115 115
110 0

3 0.00%

41.6 3.7281
20000 9.903488

946.0574 6.521635
1862.005 0.678224
    N/A        N/A    
    N/A        N/A    

0.342465 0.122192
0.08262 0.08262

946.0574 6.521635
1862.005 0.678224
1233.998 968.4319

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Manganese

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

1.621698
583.3745
372.9906

8.07356
0.768494
0.768494 946.0574
0.087025 1853.891

173.6328
1233.998
1231.658
1233.998

41.6 1912.725
20000 1317.184

946.0574 1279.553
670 1702.905

1862.005 2030.394
1.621698 2673.682
583.3745
372.9906
329.2307 1317.184
1071.803
1073.488

115 68
57 47

3 40.87%

0.021 -3.863233
7.1 1.960095

0.682074 -1.828221
1.576645 1.528346

0.017 -4.074542
0.14 -1.966113

82
33

71.30%

0.350124 0.147544
0.107443 0.107443

0.424887 -2.295492
1.248013 1.314372

0.61788 0.339235

N/A
-2.441775
1.500506
0.423456
1.248626
0.624691

0.6895

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Mercury

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.437234
1.559973
59.46386

6.243676
0.829435
0.829435 0.421994

0.11515 1.243509
0.116835
0.615745
0.614171
0.615137

0.021 0.690833
7.1 0.632435

0.666155 0.625384
0.379991 0.931267
1.220508 1.15163

0.67143 1.584491
0.992144
154.4289
126.7025 1.15163

0.81193
0.813963

115 115
81 0

3 0.00%

5.8 1.757858
296 5.69036

28.55652 2.807925
49.60092 0.816015
    N/A        N/A    
    N/A        N/A    

0.395323 0.302235
0.08262 0.08262

28.55652 2.807925
49.60092 0.816015
36.22681 27.06336

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

1.032919
27.64644
237.5713

19.99915
0.781669
0.781669 28.55652
0.088042 49.38479

4.625309
36.22681
36.16448
36.22681

5.8 39.61633

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)
Theta Star

nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Nickel

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

296 37.40826
28.55652 36.22522

12.5 48.71778
49.60092 57.44157
1.032919 74.57777
27.64644
237.5713
202.8896 37.40826
33.43793
33.50454

110 34
33 76

8 69.09%

0.2 -1.609438
233 5.451039

18.42794 1.571543
40.81644 1.740859

0.035 -3.352407
1.6 0.470004

86
24

78.18%

0.450294 0.971186
0.933 0.933

6.002496 -0.576855
23.96139 2.172055
9.792589 9.446163

N/A
-1.858843
2.900883
5.777587
24.01367

10.1873
12.11079

0.454269
40.56616
30.89028

1.012089
0.816777
0.816777 5.87853
0.160041 23.88047

2.311272
9.712823
9.680234
9.612093

1E-09 14.87908
233 10.23738

17.61675 10.25751
7.071869 15.95313
28.43204 20.31242
0.145002 28.8754
121.4928
31.90052
19.99316 15.95313
28.10878

28.2858

Maximum    95% KM (BCA) UCL
Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
Theta star

Nu star Potential UCLs to Use
AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL
   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Silver

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

89 36
31 53
29 59.55%

0.26 -1.347074
48.5 3.881564

5.531319 0.157056
11.77943 1.633289

0.15 -1.89712
13.9 2.631889

86
3

96.63%

0.508012 0.787577
0.935 0.935

2.428174 -0.938615
7.893972 1.474853
3.819164 1.536341

N/A
-1.833777
2.084932
2.276314
7.903642

3.73557
4.230805

0.403765
13.69935
29.07109

4.421201
0.830069
0.830069 2.413596
0.156867 7.826088

0.841835
3.813024
3.798292
3.797002

0.26 5.036724
48.5 3.989391

4.845429 3.961395
2.00395 6.083071

7.915485 7.670856
0.726934 10.78975

6.66557
129.3942
104.1185 6.083071
6.021705

6.04325

115 115
92 0

3 0.00%

Note: DL/2 is not a recommended method.

Thallium

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Vanadium

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

11.8 2.4681
559 6.32615

34.68957 3.391544
50.10177 0.391572
    N/A        N/A    
    N/A        N/A    

0.397855 0.153266
0.08262 0.08262

34.68957 3.391544
50.10177 0.391572
42.43731 34.24051

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

3.303055
10.50227
759.7027

8.7E+28
0.757882
0.757882 34.68957
0.086063 49.88346

4.672014
42.43731
42.37435
42.43731

11.8 73.18153
559 44.49435

34.68957 43.9413
29.8 55.0544

50.10177 63.86629
3.303055 81.17552
10.50227
759.7027

696.744 44.49435
37.82416
37.86529

115 115
109 0

3 0.00%

10.6 2.360854
10135 9.22375

522.6461 4.449946
1464.071 1.562272
    N/A        N/A    
    N/A        N/A    

0.394112 0.298553
0.08262 0.08262

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Zinc

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

522.6461 4.449946
1464.071 1.562272
749.0501 437.3833

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

0.364789
1432.736
83.90145

19.23518
0.851024
0.851024 522.6461
0.092074 1457.692

136.5253
749.0501
747.2103
749.0501

10.6 874.9674
10135 797.117

522.6461 768.7839
44.8 1117.746

1464.071 1375.247
0.364789 1881.056
1432.736
83.90145
63.79027 1375.247
687.4209
689.8162

114 30
26 84

4 73.68%

0.83 -0.18633
72000 11.18442

2412.826 2.277451
13142.93 2.067328

2 0.693147
190 5.247024

113
1

99.12%

0.187922 0.753091
0.927 0.927

641.7036 1.737044
6742.478 1.452877

1689 26.91027

N/A
0.699795

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

4,4'-DDD

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

1.70556
636.4893

6742.96
1899.265
2532.324

0.148893
16205.15
8.933552

8.477
0.927589
0.927589 636.8012
0.179394 6713.291

639.5062
1697.39

1688.695
1684.168

1E-09 541840.3
72000 1900.426

2272.012 1899.547
2410.772 3424.344
6684.889 4630.516
0.262038 6999.808
8670.544
59.74465
42.97117 4630.516
3158.875
3172.278

107 30
28 77
11 71.96%

0.43 -0.84397
8700 9.071078

310.755 2.073891
1585.002 2.043422

2 0.693147
190 5.247024

106
1

99.07%

0.20076 0.898737
0.927 0.927

94.29463 1.777013
840.1875 1.434813
229.0742 26.63407

N/A
0.665373
1.724497
88.80183
840.6504
251.1585
414.1673

0.202838
1532.039
12.17025

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

4,4'-DDE

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

5.716149
0.89733
0.89733 89.0686

0.177166 836.692
82.27047
225.5846
224.3915
223.9218

1E-09 4831.079
8700 252.1824

321.767 251.0072
344.0911 447.6773
837.4146 602.8475

0.22562 907.6495
1426.149
48.28258
33.33313 602.8475
466.0751
468.4537

114 37
34 77

4 67.54%

0.39 -0.941609
270000 12.50618

7340.788 2.749615
44380.45 2.36916

2 0.693147
190 5.247024

111
3

97.37%

0.168697 0.864448
0.936 0.936

2389.131 1.973447
25285.91 1.721002
6316.742 58.2856

N/A
0.860519
2.169082
2383.947

25286.4
7120.627
11853.33

0.135464
54190.1

10.02431

9.3778
0.941924
0.941924 2384.3
0.163206 25175.21

2390.399
6348.657
6316.156
6311.983

0.39 1975950

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

4,4'-DDT

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

270000 7123.567
7746.165 7122.193
6854.933 12803.81
25170.33 17312.34
0.331694 26168.47
23353.37
75.62617
56.59609 17312.34
10350.76
10389.29

115 2
2 113
3 98.26%

92 4.521789
560 6.327937
326 5.424863

330.926 1.27714
19.5 2.970415
940 6.84588

115
0

100.00%

    N/A        N/A    
    N/A        N/A    

49.62609 3.299187
84.52788 0.979323
62.69749 54.21479

N/A
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    
    N/A    

    N/A    
    N/A    
    N/A    

    N/A    
    N/A    
    N/A    96.14159
    N/A    43.8305

5.831123

Maximum    95% KM (BCA) UCL
Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
Theta star

Nu star Potential UCLs to Use
AppChi2  97.5% KM (Chebyshev) UCL

   95% Gamma Approximate UCL
   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Aroclor-1248

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning: Data set has only 2 Distinct Detected Values.
This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.
Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

105.8115
105.7329
398.9262

    N/A    96.23431
    N/A    560
    N/A    560
    N/A    121.5589
    N/A    132.5569
    N/A    154.1605
    N/A    
    N/A    
    N/A    560
    N/A    

    N/A

115 9
9 106
3 92.17%

13 2.564949
4000 8.29405

728.1667 5.327422
1261.102 1.877943

19.5 2.970415
1900 7.549609

114
1

99.13%

0.59505 0.947136
0.829 0.829

122.8826 3.649633
399.5095 1.325196
184.6628 120.8132

N/A
1.863066
1.706372
66.73857
386.4183
133.8856
174.3699

0.409064
1780.079
7.363157

0.38757
0.770499
0.770499 70.66107
0.294032 384.422

38.08432
133.8174
133.3042
124.6854

   95% KM (t) UCL
Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL
Minimum    95% KM (bootstrap t) UCL

Maximum    95% KM (BCA) UCL
Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL
SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL
Theta star

Nu star Potential UCLs to Use
AppChi2    95% KM (BCA) UCL

   95% Gamma Approximate UCL
   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Aroclor-1254

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 9 Detected Values in this data
Note:  It should be noted that even though bootstrap may be performed on this data set

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data appear Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

13 270.0803
4000 491.0697

959.1719 162.1582
886.5955 236.6668
448.0978 308.4976
3.621397 449.5953
264.8624
832.9212
766.9431 133.8174
1041.687
1042.768

115 11
11 104

3 90.43%

13 2.564949
600 6.39693

173.4546 4.417467
218.3271 1.284899

19.5 2.970415
1900 7.549609

115
0

100.00%

0.717847 0.927157
0.85 0.85

85.71304 3.667551
147.8238 1.21045
108.5725 113.0685

N/A
2.054496
1.276063
25.33781
81.47809
39.22501

46.2142

0.644802
269.0042
14.18565

0.705005
0.760183
0.760183 31.38668
0.264395 81.44949

8.242751
45.05588

44.9448
42.0616

2.778989 54.08185
1072.498 67.08405
365.5021 57.2737
339.3556 67.316
252.9433 82.86265
1.353027 113.401
270.1366
311.1962
271.3288 45.05588
419.2067

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Aroclor-1260

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data appear Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL
   95% Gamma Approximate UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

419.9313

114 88
75 26

4 22.81%

0.24 -1.427116
10000 9.21034

196.0932 3.543992
1063.298 1.730227

2 0.693147
93 4.5326

88
26

77.19%

0.426931 0.072342
0.094448 0.094448

153.3807 3.096753
936.3306 1.820211
298.8191 144.1018

N/A
2.956048
1.920926
152.2538
936.4985
325.2333
431.6268

0.376713
520.5379
66.30142

5.577155
0.847281
0.847281 152.5013
0.102373 932.3505

87.82371
298.1525
296.9585
297.9621

0.24 1203.874
10000 335.3964

186.1767 325.8023
79.25 535.316

933.1789 700.9602
0.469312 1026.336
396.7017
107.0031
84.13003 700.9602
236.7939
237.5229

114 24
20 90

4 78.95%

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Dieldrin

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Lognormal at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Heptachlor Epoxide

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

20 of 30



APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.55 -0.597837
390 5.966147

21.555 1.433043
78.64235 1.409701

2 0.693147
94 4.543295

113
1

99.12%

0.25846 0.896312
0.916 0.916

8.268816 1.068671
36.749 1.100242

13.97697 7.572

N/A
0.453626

1.00965
5.708812
36.42852
12.45974
16.29798

0.379163
56.84885
18.19984

3.286209
0.82842
0.82842 5.784863

0.190615 36.2709
3.474589

11.5473
11.50005
11.45194

1E-09 50.65948
390 12.75933

19.95938 12.57264
18.7564 20.93025

36.74682 27.48367
0.282508 40.35659
70.65075
64.41175
46.94671 12.75933
27.38464
27.49606

111 72
58 39

7 35.14%

4.2 1.435085
44500 10.70324

1574.583 4.590672
5941.757 2.06649

9.9 2.292535
2300 7.740664

105

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (BCA) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Benz(a)anthracene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

6
94.59%

0.417372 0.170394
0.104416 0.104416

1113.04 4.866115
4816.222 1.757751
1871.347 1078.746

22436.48 4.340237
12885.19 1.795893
24465.24 1047.172
30940.77 4827.758

1880.981
2310.507

0.254051
6197.905
36.58331

9.285391
0.885264
0.885264 1046.959
0.115193 4806.208

459.4301
1809.073
1802.655
1807.196

4.2 3016.87
44500 2020.544

1613.118 1846.771
260 3049.569

4777.076 3916.099
0.365282 5618.231
4416.084
81.09269
61.34218 3916.099
2132.498
2140.347

112 73
61 39

6 34.82%

5.1 1.629241
34000 10.43412

1171.356 4.605234
4361.549 1.956693

9.9 2.292535
2300 7.740664

106
6

94.64%

0.394583 0.159009
0.103699 0.103699

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean Mean in Log Scale

SD SD in Log Scale
   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Benzo(a)pyrene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

854.3429 4.873146
3541.289 1.676095
1409.377 928.5667

N/A
4.361158
1.711729
789.0524
3552.015
1396.252
1679.591

0.280429
4177.015
40.94261

8.514005
0.873043
0.873043 789.784
0.113836 3536.284

336.5217
1347.972
1343.313

1346.63
5.1 2191.223

34000 1433.614
1169.097 1430.094

285 2256.648
3512.753 2891.361
0.403839 4138.132
2894.956
90.46001
69.52958 2891.361
1521.029
1526.254

113 77
61 36

5 31.86%

7.2 1.974081
37500 10.5321

1264.989 4.756218
4730.047 1.868828

9.9 2.292535
2300 7.740664

106
7

93.81%

0.40123 0.160857
0.100969 0.100969

947.1159 4.957178
3925.724 1.626368
1559.629 901.4718

N/A
4.550339
1.661456
890.1868
3935.345

DL/2 Substitution Method DL/2 Substitution Method
Mean Mean

SD SD
   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Benzo(b)fluoranthene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

1578.17
1893.499

0.287801
4395.367
44.32128

9.910211
0.869433
0.869433 888.8394

0.11072 3918.315
371.0672
1504.281
1499.191
1502.998

7.2 2388.525
37500 1648.032

1295.856 1577.246
180 2506.284

3900.351 3206.153
0.396508 4580.912
3268.173
89.61077
68.78471 3206.153
1688.205
1693.981

111 66
56 45

7 40.54%

5 1.609438
24500 10.10643

958.4242 4.573127
3319.46 1.934346

9.9 2.292535
2300 7.740664

105
6

94.59%

0.387892 0.151727
0.109059 0.109059

682.914 4.920076
2577.002 1.614422
1088.659 856.6225

12784.8 4.277904
7146.658 1.646872
13910.03 597.451
17477.67 2589.455

1032.312
1293.096

0.297151
3225.382
39.22388

6.880622
0.864551

   95% Percentile Bootstrap UCL
   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Benzo(k)fluoranthene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean Mean in Log Scale

SD SD in Log Scale
   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.864551 599.918
0.119165 2577.842

246.66
1009.084
1005.638
1007.819

5 1591.222
24500 1073.581

982.1418 1038.789
530 1675.084

2555.66 2140.309
0.459897 3054.154
2135.571
102.0971
79.78334 2140.309
1256.826
1260.905

113 81
64 32

5 28.32%

6.6 1.88707
36500 10.50507

1371.504 4.742996
5119.305 1.832815

9.9 2.292535
2300 7.740664

106
7

93.81%

0.418491 0.172205
0.098444 0.098444

1061.078 4.928145
4356.233 1.635417
1740.761 832.4349

N/A
4.571174
1.652962
1008.378

4365.53
1763.951
2048.073

0.278787
4919.55

45.16342

11.72593
0.873824
0.873824 1007.154
0.108114 4346.569

411.4744
1689.614
1683.969
1688.411

6.6 2572.569
36500 1810.816

1405.759 1749.804
150 2800.729

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Chrysene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

4330.961 3576.81
0.367417 5101.272
3826.061

83.0362
63.03547 3576.81
1851.797
1858.404

107 35
33 72
11 67.29%

1.3 0.262364
2805 7.939159

172.1429 2.921642
503.6653 2.078914

9.9 2.292535
20000 9.903488

107
0

100.00%

0.382834 0.915045
0.934 0.934

317.7799 4.617471
997.5497 1.780453
477.8028 1242.305

N/A
2.601995
1.506007

70.0556
294.7614
118.1363

162.711

0.300927
572.042

21.06489

2.784119
0.854614
0.854614 84.49808
0.161146 298.7553

31.22779
136.3161
135.8632
135.9899

1.3 193.1039
2805 137.2592

164.0931 138.5536
141.9681 220.6168
288.0997 279.5155
0.772177 395.2106
212.5073
165.2458
136.5227 279.5155
198.6168

199.133

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Dibenz(a,h)anthracene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

113 62
54 51

5 45.13%

4.4 1.481605
13800 9.532424

646.7927 4.285586
2068.959 1.851491

9.9 2.292535
2300 7.740664

108
5

95.58%

0.390054 0.154327
0.112522 0.112522

474.8991 4.787219
1544.407 1.546121
715.8659 771.2881

8485.532 4.02427
4102 1.531334

9125.548 381.8042
11442.43 1555.258

634.0687
735.5084

0.308776
2094.697
38.28827

7.107568
0.860611
0.860611 382.3728
0.122489 1548.97

147.0593
626.2814
624.2639
625.3922

4.4 953.2261
13800 671.3534

639.5337 635.3881
581.9777 1023.39

1527.33 1300.758
0.516814 1845.595
1237.454

116.8
92.84738 1300.758
804.5198
806.9031

89 15
15 74
29 83.15%

4.15 1.423108
14000 9.546813

Indeno(1,2,3-cd)pyrene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Lilliefors Test Statistic Lilliefors Test Statistic
5% Lilliefors Critical Value 5% Lilliefors Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean Mean in Log Scale

SD SD in Log Scale
   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Naphthalene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

2223.71 5.146826
4237.726 2.718802

200 5.298317
20000 9.903488

89
0

100.00%

0.603339 0.940108
0.881 0.881

704.0242 5.428033
2105.347 1.230119
1075.006 788.3397

N/A
3.686583
1.716611
425.1153
1877.722
812.9331
924.6573

0.263202
8448.678
7.896064

0.837491
0.84646
0.84646 430.404

0.241364 1877.402
208.0737
776.2962
772.6549
766.8117

1.280378 1878.336
14000 794.9777

2206.626 793.6517
2435.176 1337.376
1789.729 1729.824
1.001925 2500.711
2202.386
178.3427
148.4557 776.2962
2650.863

2658.85

111 82
68 29

7 26.13%

5.8 1.757858
151000 11.92504

3899.247 4.80079
18671.31 2.041257

9.9 2.292535
2300 7.740664

104
7

93.69%

Mean of Detected Mean of Detected
SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect
Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE method failed to converge properly Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data appear Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Phenanthrene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

UCL Statistics
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.461516 0.169575
0.097842 0.097842

2960.66 4.969494
16100.91 1.832483
5495.726 1312.066

N/A
4.640041
1.849031
2906.623
16109.73
5660.676
7992.462

0.210949
18484.36
34.59555

15.09309
0.905866
0.905866 2905.396
0.109041 16037.24

1531.567
5445.996

5424.6
5441.91

5.8 10351.2
151000 5900.192

3906.963 5727.531
150 9581.341

16022.2 12470.03
0.271911 18144.29
14368.52
60.36429
43.49746 12470.03

5421.95
5445.454

106 3
3 103

12 97.17%

465 6.142037
7000 8.853665

2781.667 7.258542
3659.072 1.417759

4.7 1.547563
30 3.401197

103
3

97.17%

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
Lilliefors Test Statistic Lilliefors Test Statistic

5% Lilliefors Critical Value 5% Lilliefors Critical Value
Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
MLE yields a negative mean Mean in Log Scale

SD in Log Scale
Mean in Original Scale

SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star
Nu star Potential UCLs to Use

AppChi2  97.5% KM (Chebyshev) UCL
   95% Gamma Approximate UCL

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Ethylbenzene

General Statistics
Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data
Number of Missing Values Percent Non-Detects

Raw Statistics Log-transformed Statistics
Minimum Detected Minimum Detected

Maximum Detected Maximum Detected
Mean of Detected Mean of Detected

SD of Detected SD of Detected
Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect
For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected
Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 3 Distinct Detected Values in this data set
The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.
However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

UCL Statistics
Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only
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APPENDIX K, TABLE K-5
UCL AND DISTRIBUTION STASTISTICS - SITE 3 LANDFILL AREA TOTAL SOIL

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.797409 0.914508
0.767 0.767

81.88868 1.313474
685.0867 1.065021

192.314 7.305171

4612.739 -7.161461
2987.62 4.796768

5094.297 79.06654
7398.396 685.4168

206.5934
293.7423

    N/A    
    N/A    
    N/A    

    N/A    
    N/A    
    N/A    530.566
    N/A    632.6253

75.25568
655.4525
654.3506
805.3316

    N/A    1239.179
    N/A    7000
    N/A        N/A    
    N/A    858.5979
    N/A    1000.538
    N/A    1279.351
    N/A    
    N/A    
    N/A    655.4525
    N/A        N/A    

    N/A

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic
5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution
DL/2 Substitution Method DL/2 Substitution Method

Mean Mean
SD SD

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method
Mean Mean in Log Scale

SD SD in Log Scale
   95% MLE (t) UCL Mean in Original Scale

   95% MLE (Tiku) UCL SD in Original Scale
   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only
k star (bias corrected) Data appear Normal at 5% Significance Level

Theta Star
nu star

A-D Test Statistic Nonparametric Statistics
5% A-D Critical Value Kaplan-Meier (KM) Method

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

Data not Gamma Distributed at 5% Significance Level SE of Mean
   95% KM (t) UCL

Assuming Gamma Distribution    95% KM (z) UCL
Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL
Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL
Median 95% KM (Chebyshev) UCL

SD 97.5% KM (Chebyshev) UCL
k star 99% KM (Chebyshev) UCL

Theta star

   95% Adjusted Gamma UCL
Note: DL/2 is not a recommended method.

Nu star Potential UCLs to Use
AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL
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APPENDIX K, TABLE K-6
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

SD in Log Scale 0.4959292

Mean in Original Scale 0.0247522

Maximum Likelihood Estimate(MLE) Method N/A Log ROS Method

MLE method failed to converge properly Mean in Log Scale -3.805932

   95% DL/2 (t) UCL 0.0992715    95%  H-Stat (DL/2) UCL 8.6326403

Mean 0.0638333 Mean -3.046127

SD 0.0430786 SD 0.9336323

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

5% Shapiro Wilk Critical Value 0.767 5% Shapiro Wilk Critical Value 0.767

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic 0.8575503 Shapiro Wilk Test Statistic 0.9248733

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage 100.00%

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect 6

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected 0

Maximum Non-Detect 0.21 Maximum Non-Detect -1.560648

SD of Detected 0.0183576 SD of Detected 0.6681821

Minimum Non-Detect 0.2 Minimum Non-Detect -1.609438

Maximum Detected 0.047 Maximum Detected -3.057608

Mean of Detected 0.026 Mean of Detected -3.805932

Raw Statistics Log-transformed Statistics

Minimum Detected 0.013 Minimum Detected -4.342806

Number of Distinct Detected Data 3 Number of Non-Detect Data 3

Percent Non-Detects 50.00%

Benzo(a)pyrene

General Statistics

Number of Valid Data 6 Number of Detected Data 3

Full Precision   ON

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   S:\ritchiem\Willow Grove\Site 3 Risk Assessment\ProUCL\S3SW.wst
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APPENDIX K, TABLE K-6
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

6 4

3 2

33.33%

0.7675 -0.264617

1.3 0.2623643

1.066875 0.047092

0.2207315 0.222227

0.87 -0.139262

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Chromium

General Statistics

Number of Valid Data Number of Detected Data

Full Precision   ON

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

From File   C:\willow_grove\WGSite3\Site3_2010\ProUCL\ProUCL WSTs and Excel Outputs\S3CRSW.wst

Warning: Recommended UCL exceeds the maximum observation

Note: DL/2 is not a recommended method.

   95% Adjusted Gamma UCL     N/A

AppChi2     N/A       95% KM (t) UCL 0.047357

   95% Gamma Approximate UCL     N/A       95% KM (Percentile Bootstrap) UCL 0.047

Theta star     N/A    

Nu star     N/A    Potential UCLs to Use

SD     N/A    97.5% KM (Chebyshev) UCL 0.0921891

k star     N/A    99% KM (Chebyshev) UCL 0.1314562

Mean     N/A       95% KM (Percentile Bootstrap) UCL 0.047

Median     N/A    95% KM (Chebyshev) UCL 0.0721988

Minimum     N/A       95% KM (bootstrap t) UCL 0.1256282

Maximum     N/A       95% KM (BCA) UCL 0.047

Assuming Gamma Distribution    95% KM (z) UCL 0.0434334

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL 0.0498778

Data not Gamma Distributed at 5% Significance Level SE of Mean 0.0105987

   95% KM (t) UCL 0.047357

K-S Test Statistic     N/A    Mean 0.026

5% K-S Critical Value     N/A    SD 0.0149889

A-D Test Statistic     N/A    Nonparametric Statistics

5% A-D Critical Value     N/A    Kaplan-Meier (KM) Method

nu star     N/A    

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected)     N/A    Data appear Normal at 5% Significance Level

Theta Star     N/A    

   95% BCA Bootstrap UCL 0.0350869

SD in Original Scale 0.0131291

   95% Percentile Bootstrap UCL 0.0333717
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APPENDIX K, TABLE K-6
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

0.87 -0.139262

0.9161269 0.8852001

0.748 0.748

0.85625 -0.246075

0.3683807 0.485699

1.1592948 1.3025552

0.9083746 -0.053046

0.2924304 0.2366086

1.1489396 0.9707287

1.2043718 0.2297812

1.1228626

1.1228626

7.2935074

0.1462774

58.348059

0.4168847

0.6567639

0.6567639 0.9670833

0.3941209 0.2104233

0.0991945

1.166965

1.1302437

1.2051957

0.7675 1.0862286

1.3 1.2

1.0458801 1.1666667

1.0886203 1.399462

0.1801206 1.5865527

19.333573 1.9540559

0.0540966

SD 97.5% KM (Chebyshev) UCL

k star 99% KM (Chebyshev) UCL

Theta star

Maximum    95% KM (BCA) UCL

Mean    95% KM (Percentile Bootstrap) UCL

Median 95% KM (Chebyshev) UCL

Assuming Gamma Distribution    95% KM (z) UCL

Gamma ROS Statistics using Extrapolated Data    95% KM (jackknife) UCL

Minimum    95% KM (bootstrap t) UCL

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM (t) UCL

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

   95% MLE (Tiku) UCL SD in Original Scale

   95% Percentile Bootstrap UCL

   95% BCA Bootstrap UCL

Mean Mean in Log Scale

SD SD in Log Scale

   95% MLE (t) UCL Mean in Original Scale

   95% DL/2 (t) UCL    95%  H-Stat (DL/2) UCL

Maximum Likelihood Estimate(MLE) Method Log ROS Method

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean

SD SD

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

UCL Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning:  There are only 3 Distinct Detected Values in this data set

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

Maximum Non-Detect Maximum Non-Detect
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APPENDIX K, TABLE K-6
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SURFACE WATER

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

232.00287

197.74434 1.166965

1.2270754 1.1666667

    N/A   95% Adjusted Gamma UCL

Note: DL/2 is not a recommended method.

Nu star Potential UCLs to Use

AppChi2    95% KM (t) UCL

   95% Gamma Approximate UCL    95% KM (Percentile Bootstrap) UCL
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APPENDIX K, TABLE K-7
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

6 6

8.9 2.1860513

34.8 3.5496174

16.258333 2.6846228

12.825 0.4655552

9.3793612

0.5768956

2.114497

0.7277563 0.8602824

0.788 0.788Shapiro Wilk Critical Value Shapiro Wilk Critical Value

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

SD

Coefficient of Variation

Skewness

Maximum Maximum of Log Data

Mean Mean of log Data

Median SD of log Data

Number of Distinct Observations

Raw Statistics Log-transformed Statistics

Minimum Minimum of Log Data

From File   S:\ritchiem\Willow Grove\Site 3 Risk Assessment\ProUCL\S3SD.wst

Full Precision   ON

General UCL Statistics for Data Sets with Non-Detects

User Selected Options

Arsenic

Confidence Coefficient   95%

Number of Bootstrap Operations   2000

Warning: This data set only has 3 observations!

Data set is too small to compute reliable and meaningful statistics and estimates!

General Statistics

Number of Valid Observations 3 Number of Distinct Observations 3

The data set for variable Arsenic was not processed!

It is suggested to collect at least 8 to 10 observations before using these statistical methods!

If possible, compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Chromium

General Statistics

Number of Valid Observations
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APPENDIX K, TABLE K-7
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

23.974171 27.811249

29.277085

26.088565 35.01372

24.525078 46.282229

2.5956744

6.2636258

16.258333

10.091388

31.148093

19.397677

0.01222 22.556656

16.14097 23.974171

21.966395

0.6433803 41.523541

0.6981096 57.712573

0.286172 22.4

0.3328132 24.883333

32.949029

40.171106

54.357479

26.107048

31.374576

26.107048

97.5% Chebyshev(Mean, Sd) UCL

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL

Potential UCL to Use Use 95% Approximate Gamma UCL

   95% Approximate Gamma UCL

   95% Adjusted Gamma UCL

Kolmogorov-Smirnov Test Statistic    95% Percentile Bootstrap UCL

Kolmogorov-Smirnov 5% Critical Value    95% BCA Bootstrap UCL

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL

   95% Standard Bootstrap UCL

Anderson-Darling Test Statistic    95% Bootstrap-t UCL

Anderson-Darling 5% Critical Value    95% Hall's Bootstrap UCL

Approximate Chi Square Value (.05) Nonparametric Statistics

Adjusted Level of Significance    95% CLT UCL

Adjusted Chi Square Value    95% Jackknife UCL

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution

k star (bias corrected) Data appear Gamma Distributed at 5% Significance Level

Theta Star

   95% Adjusted-CLT UCL  97.5% Chebyshev (MVUE) UCL

   95% Modified-t UCL    99% Chebyshev (MVUE) UCL

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL    95% H-UCL

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Benzo(a)pyrene

4.3174881

General Statistics

Number of Valid Observations 6 Number of Distinct Observations 6

Maximum 1400 Maximum of Log Data 7.2442275

Raw Statistics Log-transformed Statistics

Minimum 75 Minimum of Log Data

Median 280 SD of log Data 1.065844

Mean 542.5 Mean of log Data 5.8592555

Coefficient of Variation 0.9723874

SD 527.52014

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.1237027

Warning:  There are only 6 Values in this data

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.
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APPENDIX K, TABLE K-7
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

Shapiro Wilk Test Statistic 0.8237916 Shapiro Wilk Test Statistic 0.9399061

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 976.4592    95% H-UCL 4938.9013

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 1563.1207

   95% Adjusted-CLT UCL 1002.2993  97.5% Chebyshev (MVUE) UCL 2002.8006

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 992.92519    99% Chebyshev (MVUE) UCL 2866.4667

k star (bias corrected) 0.7538343 Data appear Normal at 5% Significance Level

Theta Star 719.65415

MLE of Mean 542.5

MLE of Standard Deviation 624.82988

Adjusted Level of Significance 0.01222    95% CLT UCL 896.73435

nu star 9.0460119

Approximate Chi Square Value (.05) 3.3547691 Nonparametric Statistics

   95% Standard Bootstrap UCL 867.12176

Adjusted Chi Square Value 2.2319445    95% Jackknife UCL 976.4592

Anderson-Darling 5% Critical Value 0.7109268    95% Hall's Bootstrap UCL 4576.529

Anderson-Darling Test Statistic 0.3891188    95% Bootstrap-t UCL 2430.2117

Kolmogorov-Smirnov 5% Critical Value 0.338909    95% BCA Bootstrap UCL 948.33333

Kolmogorov-Smirnov Test Statistic 0.2740056    95% Percentile Bootstrap UCL 900

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 1481.229

97.5% Chebyshev(Mean, Sd) UCL 1887.4177

   95% Adjusted Gamma UCL 2198.7381

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 2685.2969

   95% Approximate Gamma UCL 1462.8314

Potential UCL to Use Use 95% Student's-t UCL 976.4592

4.3820266

Number of Valid Observations 6 Number of Distinct Observations 5

Benzo(b)fluoranthene

General Statistics

Maximum 2500 Maximum of Log Data 7.824046

Raw Statistics Log-transformed Statistics

Minimum 80 Minimum of Log Data

Median 320 SD of log Data 1.3092451

Mean 917.5 Mean of log Data 6.1660177

Coefficient of Variation 1.1422414

SD 1048.0064
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APPENDIX K, TABLE K-7
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Warning: A sample size of 'n' = 6 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 1.0332689

Warning:  There are only 6 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Test Statistic 0.7559804 Shapiro Wilk Test Statistic 0.8889897

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.788 Shapiro Wilk Critical Value 0.788

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 1779.6321    95% H-UCL 23549.206

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 2965.0219

   95% Adjusted-CLT UCL 1814.0896  97.5% Chebyshev (MVUE) UCL 3851.77

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 1809.7119    99% Chebyshev (MVUE) UCL 5593.615

k star (bias corrected) 0.5574053 Data Follow Appr. Gamma Distribution at 5% Significance Level

Theta Star 1646.0194

MLE of Mean 917.5

MLE of Standard Deviation 1228.9112

Adjusted Level of Significance 0.01222    95% CLT UCL 1621.2454

nu star 6.6888642

Approximate Chi Square Value (.05) 2.0014471 Nonparametric Statistics

   95% Standard Bootstrap UCL 1560.8678

Adjusted Chi Square Value 1.2081628    95% Jackknife UCL 1779.6321

Anderson-Darling 5% Critical Value 0.7176306    95% Hall's Bootstrap UCL 12534.136

Anderson-Darling Test Statistic 0.5950312    95% Bootstrap-t UCL 7736.309

Kolmogorov-Smirnov 5% Critical Value 0.3419671    95% BCA Bootstrap UCL 1644.1667

Kolmogorov-Smirnov Test Statistic 0.3477018    95% Percentile Bootstrap UCL 1600.8333

Data follow Appr. Gamma Distribution at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 2782.4411

97.5% Chebyshev(Mean, Sd) UCL 3589.4026

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 5174.5223

   95% Approximate Gamma UCL 3066.2979

   95% Adjusted Gamma UCL 5079.6405

Dibenz(a,h)anthracene

Potential UCL to Use Use 95% Approximate Gamma UCL 3066.2979

Recommended UCL exceeds the maximum observation

4 of 6



APPENDIX K, TABLE K-7
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

3.912023

General Statistics

Number of Valid Observations 5 Number of Distinct Observations 5

Maximum 380 Maximum of Log Data 5.9401713

Raw Statistics Log-transformed Statistics

Minimum 50 Minimum of Log Data

Median 76 SD of log Data 0.9105284

Mean 165.8 Mean of log Data 4.7773488

Coefficient of Variation 0.8884589

SD 147.30648

Warning: A sample size of 'n' = 5 may not adequate enough to compute meaningful and reliable test statistics and estimates!

Skewness 0.9516315

Warning:  There are only 5 Values in this data

Note:  It should be noted that even though bootstrap methods may be performed on this data set,

the resulting calculations may not be reliable enough to draw conclusions

It is suggested to collect at least 8 to 10 observations using these statistical methods!

If possible compute and collect Data Quality Objectives (DQO) based sample size and analytical results.

Shapiro Wilk Test Statistic 0.8204347 Shapiro Wilk Test Statistic 0.8612051

The literature suggests to use bootstrap methods on data sets having more than 10-15 observations.

Relevant UCL Statistics

Normal Distribution Test Lognormal Distribution Test

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Shapiro Wilk Critical Value 0.762 Shapiro Wilk Critical Value 0.762

Assuming Normal Distribution Assuming Lognormal Distribution

   95% Student's-t UCL 306.24066    95% H-UCL 1409.2093

   95% UCLs (Adjusted for Skewness)    95% Chebyshev (MVUE) UCL 442.02136

   95% Adjusted-CLT UCL 304.11597  97.5% Chebyshev (MVUE) UCL 562.8468

Gamma Distribution Test Data Distribution

   95% Modified-t UCL 310.91337    99% Chebyshev (MVUE) UCL 800.18498

k star (bias corrected) 0.7919267 Data appear Normal at 5% Significance Level

Theta Star 209.36281

MLE of Mean 165.8

MLE of Standard Deviation 186.31252

Adjusted Level of Significance 0.0086    95% CLT UCL 274.15878

nu star 7.9192669

Approximate Chi Square Value (.05) 2.6883554 Nonparametric Statistics

   95% Standard Bootstrap UCL 262.38374

Adjusted Chi Square Value 1.5477258    95% Jackknife UCL 306.24066

Anderson-Darling 5% Critical Value 0.6858216    95% Hall's Bootstrap UCL 1619.6136

Anderson-Darling Test Statistic 0.5166201    95% Bootstrap-t UCL 1402.2693

Kolmogorov-Smirnov 5% Critical Value 0.3613184    95% BCA Bootstrap UCL 271.2

Kolmogorov-Smirnov Test Statistic 0.3293435    95% Percentile Bootstrap UCL 268.6
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APPENDIX K, TABLE K-7
UCL AND DISTRIBUTION STASTISTICS - SITE 3 SEDIMENT

NAS JRB WILLOW GROVE, WILLOW GROVE, PENNSYLVANIA

Data appear Gamma Distributed at 5% Significance Level 95% Chebyshev(Mean, Sd) UCL 452.9532

97.5% Chebyshev(Mean, Sd) UCL 577.20462

   95% Adjusted Gamma UCL 848.35081

Assuming Gamma Distribution 99% Chebyshev(Mean, Sd) UCL 821.27247

   95% Approximate Gamma UCL 488.40806

Potential UCL to Use Use 95% Student's-t UCL 306.24066
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

A B C D E F G H I J K L

12 11

9090 9.1149302

15000 9.6158055

12800 9.4572004

9726.25 9.1820182

11300 9.3311463

12225 9.4111814

11272.083 9.3197992

1715.7975 0.1488235

0.1522165

0.6857721

0.9352812 0.950984

0.859 0.859

15966.505 16763.852

14479.28 14735.023

13470.966 13501.069

14094.319 14251.138

15263.625 15772.36

36.640104

307.64332

11272.083

1862.1979

879.3625

0.303405

0.7297207 14340

0.1662545 15000

0.2449602 15000

15000

13714.73 15000

General Background Statistics for Data Sets with Non-Detects

User Selected Options

From File   C:\willow_grove\WGSite3\Site3_2010\BackgroundComparison\WGBMSODB_ProUCL_input.wst

Full Precision   ON

Confidence Coefficient   95%

Coverage   95%

Different or Future K Values   1

Number of Bootstrap Operations   2000

Aluminum

General Statistics

Total Number of Observations Number of Distinct Observations

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Second Largest Second Largest

First Quartile First Quartile

Median Median

Third Quartile Third Quartile

Mean Mean

SD SD

Coefficient of Variation

Skewness

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

Gamma Distribution Test Data Distribution Test

k star Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

101

102

103

104

105

106

107

108

109

110

A B C D E F G H I J K L
14499.812 15000

16050.372 15000

19056.461

14633.657 15973.125

14657.275

16442.454

16516.457

12 10

3.7 1.3083328

10.6 2.360854

8 2.0794415

5.6 1.7227666

6.425 1.8600073

7.875 2.0633069

6.6458333 1.8583245

1.8324671 0.282804

0.2757317

0.5045596

0.9638704 0.9706171

0.859 0.859

11.659463 13.902603

10.07111 10.880218

8.9942344 9.2142607

9.6599735 10.211307

10.908789 12.381766

10.693382

0.6214903

6.6458333

2.0323192

256.64116

0.2175539

0.7309527 9.82

0.1289335 10.6

0.2453047 10.6

10.6

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 

Arsenic

General Statistics

Total Number of Observations Number of Distinct Observations

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Second Largest Second Largest

First Quartile First Quartile

Median Median

Third Quartile Third Quartile

Mean Mean

SD SD

Coefficient of Variation

Skewness

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

Gamma Distribution Test Data Distribution Test

k star Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

Assuming Gamma Distribution    95% UTL with   95% Coverage
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

140

141

142

143

144

145

146

147

148

149

150

151

152

153

154

155

156

157

158

159

160

161

162

163

164

165

A B C D E F G H I J K L
9.3469257 10.6

10.303142 10.6

12.26141 10.6

14.959527

10.507517 11.2875

10.587859

12.828225

13.051842

12 10

77.8 4.3541414

111 4.7095302

111 4.7095302

85.2 4.4445469

94.6 4.5494764

110.25 4.7026805

95.733333 4.5539199

12.294221 0.1295717

0.1284215

0.0181918

0.9053608 0.9109708

0.859 0.859

129.37032 135.42636

118.71389 121.03956

111.48901 112.16519

115.95553 117.57147

124.33397 128.42547

49.221485

1.9449501

95.733333

13.645386

1181.3156

0.4279524

0.7301184 111

0.1834513 111

0.24495 111

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 

Barium

General Statistics

Total Number of Observations Number of Distinct Observations

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Second Largest Second Largest

First Quartile First Quartile

Median Median

Third Quartile Third Quartile

Mean Mean

SD SD

Coefficient of Variation

Skewness

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

Gamma Distribution Test Data Distribution Test

k star Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

MLE of Standard Deviation

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

166

167

168

169

170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

185

186

187

188

189

190

191

192

193

194

195

196

197

198

199

200

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

220

A B C D E F G H I J K L
111

113.58401 111

119.22819 111

130.30413 111

151.51081

120.16051 147.825

120.36917

133.05383

133.60704

12 9

0.75 -0.287682

1.3 0.2623643

1.2 0.1823216

0.8025 -0.22038

0.95 -0.051792

1.2 0.1823216

0.9870833 -0.030106

0.1922884 0.1923925

0.1948046

0.4000136

0.897309 0.9110669

0.859 0.859

1.5131843 1.6426

1.3465118 1.3902973

1.2335108 1.2416677

1.3033695 1.331561

1.4344129 1.5181103

22.103555

0.0446572

0.9870833

0.2099533

530.48531

0.521935

0.7311615 1.27

0.209318 1.3

0.2451217 1.3

95% Percentile (z) 95% Percentile (z)

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

   95% UPL (t)    95% UPL (t)

Skewness

Median Median

Third Quartile Third Quartile

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 

Beryllium

General Statistics

Total Number of Observations Number of Distinct Observations

Raw Statistics Log-Transformed Statistics

Minimum

Second Largest Second Largest

First Quartile First Quartile

Minimum

Maximum Maximum

Mean Mean

SD SD

Coefficient of Variation

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic

Assuming Normal Distribution Assuming Lognormal Distribution

Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

99% Percentile (z) 99% Percentile (z)

Gamma Distribution Test Data Distribution Test

90% Percentile (z) 90% Percentile (z)

Data appear Normal at 5% Significance Level

MLE of Mean

k star 

Theta Star

MLE of Standard Deviation

nu star

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

241

242

243

244

245

246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

263

264

265

266

267

268

269

270

271

272

273

274

275

A B C D E F G H I J K L

1.3

1.263891 1.3

1.3558932 1.3

1.5399613 1.3

1.8594736

1.3729947 1.79625

1.3770185

1.588878

1.6010348

12 12

614 6.4199949

1600 7.3777589

1530 7.333023

736.5 6.6017124

926.5 6.831323

1415 7.2489591

1017.0833 6.8727874

351.52045 0.3322834

0.3456162

0.7225774

0.8719154 0.9156678

0.859 0.859

1978.8433 2396.8599

1674.1511 1797.0414

1467.5749 1478.267

1595.283 1667.9406

1834.8422 2091.8292

7.402806

137.3916

1017.0833

373.8164

177.66734

0.5214817

0.7303688 1579

0.189862 1600

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

K-S Test Statistic 95% Percentile

MLE of Standard Deviation

nu star

k star Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

99% Percentile (z) 99% Percentile (z)

Gamma Distribution Test Data Distribution Test

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

Assuming Normal Distribution Assuming Lognormal Distribution

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Data appear Gamma Distributed at 5% Significance Level

   95% UTL with   95% CoverageAssuming Gamma Distribution

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 

Calcium

General Statistics

Total Number of Observations Number of Distinct Observations

Minimum

Raw Statistics Log-Transformed Statistics

Minimum

Maximum Maximum

Second LargestSecond Largest

First Quartile First Quartile

Median Median

Third Quartile Third Quartile

Mean Mean

SD SD

Coefficient of Variation

Skewness

Shapiro Wilk Critical Value

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

276

277

278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

313

314

315

316

317

318

319

320

321

322

323

324

325

326

327

328

329

330

A B C D E F G H I J K L
0.2454024 1600

1600

1515.8541 1600

1699.6583 1600

2081.4715 1600

2611.8915

1742.5808 2432.75

1754.521

2199.1794

2240.4992

12 12

12.4 2.5176965

20.8 3.034953

17.9 2.8848007

13.575 2.6081844

15.225 2.7229267

15.975 2.7710213

15.345833 2.7214663

2.2757075 0.1407308

0.1482948

1.2344944

0.9091733 0.9479538

0.859 0.859

21.572169 22.342838

19.599623 19.777059

18.26227 18.207255

19.089039 19.162359

20.639921 21.091184

40.168758

0.382034

15.345833

2.421287

964.0502

0.3346253

0.7297394 19.93

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

MLE of Standard Deviation

nu star

k star Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

99% Percentile (z) 99% Percentile (z)

Gamma Distribution Test Data Distribution Test

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

Assuming Normal Distribution Assuming Lognormal Distribution

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Mean Mean

SD SD

Coefficient of Variation

First Quartile First Quartile

Median Median

Third Quartile Third Quartile

Minimum Minimum

Maximum Maximum

Second Largest Second Largest

General Statistics

Total Number of Observations Number of Distinct Observations

Raw Statistics Log-Transformed Statistics

Note: UPL represents a preferred estimate of BTV 

Chromium

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

   95% HW Approx. Gamma UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

331

332

333

334

335

336

337

338

339

340

341

342

343

344

345

346

347

348

349

350

351

352

353

354

355

356

357

358

359

360

361

362

363

364

365

366

367

368

369

370

371

372

373

374

375

376

377

378

379

380

381

382

383

384

385

A B C D E F G H I J K L
0.1954262 20.8

0.24495 20.8

20.8

18.519102 20.8

19.533586 20.8

21.533045 20.8

25.670459

19.702995 19.575

19.719933

22.03327

22.104758

12 10

6.8 1.9169226

9.3 2.2300144

8.5 2.1400662

7.025 1.9494563

8.175 2.101076

8.45 2.1341135

7.9041667 2.0627819

0.7875331 0.1006189

0.0996352

-0.069607

0.9093368 0.9023803

0.859 0.859

10.058857 10.361273

9.3762362 9.4959016

8.9134309 8.9506857

9.1995433 9.2839322

9.7362425 9.9428766

81.557584

0.0969152

7.9041667

0.8752335

1957.382

0.6191875A-D Test Statistic Nonparametric Statistics

MLE of Standard Deviation

nu star

k star Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

99% Percentile (z) 99% Percentile (z)

Gamma Distribution Test Data Distribution Test

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

Assuming Normal Distribution Assuming Lognormal Distribution

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Mean Mean

SD SD

Coefficient of Variation

First Quartile First Quartile

Median Median

Third Quartile Third Quartile

Minimum Minimum

Maximum Maximum

Second Largest Second Largest

General Statistics

Total Number of Observations Number of Distinct Observations

Raw Statistics Log-Transformed Statistics

Note: UPL represents a preferred estimate of BTV 

Cobalt

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

   95% HW Approx. Gamma UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic 95% Percentile
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

386

387

388

389

390

391

392

393

394

395

396

397

398

399

400

401

402

403

404

405

406

407

408

409

410

411

412

413

414

415

416

417

418

419

420

421

422

423

424

425

426

427

428

429

430

431

432

433

434

435

436

437

438

439

440

A B C D E F G H I J K L
0.7312 9.06

0.221221 9.3

0.24495 9.3

9.3

9.0445234 9.3

9.3967547 9.3

10.081537 9.3

11.477114

9.4516779 10.5875

9.4622848

10.246388

10.273581

12 10

8 2.0794415

13.4 2.5952547

12.7 2.541602

9.425 2.2431064

10.7 2.3702437

11.85 2.472301

10.695833 2.3602304

1.5407286 0.1455515

0.1440494

0.1378465

0.9799339 0.9793332

0.859 0.859

14.911267 15.775519

13.575788 13.905683

12.670357 12.765704

13.230106 13.45891

14.280104 14.862389

39.145996

0.2732293

10.695833

1.7095073

939.5039

MLE of Standard Deviation

nu star

k star Data appear Normal at 5% Significance Level

Theta Star

MLE of Mean

99% Percentile (z) 99% Percentile (z)

Gamma Distribution Test Data Distribution Test

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

Assuming Normal Distribution Assuming Lognormal Distribution

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Skewness

Background Statistics

Normal Distribution Test Lognormal Distribution Test

Mean Mean

SD SD

Coefficient of Variation

First Quartile First Quartile

Median Median

Third Quartile Third Quartile

Minimum Minimum

Maximum Maximum

Second Largest Second Largest

General Statistics

Total Number of Observations Number of Distinct Observations

Raw Statistics Log-Transformed Statistics

Note: UPL represents a preferred estimate of BTV 

Copper

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

   95% HW Approx. Gamma UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value 90% Percentile

K-S Test Statistic 95% Percentile
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

441

442

443

444

445

446

447

448

449

450

451

452

453

454

455

456

457

458

459

460

461

462

463

464

465

466

467

468

469

470

471

472

473

474

475

476

477

478

479

480

481

482

483

484

485

486

487

488

489

490

491

492

493

494

495

A B C D E F G H I J K L
0.1790196

0.7296966 13.19

0.1337224 13.4

0.24495 13.4

13.4

12.9368 13.4

13.654287 13.4

15.069208 13.4

17.685943

13.776082 15.4875

13.80633

15.425791

15.506071

12 2

2 10

83.33%

0.7 -0.356675

3.8 1.3350011

2.25 0.4891631

2.192031 1.1961956

0.64 -0.446287

0.7 -0.356675

10

2

83.33%

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Maximum Non-Detect Maximum Non-Detect

Data with Multiple Detection Limits Single Detection Limit Scenario

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Note: UPL represents a preferred estimate of BTV 

Cyanide

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

   95% HW Approx. Gamma UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

K-S Test Statistic 95% Percentile
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

496

497

498

499

500

501

502

503

504

505

506

507

508

509

510

511

512

513

514

515

516

517

518

519

520

521

522

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

545

546

547

548

549

550

A B C D E F G H I J K L
    N/A        N/A    

    N/A        N/A    

0.6491667 -0.845206

0.998009 0.7205911

3.3797193 3.0843202

2.5146612 1.6515836

1.9281667 1.0814132

2.2907454 1.4050332

2.9708828 2.2959337

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    0.9583333

    N/A    0.8567947

0.349785

3.3025237

4.8455133

2.5598679

    N/A    2.05636

    N/A    2.3676353

    N/A    2.951536

    N/A    

    N/A    

    N/A        N/A    

    N/A        N/A    

    N/A    

    N/A        N/A    

    N/A    

    N/A    99% Percentile

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

   95% WH Approx. Gamma UTL with    95% Coverage

90% Percentile    95% HW Approx. Gamma UTL with   95% Coverage

95% Percentile

Theta star Gamma ROS Limits with Extrapolated Data

Nu star    95% Wilson Hilferty (WH) Approx. Gamma UPL

   95% Percentile of Chisquare (2k)    95% Hawkins Wixley (HW) Approx. Gamma UPL

Median 95% Percentile (z)

SD 99% Percentile (z)

k star

Assuming Gamma Distribution    95% KM Chebyshev UPL

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t)

Mean 90% Percentile (z)

5% K-S Critical Value SD

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM UTL with    95% Coverage

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

90% Percentile (z)

95% Percentile (z)

99% Percentile (z)

SD in Log Scale

   95% UTL   95% Coverage

   95% UPL (t)

Mean in Original Scale

SD in Original Scale

Mean in Log Scale

99% Percentile (z) 99% Percentile (z)

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

Mean Mean (Log Scale)

SD SD (Log Scale)

   95% UTL   95% Coverage    95% UTL   95% Coverage

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

572

573

574

575

576

577

578

579

580

581

582

583

584

585

586

587

588

589

590

591

592

593

594

595

596

597

598

599

600

601

602

603

604

605

A B C D E F G H I J K L

12 11

12350 9.4214113

17600 9.7756542

16900 9.7350689

13225 9.4898589

14800 9.6012627

16450 9.707727

14812.5 9.5967493

1760.1814 0.1189206

0.1188308

0.1469457

0.9360444 0.9377696

0.859 0.859

19628.356 20376.064

18102.66 18380.354

17068.263 17139.692

17707.741 17896.427

18907.294 19407.213

58.074034

255.06236

14812.5

1943.7364

1393.7768

0.382915

0.730489 17390

0.169973 17600

0.24495 17600

17600

17351.711 17600

18147.973 17600

19705.419 17600

22798.242

18276.779 21287.5

18301.515

20087.785

20155.533   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution Test

k star Data appear Normal at 5% Significance Level

Theta Star

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Background Statistics

Third Quartile Third Quartile

Mean Mean

SD SD

Second Largest Second Largest

First Quartile First Quartile

Median Median

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Iron

General Statistics

Total Number of Observations Number of Distinct Observations
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

606

607

608

609

610

611

612

613

614

615

616

617

618

619

620

621

622

623

624

625

626

627

628

629

630

631

632

633

634

635

636

637

638

639

640

641

642

643

644

645

646

647

648

649

650

651

652

653

654

655

656

657

658

659

660

A B C D E F G H I J K L

12 12

16.3 2.7911651

64.7 4.1697612

56.7 4.0377742

19.75 2.9829171

27.1 3.2970699

32.975 3.4953611

30.641667 3.3305784

15.167277 0.4277679

0.4949886

1.539711

0.8041006 0.9161001

0.859 0.859

72.139336 90.102817

58.992586 62.188439

50.079314 48.365417

55.589617 56.497365

65.926029 75.619591

4.262331

7.1889459

30.641667

14.841876

102.29594

0.5902053

0.7317841 62.3

0.1947549 64.7

0.245863 64.7

64.7

50.53017 64.7

58.414384 64.7

75.201369 64.7

99.453871

60.43856 52.8125

60.78572

80.801081

82.633437   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution Test

k star Data appear Gamma Distributed at 5% Significance Level

Theta Star

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Background Statistics

Third Quartile Third Quartile

Mean Mean

SD SD

Second Largest Second Largest

First Quartile First Quartile

Median Median

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Lead

General Statistics

Total Number of Observations Number of Distinct Observations
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

661

662

663

664

665

666

667

668

669

670

671

672

673

674

675

676

677

678

679

680

681

682

683

684

685

686

687

688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

A B C D E F G H I J K L

12 11

1300 7.1701195

1940 7.5704433

1670 7.4205789

1380 7.2297608

1480 7.2997974

1545 7.3427634

1500 7.3076339

172.3105 0.1083588

0.1148737

1.5640601

0.8687381 0.9078715

0.859 0.859

1971.4415 2006.4125

1822.0856 1826.5422

1720.8248 1713.8564

1783.4256 1782.6714

1900.8542 1919.2969

67.306684

22.286048

1500

182.83619

1615.3604

0.4718809

0.7308756 1859

0.1975096 1940

0.24495 1940

1940

1738.5665 1940

1812.866 1940

1957.7943 1940

2281.7531

1824.5183 1792.5

1824.969

1992.8387

1996.0268   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution Test

k star Data appear Normal at 5% Significance Level

Theta Star

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Background Statistics

Third Quartile Third Quartile

Mean Mean

SD SD

Second Largest Second Largest

First Quartile First Quartile

Median Median

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Magnesium

General Statistics

Total Number of Observations Number of Distinct Observations
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

743

744

745

746

747

748

749

750

751

752

753

754

755

756

757

758

759

760

761

762

763

764

765

766

767

768

769

770

A B C D E F G H I J K L

12 10

429 6.0614569

1190 7.0817086

844 6.7381525

517.25 6.2484676

585.25 6.3687694

679.75 6.5216659

642.29167 6.4264328

206.27568 0.2774892

0.3211558

1.8952158

0.8095002 0.9090341

0.859 0.859

1206.6619 1320.3383

1027.8655 1038.0717

906.64459 881.87431

981.58497 975.41396

1122.1607 1178.4665

9.8915001

64.933697

642.29167

204.22138

237.396

0.584845

0.7307859 1086.2

0.2070671 1190

0.2453239 1190

1190

913.94894 1190

1010.8913 1190

1209.9942 1190

1578.1409

1030.8744 923.5

1032.2317

1266.895

1278.2643   95% HW Approx. Gamma UTL with   95% Coverage

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution Test

k star Data appear Gamma Distributed at 5% Significance Level

Theta Star

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

Data not Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Background Statistics

Third Quartile Third Quartile

Mean Mean

SD SD

Second Largest Second Largest

First Quartile First Quartile

Median Median

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Manganese

General Statistics

Total Number of Observations Number of Distinct Observations

Note: UPL represents a preferred estimate of BTV 
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

771

772

773

774

775

776

777

778

779

780

781

782

783

784

785

786

787

788

789

790

791

792

793

794

795

796

797

798

799

800

801

802

803

804

805

806

807

808

809

810

811

812

813

814

815

816

817

818

819

820

821

822

823

824

825

A B C D E F G H I J K L

12 10

7.4 2.00148

11.2 2.4159138

10.4 2.3418058

9.35 2.2353337

9.95 2.2974589

10.4 2.3418058

9.7916667 2.2767681

0.9538995 0.1044307

0.0974195

-1.323802

0.8915729 0.8498483

0.859 0.859

12.401536 12.968075

11.574711 11.84578

11.014138 11.140659

11.360692 11.571455

12.010769 12.424996

78.90179

0.1240994

9.7916667

1.102334

1893.643

0.6219576

0.7312 10.96

0.1723771 11.2

0.24495 11.2

11.2

11.228266 11.2

11.67261 11.2

12.536949 11.2

14.1194

11.741988 11.975

11.766486

12.744934

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution Test

k star Data appear Normal at 5% Significance Level

Theta Star

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

Data appear Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Background Statistics

Third Quartile Third Quartile

Mean Mean

SD SD

Second Largest Second Largest

First Quartile First Quartile

Median Median

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Nickel

General Statistics

Total Number of Observations Number of Distinct Observations

Note: UPL represents a preferred estimate of BTV 
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

826

827

828

829

830

831

832

833

834

835

836

837

838

839

840

841

842

843

844

845

846

847

848

849

850

851

852

853

854

855

856

857

858

859

860

861

862

863

864

865

866

867

868

869

870

871

872

873

874

875

876

877

878

879

880

A B C D E F G H I J K L
12.796851

12 7

7 5

41.67%

436 6.0776422

771 6.6476884

599 6.3741182

131.68397 0.2233492

388 5.9610053

433 6.0707377

5

7

41.67%

0.9245662 0.9270608

0.803 0.803

433.75 5.930549

226.25443 0.573001

1052.7821 1804.9347

856.66845 1098.402

723.70672 784.36878

805.90542 965.89172

960.09652 1427.3125

472.49414 484.4784

189.37635 171.72369

990.62783 1183.8431

771

771

826.47947 876.31736

   95% BCA UTL with   95% Coverage

   95% Bootstrap (%) UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

Mean Mean in Original Scale

SD SD in Original Scale

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

99% Percentile (z) 99% Percentile (z)

Maximum Likelihood Estimate(MLE) Method Log ROS Method

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

Mean Mean (Log Scale)

SD SD (Log Scale)

   95% UTL   95% Coverage    95% UTL   95% Coverage

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Potassium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

881

882

883

884

885

886

887

888

889

890

891

892

893

894

895

896

897

898

899

900

901

902

903

904

905

906

907

908

909

910

911

912

913

914

915

916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

A B C D E F G H I J K L
715.18969 714.65205

783.99051 810.6769

913.04941 1026.9649

13.702959

43.713185

191.84143

0.3010393

0.7068058

0.1719597 531.08333

0.3114524 122.99625

38.350818

867.60106

1089.1033

760.98991

572.20611 688.70936

534.69466 733.39415

102.7375 817.21539

27.17709

21.054723

652.25016 772.29531

72.563623 773.56978

882.36684

716.60606 886.98835

763.9035

858.0041

12 2

2 10

83.33%

112 4.7184989

120 4.7874917

116 4.7529953

5.6568542 0.0487853

103 4.634729

115 4.7449321

11

1

91.67%

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL

SD of Detected SD of Detected

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Minimum Detected Minimum Detected

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

Number of Distinct Detected Data Number of Non-Detect Data

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Sodium

General Statistics

Number of Valid Data Number of Detected Data

99% Percentile

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

   95% WH Approx. Gamma UTL with    95% Coverage

90% Percentile    95% HW Approx. Gamma UTL with   95% Coverage

95% Percentile

Theta star Gamma ROS Limits with Extrapolated Data

Nu star    95% Wilson Hilferty (WH) Approx. Gamma UPL

   95% Percentile of Chisquare (2k)    95% Hawkins Wixley (HW) Approx. Gamma UPL

Median 95% Percentile (z)

SD 99% Percentile (z)

k star

Assuming Gamma Distribution    95% KM Chebyshev UPL

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t)

Mean 90% Percentile (z)

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM UTL with    95% Coverage

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

936

937

938

939

940

941

942

943

944

945

946

947

948

949

950

951

952

953

954

955

956

957

958

959

960

961

962

963

964

965

966

967

968

969

970

971

972

973

974

975

976

977

978

979

980

981

982

983

984

985

986

987

988

989

990

A B C D E F G H I J K L

    N/A        N/A    

    N/A        N/A    

63.708333 4.104232

24.540744 0.3049247

130.85181 139.5616

109.58029 107.14706

95.158562 89.568957

104.07426 100.06186

120.79864 123.17339

N/A

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    

    N/A    112.66667

    N/A    2.2110832

0.9026709

118.71619

122.6981

116.79966

    N/A    115.50028

    N/A    116.30357

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t)

Mean 90% Percentile (z)

Median 95% Percentile (z)

Data not Gamma Distributed at 5% Significance Level SE of Mean

   95% KM UTL with    95% Coverage

Assuming Gamma Distribution    95% KM Chebyshev UPL

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

5% K-S Critical Value SD

nu star

A-D Test Statistic Nonparametric Statistics

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data do not follow a Discernable Distribution (0.05)

Theta Star

95% Percentile (z)

99% Percentile (z)

   95% UTL   95% Coverage

   95% UPL (t)

90% Percentile (z)

SD in Original Scale

Mean in Log Scale

SD in Log Scale

Maximum Likelihood Estimate(MLE) Method Log ROS Method

Mean in Original Scale

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

SD SD (Log Scale)

   95% UTL   95% Coverage    95% UTL   95% Coverage

   95% UPL (t)    95% UPL (t)

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Mean Mean (Log Scale)

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

The number of detected data may not be adequate enough to perform GOF tests, bootstrap, and ROS methods.

Those methods will return a 'N/A' value on your output display!

It is necessary to have 4 or more Distinct Values for bootstrap methods.

However, results obtained using 4 to 9 distinct values may not be reliable.

It is recommended to have 10 to 15 or more observations for accurate and meaningful results and estimates.

Warning: Data set has only 2 Distinct Detected Values.

This may not be adequate enough to compute meaningful and reliable test statistics and estimates.

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Unless Data Quality Objectives (DQOs) have been met, it is suggested to collect additional observations.
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

991

992

993

994

995

996

997

998

999

1000

1001

1002

1003

1004

1005

1006

1007

1008

1009

1010

1011

1012

1013

1014

1015

1016

1017

1018

1019

1020

1021

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045

A B C D E F G H I J K L
    N/A    117.81042

    N/A    

    N/A    

    N/A        N/A    

    N/A        N/A    

    N/A    

    N/A        N/A    

    N/A    

    N/A    

12 7

5 5

41.67%

0.25 -1.386294

0.34 -1.07881

0.2914286 -1.236694

0.0273426 0.0931681

0.26 -1.347074

0.27 -1.309333

6

6

50.00%

0.9407491 0.9482677

0.803 0.803

0.2258333 -1.558917

0.0835527 0.4042417

0.4544336 0.6357746

0.3820115 0.447848

0.3329105 0.3531509

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

Mean Mean (Log Scale)

SD SD (Log Scale)

   95% UTL   95% Coverage    95% UTL   95% Coverage

Assuming Normal Distribution Assuming Lognormal Distribution

DL/2 Substitution Method DL/2 Substitution Method

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

5% Shapiro Wilk Critical Value 5% Shapiro Wilk Critical Value

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

the resulting calculations may not be reliable enough to draw conclusions

It is recommended to have 10-15 or more distinct observations for accurate and meaningful results.

Background Statistics

Normal Distribution Test with Detected Values Only Lognormal Distribution Test with Detected Values Only

Observations < Largest ND are treated as NDs Single DL Non-Detect Percentage

Warning:  There are only 7 Detected Values in this data

Note:  It should be noted that even though bootstrap may be performed on this data set

Data with Multiple Detection Limits Single Detection Limit Scenario

Note: Data have multiple DLs - Use of KM Method is recommended Number treated as Non-Detect with Single DL

For all methods (except KM, DL/2, and ROS Methods), Number treated as Detected with Single DL

Minimum Non-Detect Minimum Non-Detect

Maximum Non-Detect Maximum Non-Detect

Maximum Detected Maximum Detected

Mean of Detected Mean of Detected

SD of Detected SD of Detected

Percent Non-Detects

Raw Statistics Log-transformed Statistics

Minimum Detected Minimum Detected

Thallium

General Statistics

Number of Valid Data Number of Detected Data

Number of Distinct Detected Data Number of Non-Detect Data

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

90% Percentile    95% HW Approx. Gamma UTL with   95% Coverage

95% Percentile

99% Percentile

Nu star    95% Wilson Hilferty (WH) Approx. Gamma UPL

   95% Percentile of Chisquare (2k)    95% Hawkins Wixley (HW) Approx. Gamma UPL

   95% WH Approx. Gamma UTL with    95% Coverage

SD 99% Percentile (z)

k star

Theta star Gamma ROS Limits with Extrapolated Data
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

1046

1047

1048

1049

1050

1051

1052

1053

1054

1055

1056

1057

1058

1059

1060

1061

1062

1063

1064

1065

1066

1067

1068

1069

1070

1071

1072

1073

1074

1075

1076

1077

1078

1079

1080

1081

1082

1083

1084

1085

1086

1087

1088

1089

1090

1091

1092

1093

1094

1095

1096

1097

1098

1099

1100

A B C D E F G H I J K L
0.3632654 0.4090172

0.4202061 0.5387467

0.2703827 0.2727071

0.034725 0.0315958

0.3653902 0.3696741

0.34

0.34

0.3352912 0.3350735

0.3148845 0.3134762

0.3275002 0.3266577

0.3511651 0.3528974

76.722091

0.0037985

1074.1093

0.3227564

0.70765

0.2143155 0.2741667

0.31132 0.0281242

0.0087693

0.3511146

0.4017631

0.3267369

0.2893677 0.3102093

0.2895114 0.3204269

0.0226552 0.3395934

135.15031

0.0021411

3243.6075 0.3329447

309.64768 0.3331202

0.3548403

0.32169 0.3553385

0.3314903

0.3504005

12 11

20.9 3.0397492

28.2 3.339322

28.2 3.339322

23.7125 3.1660019

24.65 3.2047255

Second Largest Second Largest

First Quartile First Quartile

Median Median

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Vanadium

General Statistics

Total Number of Observations Number of Distinct Observations

99% Percentile

Note: UPL represents a preferred estimate of BTV

For an Example: KM-UPL may be used when multiple detection limits are present

Note: DL/2 is not a recommended method.

   95% WH Approx. Gamma UTL with    95% Coverage

90% Percentile    95% HW Approx. Gamma UTL with   95% Coverage

95% Percentile

Theta star Gamma ROS Limits with Extrapolated Data

Nu star    95% Wilson Hilferty (WH) Approx. Gamma UPL

   95% Percentile of Chisquare (2k)    95% Hawkins Wixley (HW) Approx. Gamma UPL

Median 95% Percentile (z)

SD 99% Percentile (z)

k star

Assuming Gamma Distribution    95% KM Chebyshev UPL

Gamma ROS Statistics with Extrapolated Data    95% KM UPL (t)

Mean 90% Percentile (z)

5% K-S Critical Value SD

Data appear Gamma Distributed at 5% Significance Level SE of Mean

   95% KM UTL with    95% Coverage

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value Kaplan-Meier (KM) Method

K-S Test Statistic Mean

Theta Star

nu star

Gamma Distribution Test with Detected Values Only Data Distribution Test with Detected Values Only

k star (bias corrected) Data appear Normal at 5% Significance Level

90% Percentile (z) 90% Percentile (z)

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

   95% BCA UTL with   95% Coverage

   95% Bootstrap (%) UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

Mean Mean in Original Scale

SD SD in Original Scale

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

99% Percentile (z) 99% Percentile (z)

Maximum Likelihood Estimate(MLE) Method Log ROS Method

95% Percentile (z) 95% Percentile (z)
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

1101

1102

1103

1104

1105

1106

1107

1108

1109

1110

1111

1112

1113

1114

1115

1116

1117

1118

1119

1120

1121

1122

1123

1124

1125

1126

1127

1128

1129

1130

1131

1132

1133

1134

1135

1136

1137

1138

1139

1140

1141

1142

1143

1144

1145

1146

1147

1148

1149

1150

1151

1152

1153

1154

1155

A B C D E F G H I J K L
26.425 3.2742984

24.904167 3.2116492

2.1324824 0.0861663

0.0856275

0.0229697

0.9586657 0.9587056

0.859 0.859

30.738638 31.418599

28.890237 29.15751

27.637053 27.717824

28.411788 28.599237

29.865063 30.328924

110.93181

0.2244998

24.904167

2.3645252

2662.3635

0.2509196

0.7312 28.2

0.1176315 28.2

0.24495 28.2

28.2

27.978425 28.2

28.916854 28.2

30.732583 28.2

34.578996

29.058764 30.49375

29.082453

31.162867

31.223687

12 11

21.7 3.0773123

597 6.3919171

54.2 3.9926809

40.175 3.6913132

Second Largest Second Largest

First Quartile First Quartile

Raw Statistics Log-Transformed Statistics

Minimum Minimum

Maximum Maximum

Zinc

General Statistics

Total Number of Observations Number of Distinct Observations

   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data appear Gamma Distributed at 5% Significance Level

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution Test

k star Data appear Normal at 5% Significance Level

Theta Star

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

Data appear Normal at 5% Significance Level Data appear Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Background Statistics

Third Quartile Third Quartile

Mean Mean

SD SD
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APPENDIX K, TABLE K-8
95 PERCENT UPPER TOLERANCE LIMITS ON BACKGROUND SOIL

NAS JRB WILLOW GROVE, PENNSYLVANIA

1156

1157

1158

1159

1160

1161

1162

1163

1164

1165

1166

1167

1168

1169

1170

1171

1172

1173

1174

1175

1176

1177

1178

1179

1180

1181

1182

1183

1184

1185

1186

1187

1188

1189

1190

1191

1192

1193

1194

1195

1196

1197

1198

1199

A B C D E F G H I J K L
47.6 3.8627975

52.1 3.9527065

90.058333 3.9743227

159.91544 0.8039267

1.7756873

3.4427792

0.3799622 0.6147671

0.859 0.859

527.58698 480.03846

388.97486 239.13674

294.99822 149.09687

353.09583 199.6697

462.07728 345.34224

0.8705734

103.44714

90.058333

96.520863

20.893763

2.7934664

0.7547929 434.16

0.4778891 597

0.2518593 597

597

214.53872 597

283.42243 597

445.0312 597

815.57643

290.0949 69.9875

276.60461

488.0013

483.57179   95% HW Approx. Gamma UTL with   95% Coverage

Note: UPL represents a preferred estimate of BTV 

   95% WH Approx. Gamma UPL Upper Threshold Limit Based upon IQR

   95% HW Approx. Gamma UPL

   95% WH Approx. Gamma UTL with   95% Coverage

95% Percentile    95% BCA Bootstrap UTL with   95% Coverage

99% Percentile    95% UPL

   95% Chebyshev UPL

Assuming Gamma Distribution    95% UTL with   95% Coverage

90% Percentile    95% Percentile Bootstrap UTL with   95% Coverage

K-S Test Statistic 95% Percentile

5% K-S Critical Value 99% Percentile

Data not Gamma Distributed at 5% Significance Level

A-D Test Statistic Nonparametric Statistics

5% A-D Critical Value 90% Percentile

MLE of Mean

MLE of Standard Deviation

nu star

Gamma Distribution Test Data Distribution Test

k star Data do not follow a Discernable Distribution (0.05)

Theta Star

95% Percentile (z) 95% Percentile (z)

99% Percentile (z) 99% Percentile (z)

   95% UTL with   95% Coverage    95% UTL with   95% Coverage

   95% UPL (t)    95% UPL (t)

90% Percentile (z) 90% Percentile (z)

Data not Normal at 5% Significance Level Data not Lognormal at 5% Significance Level

Assuming Normal Distribution Assuming Lognormal Distribution

Normal Distribution Test Lognormal Distribution Test

Shapiro Wilk Test Statistic Shapiro Wilk Test Statistic

Shapiro Wilk Critical Value Shapiro Wilk Critical Value

Coefficient of Variation

Skewness

Background Statistics

Third Quartile Third Quartile

Mean Mean

SD SD

Median Median
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Appendix K, Part 2 

Lead Modeling Risks  

NAS JRB Willow Grove, Pennsylvania  

 

 
 



Appendix K, Table K-9
Calculations of Blood Lead Concentrations*, USEPA TRW Adult Lead Model, Version 05/19/05

Current/Future Industrial Worker, Landfill Area Total Soils at Site 3
Reasonable Maximum Exposure

NAS JRB Willow Grove, Willow Grove, Pennsylvania

Northeast/All Ethnic
PbS ug/g or ppm 322

Rfetal/maternal -- 0.9
BKSF ug/dL per 

ug/day
0.4

GSDi -- 2.0
PbB0 ug/dL 2.0
IRS g/day 0.100

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 250
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 3.0
PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 8.6

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0
P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 3.1%

1  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).  

*Equation 1, based on Eq. 1, 2 in USEPA (1996).
PbB adult = (PbS*BKSF*IRS+D*AFS,D*EFS/ATS.D) + PbB0

PbB fetal, 0.95 = PbBadult * (GSDi
1.645 * R)

P(PbBfetal > PbBt) = 1-LOGNORMDIST(PbBt, μ=LOGe(PbBadult*R-fetal/maternal), σ=LOGe(GSDi))

Exposure Variable Description of Exposure Variable Units

Region GSDi and 
PbBo Data:

Soil lead concentration

Fetal/maternal PbB ratio 

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Averaging time (same for soil and dust)

Biokinetic Slope Factor

Geometric standard deviation PbB

Baseline PbB

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Printed 4/21/20101:13 AM



Appendix K, Table K-10
Calculations of Blood Lead Concentrations*, USEPA TRW Adult Lead Model, Version 05/19/05

Future Construction Worker, Landfill Area Total Soils at Site 3
Reasonable Maximum Exposure

NAS JRB Willow Grove, Willow Grove, Pennsylvania

Northeast/All Ethnic
PbS ug/g or ppm 322

Rfetal/maternal -- 0.9
BKSF ug/dL per 

ug/day
0.4

GSDi -- 2.0
PbB0 ug/dL 2.0
IRS g/day 0.330

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 130
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 3.8
PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 10.7

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0
P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 6.1%

1  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).  

*Equation 1, based on Eq. 1, 2 in USEPA (1996).
PbB adult = (PbS*BKSF*IRS+D*AFS,D*EFS/ATS.D) + PbB0

PbB fetal, 0.95 = PbBadult * (GSDi
1.645 * R)

P(PbBfetal > PbBt) = 1-LOGNORMDIST(PbBt, μ=LOGe(PbBadult*R-fetal/maternal), σ=LOGe(GSDi))

Exposure Variable Description of Exposure Variable

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Averaging time (same for soil and dust)

Baseline PbB

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Units

Region GSDi and 
PbBo Data:

Soil lead concentration

Fetal/maternal PbB ratio 
Biokinetic Slope Factor

Geometric standard deviation PbB

Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Printed 4/21/20101:13 AM



Appendix K, Table K-11
Calculations of Blood Lead Concentrations*, USEPA TRW Adult Lead Model, Version 05/19/05

Future Construction Worker, Landfill Area Total Soils at Site 3
Central Tendency Exposure

NAS JRB Willow Grove, Willow Grove, Pennsylvania

Northeast/All Ethnic
PbS ug/g or ppm 322

Rfetal/maternal -- 0.9
BKSF ug/dL per 

ug/day
0.4

GSDi -- 2.0
PbB0 ug/dL 2.0
IRS g/day 0.165

IRS+D g/day --
WS -- --
KSD -- --

AFS, D -- 0.12
EFS, D days/yr 43
ATS, D days/yr 365

PbBadult PbB of adult worker, geometric mean ug/dL 2.3
PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 6.4

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0
P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 1.1%

1  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).  

*Equation 1, based on Eq. 1, 2 in USEPA (1996).
PbB adult = (PbS*BKSF*IRS+D*AFS,D*EFS/ATS.D) + PbB0

PbB fetal, 0.95 = PbBadult * (GSDi
1.645 * R)

P(PbBfetal > PbBt) = 1-LOGNORMDIST(PbBt, μ=LOGe(PbBadult*R-fetal/maternal), σ=LOGe(GSDi))

Exposure Variable Description of Exposure Variable

Mass fraction of soil in dust

Absorption fraction (same for soil and dust)

Exposure frequency (same for soil and dust)

Averaging time (same for soil and dust)

Baseline PbB

Soil ingestion rate (including soil-derived indoor dust)

Total ingestion rate of outdoor soil and indoor dust

Weighting factor; fraction of IRS+D ingested as outdoor soil

Units

Region GSDi and 
PbBo Data:

Soil lead concentration

Fetal/maternal PbB ratio 
Biokinetic Slope Factor

Geometric standard deviation PbB

Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead 
for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Printed 4/21/20101:14 AM



 
 

 
 

 

 

 

 

 

 

Appendix K, Part 2 

Child Lead IEUBK Model Risks  

NAS JRB Willow Grove, Pennsylvania  

 

 

 
 



                  LEAD MODEL FOR WINDOWS Version 1.0

     ==================================================================================
     Model Version: 1.0 Build 264
     User Name: Tetra Tech NUS, Inc.
     Date: 03/25/2010
     Site Name: NAS JRB Willow Grove
     Operable Unit: Site 3 Landfill Area Total Soil
     Run Mode: Site Risk Assessment
     ----------------------------------------------------------------------------------

# Soil/Dust Data
Constant value = 322 ug/g = Average Pb Conc for Landfill Area Total Soil
     ==================================================================================
     The time step used in this model run: 1 - Every 4 Hours (6 times a day).

     ****** Air ******

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

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m^3/day)            (%)          (ug Pb/m^3)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.100
     1-2       2.000           3.000            32.000           0.100
     2-3       3.000           5.000            32.000           0.100
     3-4       4.000           5.000            32.000           0.100
     4-5       4.000           5.000            32.000           0.100
     5-6       4.000           7.000            32.000           0.100
     6-7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(ug/day)
     -----------------------------------
     .5-1      5.530
     1-2       5.780
     2-3       6.490
     3-4       6.240
     4-5       6.010
     5-6       6.340
     6-7       7.000

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     -----------------------------------
     .5-1      0.200
     1-2       0.500
     2-3       0.520
     3-4       0.530
     4-5       0.550
     5-6       0.580
     6-7       0.590

     Drinking Water Concentration: 4.000 ug Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 235.400 ug/g

megan.ritchie
Typewritten Text
			



     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (ug Pb/g)       House Dust (ug Pb/g)
     --------------------------------------------------------
     .5-1              322.000             235.400
     1-2               322.000             235.400
     2-3               322.000             235.400
     3-4               322.000             235.400
     4-5               322.000             235.400
     5-6               322.000             235.400
     6-7               322.000             235.400

     ****** Alternate Intake ******

     Age      Alternate (ug Pb/day)
     -----------------------------------
     .5-1     0.000
     1-2      0.000
     2-3      0.000
     3-4      0.000
     4-5      0.000
     5-6      0.000
     6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 2.500 ug Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air                Diet               Alternate       Water
                (ug/day)           (ug/day)              (ug/day)      (ug/day)
     -------------------------------------------------------------------------------
     .5-1        0.021               2.489               0.000          0.360
     1-2         0.034               2.568               0.000          0.889
     2-3         0.062               2.924               0.000          0.937
     3-4         0.067               2.853               0.000          0.969
     4-5         0.067               2.820               0.000          1.032
     5-6         0.093               3.003               0.000          1.099
     6-7         0.093               3.331               0.000          1.123

      Year     Soil+Dust             Total               Blood
               (ug/day)            (ug/day)             (ug/dL)
     ---------------------------------------------------------------
     .5-1        6.298               9.169                4.9
     1-2         9.873              13.364                5.5
     2-3        10.012              13.934                5.2
     3-4        10.160              14.049                4.9
     4-5         7.723              11.642                4.1
     5-6         7.017              11.213                3.5
     6-7         6.658              11.205                3.2
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                  LEAD MODEL FOR WINDOWS Version 1.0

     ==================================================================================
     Model Version: 1.0 Build 264
     User Name: Tetra Tech NUS, Inc.
     Date: 03/25/2010
     Site Name: NAS JRB Willow Grove
     Operable Unit: Site 3 Landfill Area Total Soil
     Run Mode: Site Risk Assessment
     ----------------------------------------------------------------------------------

# Soil/Dust Data
Constant value = 155 ug/g = Weighted concentration for child recreational receptor
     ==================================================================================
     The time step used in this model run: 1 - Every 4 Hours (6 times a day).

     ****** Air ******

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

     Age        Time        Ventilation          Lung          Outdoor Air
              Outdoors          Rate          Absorption         Pb Conc
              (hours)        (m^3/day)            (%)          (ug Pb/m^3)
     ----------------------------------------------------------------------
     .5-1      1.000           2.000            32.000           0.100
     1-2       2.000           3.000            32.000           0.100
     2-3       3.000           5.000            32.000           0.100
     3-4       4.000           5.000            32.000           0.100
     4-5       4.000           5.000            32.000           0.100
     5-6       4.000           7.000            32.000           0.100
     6-7       4.000           7.000            32.000           0.100

     ****** Diet ******

     Age     Diet Intake(ug/day)
     -----------------------------------
     .5-1      5.530
     1-2       5.780
     2-3       6.490
     3-4       6.240
     4-5       6.010
     5-6       6.340
     6-7       7.000

     ****** Drinking Water ******

     Water Consumption: 
     Age     Water (L/day)
     -----------------------------------
     .5-1      0.200
     1-2       0.500
     2-3       0.520
     3-4       0.530
     4-5       0.550
     5-6       0.580
     6-7       0.590

     Drinking Water Concentration: 4.000 ug Pb/L

     ****** Soil & Dust ******

     Multiple Source Analysis Used
     Average multiple source concentration: 118.500 ug/g



     Mass fraction of outdoor soil to indoor dust conversion factor: 0.700
     Outdoor airborne lead to indoor household dust lead concentration: 100.000
     Use alternate indoor dust Pb sources? No

     Age          Soil (ug Pb/g)       House Dust (ug Pb/g)
     --------------------------------------------------------
     .5-1              155.000             118.500
     1-2               155.000             118.500
     2-3               155.000             118.500
     3-4               155.000             118.500
     4-5               155.000             118.500
     5-6               155.000             118.500
     6-7               155.000             118.500

     ****** Alternate Intake ******

     Age      Alternate (ug Pb/day)
     -----------------------------------
     .5-1     0.000
     1-2      0.000
     2-3      0.000
     3-4      0.000
     4-5      0.000
     5-6      0.000
     6-7      0.000

     ****** Maternal Contribution: Infant Model ******

     Maternal Blood Concentration: 2.500 ug Pb/dL 

     *****************************************
     CALCULATED BLOOD LEAD AND LEAD UPTAKES:  
     *****************************************

     Year         Air                Diet               Alternate       Water
                (ug/day)           (ug/day)              (ug/day)      (ug/day)
     -------------------------------------------------------------------------------
     .5-1        0.021               2.577               0.000          0.373
     1-2         0.034               2.678               0.000          0.927
     2-3         0.062               3.032               0.000          0.972
     3-4         0.067               2.945               0.000          1.000
     4-5         0.067               2.879               0.000          1.054
     5-6         0.093               3.054               0.000          1.118
     6-7         0.093               3.380               0.000          1.140

      Year     Soil+Dust             Total               Blood
               (ug/day)            (ug/day)             (ug/dL)
     ---------------------------------------------------------------
     .5-1        3.207               6.179                3.4
     1-2         5.064               8.703                3.6
     2-3         5.106               9.171                3.4
     3-4         5.157               9.169                3.2
     4-5         3.878               7.878                2.8
     5-6         3.510               7.775                2.4
     6-7         3.323               7.935                2.3



0

25

50

75

100
Prob. Distribution (%)

0 2 4 6 8 10 12 14 16 18 20 22 24

Blood Pb Conc (ug/dL)

Age Range = 0 to 84 months
Time Step = Every 4 Hours
Run Mode = Site Risk Assessment

Cutoff = 10.000  ug/dl
Geo Mean = 3.009
GSD = 1.600
% Above = 0.531



0

10

20

30

40

50
Prob. Density (Blood Pb)

0 2 4 6 8 10 12 14 16 18 20 22 24

Blood Pb Conc (ug/dL)

Age Range = 0 to 84 months
Time Step = Every 4 Hours
Run Mode = Site Risk Assessment

Cutoff = 10.000  ug/dl
Geo Mean = 3.009
GSD = 1.600
% Above = 0.531
% Below = 99.469



 
 

 
 

 

 

 

 

 

 

Appendix K, Part 3 

Groundwater Exposure Support Calculations 

NAS JRB Willow Grove, Pennsylvania  

 

 
 
 
 
 
 



APPENDIX K, TABLE K-12

CALCULATION CHECK - ADULT RESIDENT CANCER RISK FROM INHALATION OF SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE - INHALATION UNIT RISK METHOD USED IN HHRA

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Inhalation of Vapors During Showering ICR Incremental Cancer Risk from cumulative exposure 2.97513E-07 unitless probability USEPA, 2009 ICR = EC (mg/m3) x (IUR (ug/m3)-1) x (1000 ug/mg)

IUR Inhalation Unit Risk for cancer toxicity 0.0000029 (ug/m3)-1 NCEA, 2002

EC Exposure Concentration 0.000102591 mg/m3 USEPA, 2009 EC (mg/m3) = (EC-event x ET x EF x ED) / (AT)

EF Exposure Frequency 350 days/year USEPA, 2004 (Exposure Concentration equivalent to continuous exposure over averaging period)

ED Exposure Duration 24 years USEPA, 2004 where:

AT-C Averaging Time (Cancer) 613200 hours USEPA, 2009 AT-C = 24 hrs/day x 365 days/yr x 70 years

AT-N Averaging Time (Non-Cancer) 210240 hours USEPA, 2009 AT-N = 24 hrs/day x 365 days/yr x ED yrs

ET Exposure Time 1 hours/day USEPA, 2009 ET (hours/day) = (Dt min/shower / (60 min/hr)) x (1 shower / day)

EC-event Exposure Concentration equivalent to steady exposure during 1 shower 0.007489111 mg/m3 USEPA, 2009 EC-event (mg/m3) = (S x Q) / (Ra x CF1 x Dt)

CF1 Conversion Factor 1000 ug/mg (Exposure Concentration equivalent to steady exposure during one shower event)

Q Function of Air Exchange Rate & Time in Shower & Shower Room 15.68301517 min Calculated where:  Q = Ds + [(exp(-Ra x Dt))/Ra] - [(exp(Ra x (Ds - Dt)))/Ra]

Ds Duration of Shower 30 min USEPA, 2006

Dt Total Time in Shower Room (considered the Micro-Event Time - ET) 60 min USEPA, 2006

Ra Rate of Air Exchange 0.01667 1/min Fos&Chr, 1987

S Indoor VOC Generation Rate 0.477625571 ug/m3/min Fos&Chr, 1987 where:  S = CWD x FR/SV

FR Shower Flow Rate 10 l/min USEPA, 2006

SV Shower Room Air Volume 12 m3 USEPA, 2006

CWD Chemical Concentration Leaving Water Droplet after time ts 0.573150685 ug/l Fos&Chr, 1987 where:  CWD = CW x {1-exp[-KaL x ts x (6/d) x CF2 x CF3]}

CW Chemical Concentration in Groundwater 5.26 ug/l USEPA, 2002a

CF2 Conversion Factor 1/3600 hr/sec

CF3 Conversion Factor 10 mm/cm

ts Shower Droplet Time 0.5 sec USEPA, 2006

d Shower Droplet Diameter 1 mm Fos&Chr, 1987

KaL Adjusted overall mass transfer coefficient 13.84445495 cm/hr Fos&Chr, 1987 where:  KaL = KL/SQRT[(T1 x us)/(Ts x u1)]

T1 Calibration Water Temperature of KL 293 K Fos&Chr, 1987

Ts Shower Water Temperature 318 K Fos&Chr, 1987

u1 Water Viscosity at T1 1.002 centipose Fos&Chr, 1987

us Water Viscosity at Ts 0.596 centipose Fos&Chr, 1987
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APPENDIX K, TABLE K-12

CALCULATION CHECK - ADULT RESIDENT CANCER RISK FROM INHALATION OF SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE - INHALATION UNIT RISK METHOD USED IN HHRA

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Inhalation of Vapors During Showering KL Mass Transfer Coefficient 10.24909177 cm/hr Fos&Chr, 1987 where:  KL = 1/[(1/Kl) + ((R x T)/(H x kg))]

R Ideal Gas law Constant 8.21E-05 atm m3/mole/K Fos&Chr, 1987

T Absolute Temperature 293 K Fos&Chr, 1987

H Henry's law Constant (adjusted to showering temperature) 0.0485 atm m3/mole USEPA, 2002b

kg Gas-film Mass Transfer Coefficient 988.3845701 cm/hr Fos&Chr, 1987 where:  kg = kH x SQRT[MWH/MW]

kl Liquid-film Mass Transfer Coefficient 10.30207681 cm/hr Fos&Chr, 1987 where:  kl = kC x SQRT[MWC/MW]

kH Gas-film Mass Transfer Coefficient for Water 3000 cm/hr Fos&Chr, 1987

kC Liquid-film Mass Transfer Coefficient for Carbon Dioxide 20 cm/hr Fos&Chr, 1987

MWH Molecular Weight of Water 18 g/mole Fos&Chr, 1987

MWC Molecular Weight of Carbon Dioxide 44 g/mole Fos&Chr, 1987

MW Molecular Weight of tetrachloroethene 165.83 g/mole Fos&Chr, 1987

Sources

USEPA, 2001.  Fact Sheet.  Correcting the Henry's Law Constant for Soil Temperature, from website: http://www.USEPA.gov/superfund/programs/risk/airmodel/factsheet.pdf

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2006: Recommended by Region 3 EPA.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  

NCEA, 2002.  Provisional cancer slope factor estimate for tetrachloroethene from National Center for Environmental Assessment, Cinncinatti, Ohio.  April.

Foster, S. A. and P.C. Chrostowski.  1987. Inhalation Exposures to Volatile Organic Contaminants in the Shower.  Presented at the 80th Annual Meeting of the Air Pollution Control Association.  New York, NY.  June.

Default Henry's Law Constants (HLCs) at 25 degrees C obtained from EPA, 1996.  See appendix for conversion of HLCs to showering temperature using EPA, 2001.
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APPENDIX K, TABLE K-13

CALCULATION CHECK - ADULT RESIDENT CANCER RISK FROM INHALATION OF SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE - INHALATION SLOPE FACTOR OLDER METHOD (FOR COMPARISON PURPOSES -- NOT USED IN HHRA)

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Inhalation of Vapors During Showering ICR Incremental Cancer Risk from cumulative exposure 2.97513E-07 unitless probability USEPA, 2009 ICR = Intake (mg/kg-day) x (SF-inh (mg/kg-day)-1)

IUR Inhalation Unit Risk for cancer toxicity 0.0000029 (ug/m3)-1 NCEA, 2002 IUR m3/ug = (SF-inh (mg/kg-day)-1) x (20 m3/day) /  [(1000 ug/mg) x (70 kg)]

SF-inh Inhalation slope factor (archaic method for evaluating inhalation toxicity) 0.01015 (mg/kg-day)-1 USEPA, 1989 SF-inh (mg/kg-day)-1 = (IUR m3/ug) x (1000 ug/mg) x (70 kg) / (20 m3/day)

Intake Average daily intake per body weight over a lifetime 2.93E-05 mg/kg-day USEPA, 1989 Intake (mg/kg-day) = (D x EF x ED)/AT

EF Exposure Frequency 350 days/year USEPA, 2004

ED Exposure Duration 24 years USEPA, 2004

AT-C Averaging Time (Cancer) 25550 days USEPA, 1989

AT-N Averaging Time (Non-Cancer) 8760 days USEPA, 1989

D Inhalation Dose for Each Shower 8.92E-05 mg/kg/shower Fos&Chr, 1987 where:  D = [(IR x S) / (BW x Ra x CF1)] x Q

IR-SH Inhalation Rate in Shower 13.88888889 l/min USEPA, 2006 Liters per minute = (20 m3/day) x (1 day / 24 hr) x (1 hr / 60 min) x (1000 L / 1 m3)

BW Body Weight 70 kg USEPA, 2004

CF1 Conversion Factor 1.00E+06 (ug x l)/(mg x m3)

Q Function of Air Exchange Rate & Time in Shower & Shower Room 15.68301517 min Calculated where:  Q = Ds + [(exp(-Ra x Dt))/Ra] - [(exp(Ra x (Ds - Dt)))/Ra]

Ds Duration of Shower 30 min USEPA, 2006

Dt Total Time in Shower Room (considered the Micro-Event Time - ET) 60 min USEPA, 2006

Ra Rate of Air Exchange 0.01667 1/min Fos&Chr, 1987

S Indoor VOC Generation Rate 0.477625571 ug/m3/min Fos&Chr, 1987 where:  S = CWD x FR/SV

FR Shower Flow Rate 10 l/min USEPA, 2006

SV Shower Room Air Volume 12 m3 USEPA, 2006

CWD Chemical Concentration Leaving Water Droplet after time ts 0.573150685 ug/l Fos&Chr, 1987 where:  CWD = CW x {1-exp[-KaL x ts x (6/d) x CF2 x CF3]}

CW Chemical Concentration in Groundwater 5.26 ug/l USEPA, 2002a

CF2 Conversion Factor 1/3600 hr/sec

CF3 Conversion Factor 10 mm/cm

ts Shower Droplet Time 0.5 sec USEPA, 2006

d Shower Droplet Diameter 1 mm Fos&Chr, 1987

KaL Adjusted overall mass transfer coefficient 13.84445495 cm/hr Fos&Chr, 1987 where:  KaL = KL/SQRT[(T1 x us)/(Ts x u1)]

T1 Calibration Water Temperature of KL 293 K Fos&Chr, 1987

Ts Shower Water Temperature 318 K Fos&Chr, 1987

u1 Water Viscosity at T1 1.002 centipose Fos&Chr, 1987

us Water Viscosity at Ts 0.596 centipose Fos&Chr, 1987
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APPENDIX K, TABLE K-13

CALCULATION CHECK - ADULT RESIDENT CANCER RISK FROM INHALATION OF SITE 3 GROUNDWATER

REASONABLE MAXIMUM EXPOSURE - INHALATION SLOPE FACTOR OLDER METHOD (FOR COMPARISON PURPOSES -- NOT USED IN HHRA)

NAS JRB WILLOW GROVE, PENNSYLVANIA

Scenario Timeframe:  Future

Medium: Groundwater

Exposure Medium:  Air

     

Exposure Route Receptor Population Receptor Age Exposure Point Parameter Parameter Definition Value Units Rationale/ Intake Equation/
Code Reference Model Name

Inhalation Resident Adult Inhalation of Vapors During Showering KL Mass Transfer Coefficient 10.24909177 cm/hr Fos&Chr, 1987 where:  KL = 1/[(1/Kl) + ((R x T)/(H x kg))]

R Ideal Gas law Constant 8.21E-05 atm m3/mole/K Fos&Chr, 1987

T Absolute Temperature 293 K Fos&Chr, 1987

H Henry's law Constant (adjusted to showering temperature) 0.0485 atm m3/mole USEPA, 2002b

kg Gas-film Mass Transfer Coefficient 988.3845701 cm/hr Fos&Chr, 1987 where:  kg = kH x SQRT[MWH/MW]

kl Liquid-film Mass Transfer Coefficient 10.30207681 cm/hr Fos&Chr, 1987 where:  kl = kC x SQRT[MWC/MW]

kH Gas-film Mass Transfer Coefficient for Water 3000 cm/hr Fos&Chr, 1987

kC Liquid-film Mass Transfer Coefficient for Carbon Dioxide 20 cm/hr Fos&Chr, 1987

MWH Molecular Weight of Water 18 g/mole Fos&Chr, 1987

MWC Molecular Weight of Carbon Dioxide 44 g/mole Fos&Chr, 1987

MW Molecular Weight of tetrachloroethene 165.83 g/mole Fos&Chr, 1987

Sources

USEPA, 2001.  Fact Sheet.  Correcting the Henry's Law Constant for Soil Temperature, from website: http://www.USEPA.gov/superfund/programs/risk/airmodel/factsheet.pdf

USEPA, 2002a: Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.  OSWER 9285.6-10.

USEPA, 2002b: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-24.

USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. EPA/540/R/99/005.

USEPA, 2006: Recommended by Region 3 EPA.

USEPA, 2009:  Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual. (Part F, Supplemental Guidance for Inhalation Risk Assessment). Final.  EPA 540-R-070-002.  

NCEA, 2002.  Provisional cancer slope factor estimate for tetrachloroethene from National Center for Environmental Assessment, Cinncinatti, Ohio.  April.

Foster, S. A. and P.C. Chrostowski.  1987. Inhalation Exposures to Volatile Organic Contaminants in the Shower.  Presented at the 80th Annual Meeting of the Air Pollution Control Association.  New York, NY.  June.

Default Henry's Law Constants (HLCs) at 25 degrees C obtained from EPA, 1996.  See appendix for conversion of HLCs to showering temperature using EPA, 2001.
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APPENDIX K, TABLE K-14
CHEMICAL-SPECIFIC PARAMETERS FOR DERMAL ABSORPTION

NAS JRB WILLOW GROVE, PENNSYLVANIA

COPC
Permeability 

Coefficient (Kp) Tau (hr) T* (hr) B FA Source of  Dermal Parameters
ORGANIC COMPOUNDS
BIS(2-ETHYLHEXYL) PHTHALATE 2.50E-02 1.66E+01 3.99E+01 2.00E-01 8.00E-01 EPA, 2004
1,1-DICHLOROETHANE 6.70E-03 3.80E-01 9.20E-01 0.00E+00 1.00E+00 EPA, 2004
DIBROMOCHLOROMETHANE 3.20E-03 1.57E+00 3.77E+00 0.00E+00 1.00E+00 EPA, 2004
BROMODICHLOROMETHANE 4.60E-03 8.80E-01 2.12E+00 0.00E+00 1.00E+00 EPA, 2004
CARBON TETRACHLORIDE 1.60E-02 7.80E-01 1.86E+00 1.00E-01 1.00E+00 EPA, 2004
CHLOROFORM 6.80E-03 5.00E-01 1.19E+00 0.00E+00 1.00E+00 EPA, 2004
TETRACHLOROETHENE 3.30E-02 9.10E-01 2.18E+00 2.00E-01 1.00E+00 EPA, 2004
TRICHLOROETHENE 1.20E-02 5.80E-01 1.39E+00 1.00E-01 1.00E+00 EPA, 2004
INORGANIC SUBSTANCES
ARSENIC 1.E-03 N/A N/A N/A N/A EPA, 2004
COBALT 4.E-04 N/A N/A N/A N/A EPA, 2004
MANGANESE 1.E-03 N/A N/A N/A N/A EPA, 2004
Notes:
Permeability constant and other dermal absorption parameters (Tau, T*, B, and FA) from tables and equations in EPA, 2004.
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APPENDIX K, TABLE K-15
CHEMICAL-SPECIFIC PARAMETERS FOR SHOWER MODELING

NAS JRB WILLOW GROVE, PENNSYLVANIA

COPC
Molecular 

Weight (g/mol)
Henry's Law at 

25°C (l*atm/mol)
Henry's Law at 

45°C (l*atm/mol)
Source of  Shower 

Parameters
1,1-DICHLOROETHANE 98.96 5.61E-03 1.18E-02 EPA, 2001
DIBROMOCHLOROMETHANE 208.29 7.83E-04 2.06E-03 EPA, 2001
BROMODICHLOROMETHANE 163.83 1.60E-03 3.84E-03 EPA, 2001
CARBON TETRACHLORIDE 153.82 3.05E-02 6.72E-02 EPA, 2001
CHLOROFORM 119.38 3.67E-03 7.82E-03 EPA, 2001
TETRACHLOROETHENE 165.83 1.84E-02 4.85E-02 EPA, 2001
TRICHLOROETHENE 131.39 1.03E-02 2.42E-02 EPA, 2001

Notes:
Henry's Law constant at 45 degrees converted using data and formulas presented in the following references:

Sander, Rolf, 1999.  Compilation of Henry's Law Constants for Inorganic and Organic Species of Potential Importance
     in Environmental Chemistry.  Internet Website:
     http://www.mpch-mainz.mpg.de/~sander/res/henry.html.  Air Chemistry Department.  Max-Planck Institute of Chemistry.  
     PO Box 3060.  55020 Mainz, Germany.  Version 3:  April 8.

EPA, 2001.  Fact Sheet.  Correcting the Henry's Law Constant for Soil Temperature.  
     from website: http://www.epa.gov/superfund/programs/risk/airmodel/factsheet.pdf
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Appendix K, Part 4 

Parameters Used to Calculate Soil Volatilization Factors 

NAS JRB Willow Grove, Pennsylvania  

  

 

 
 
 
 
 
 



APPENDIX K, TABLE K-16
PARAMETER INPUTS FOR CALCULATING SOIL VOLATILIZATION FACTORS

NAS JRB WILLOW GROVE, PENNSYLVANIA

Parameter Definition Units Naphthalene Ethyl Benzene
HLC soil Henry's Law at soil temperature 4.83E-04 7.70E-03
H_prime Unitless Henry's Law unitless 1.98E-02 3.16E-01
Diff_Air Diffusivity in air 5.90E-02 7.50E-02

Diff_H2O Diffusivity in water 7.50E-06 7.80E-06
Foc fraction organic carbon g carbon/g soil 0.006 0.006

rho_B dry soil bulk density g/cm3 1.5 1.5
rho_S soil particle density g/cm3 2.65 2.65

theta_W water filled soil porosity L H2O/L soil 0.15 0.15
theta_A air filled soil porosity L air/L soil 0.284 0.284
VF_N total soil porosity L pore space/L soil 0.434 0.434
VF_T exposure interval seconds 9.50E+08 9.50E+08

QoverC

Inverse ratio of the air conc. to 
emission flux at the center of 

landfill area g/m2-s per kg/m3 5.39E+01 5.39E+01
DA apparent diffusivity cm2/sec 4.30E-04 6.57E-03
VF volatilization factor m3/kg 4.73E+03 1.21E+03
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DEPARTMENT OF THE NAVY
NORTHE..DMU)N

NAVAL FACLI11EI ENGINEE"ING COIIMAND

10 ..OUSTRIAL HIGHWAY

MAIL STOP, lIZ

LEITER,'A 1fttWIII IIllEPLY IlEfEll TO

5090
Code 09TB/JC

09 JAN 2001
Ms. Lisa Bradford
u.s. Environmental Protection Agency, Region III
Federal Facilities Section
1650 Arch Street
Philadelphia, PA 19103-2029

Dear Ms. Bradford:

SUBJ: NAVY'S RESPONSES TO USEPA REGION III COMMENTS ON DRAFT PHASE II
REMEDIAL INVESTIGATION (RI) REPORT DATED APRIL 1998; NAVAL AIR
STATION JOINT RESERVE BASE (NASJRB) WILLOW GROVE, PA

The Navy had issued a Draft Phase II RI Report in April 1998 for which
comments were requested. At a technical meeting held at Northern Division,
NAVFAC offices in Lester, PA in April 1999, representatives from the USEPA
Region III office and Pennsylvania Department of Environmental Protection
(PADEP) offered several comments and recommendations that the Navy took as
Action Items.

Since that meeting, the Navy has been addressing each of the Action
Items and is now forwarding enclosures (1) and (2) that basically serve as
the Navy's responses to regulator comments on the Draft Phase II RI Report.
Enclosure (1) contains nine attachments that address specific Action Items.
Enclosure (2) is being re-issued and are the Navy's responses to comments
submitted by the USEPA Region Ill's toxicologist that was assigned to this
project at that time.

If found to be acceptable, the Navy will incorporate the information
contained in enclosures (1) and (2) into Final versions of the Phase II RI
Report. As explained at our last meeting held at the USEPA Region III
offices on December 5, 2000, the Navy will finalize a separate Phase II RI
Report for each individual site rather than a four-site package as was done
for the Draft Report.

The Navy would like to request that enclosures (1) and (2) be reviewed
and that the regulators be prepared to discuss each of the Action Items at
our next technical meeting that has been scheduled for Wednesday, February
7, 2001 at Building 1 located at NASJRB Willow Grove.
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If you have any questions regarding the enclosures, please give me a
call at (610) 595-0567, extension 163.

SinCerelY

j
~

JAMES L. COLTER
Remedial Project Manager
by Direction of the
Commanding Officer

Enclosures: (1) Nine Attachments Addressing Specific Action Items
(2) Navy Responses to EPA Toxicological Comments on Draft

Phase II RI Report

Copy to:
PADEP, April Flipse
NASJRB willow Grove, Jim Edmond
Tetra Tech NUS, Russ Turner
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STATUS OF NAVY ACTION ITEMS
FROM TECIIN1CAL MEETING

HELD ON 14 APRIL 1999

13 October 1999
4 January 1001 (Revision 1)

SITE 5 REMEDIAL INVESTIGATION:

ITEM 1: The Navy wilJ generate a map that shows IR Sites 2. 3. and 5 and the SUJTOunding area. The map should include
building numbers. location ofwells and water level readings.

RESPONSE: See Attachment (l) that includes three figures. Figure 1shows the locations ofall monitoring wells installed
at Sites 2, 3 and S on a USGS Quadrangle. Figure 2 shows the same monitoring well locations on~ aerial
photo background. Figure 3 shows the potential locations for additional monitoring wells at Site S.

ITEM 2: What are the effects of)he geologic structure on the groundwater flow patterns at SITE 5? How are the dip and
bedding planes influencing contaminant movement?

RESPONSE: See Attachment (2). Upon acceptance. this information will be made part ofthe Final RI for Site 5.

ITEM 3: The Navy will propose a plan to further characterize the groundwater in the area west ofwell cluster 11 at Site 5.

RESPONSE: Attachment (3) is the Navy's Remedial Investigation Workplan Addendwn for Site Investigations at Site 5.
This letter workplan was submitted for review on 26 May 2000 and no adverse comments were received.

Implementation ofthe workplan was completed in the Fall 2000. Attachment (4) is being submitted that is a
compilation ofthe recently collected analytical data. The Navy is currently evaluating this data. The Navy's
evaluation consists ofusing a GIS-based software program (EVS) that analyzes and portrays the data in a
three-dimensional view. This effort is not yet completed but should be in the next couple ofweeks. The
Navy is expecting to be able to present this analysis at the upcoming technical meeting scheduled for
February 7. 2001. At this meeting. the Navy will also discuss it's recommendations and conclusions for Site
S. If accepted, these recommendations and conclusions will be made part ofthe Navy·s Final RJ for Site 5.

ITEM 4: Navy is to approach Horsham Township Water District about conducting a Pump Test on municipal wen #26 in
order to assess the impacts. if any, that this well may have on groundwater near Site 5.

RESPONSE: Ralph McQuaid (Horsham Township Water District) was contacted on 7 June 1999. Water demand over the
summer was high and other maintenance activities on other wells made nmning Well #26 more imperative.
Fore these reasons. the District was reluctant to shut down the well. Mr. McQuaid suggested that a pump test
on Well #26 may be possible in the Fall when demand is typically lower, the other maintenance work would
be completed and construction ofa new well (Well #40) in the same vicinity as Well #26 would also be
completed and could be used to supplement water when #26 is shut down.·

Russ Turner will follow up with Mr. McQuaid regarding the status ofthe above and the possibility of
performing the pwnp test on Well #26 in the near future. This follow up was conducted on 13 October 1999
and it was suggested that the shutdown for Well #26 could take place after the tint of the year when the water
demand bas been historically at its lowest.

The actual shutdown. and subsequent pwnp test for Horsham Well #26 was conducted during the week
beginning 17 January 2000 and was concluded during the week of22 February 2000. The collected data has
been evaJuated by the USGS and was presented to the members ofWiJlow Grove·s RAB on 7 June 2000. A
copy ofthat presentation is enclosed and discussions regarding Well #26 begins on Page S ofAttachment (5).
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SITE S REMEDIAL INVESTIGATION (Continued):

ITEM S: Navy will review EPIC photos for all ofNASJRB Willow Grove received from EPA on IS April 1999. The
Navy will review the photos to see ifthere are other possible sources in the vicinity oftbe IR Sites.

RESPONSE: The Navy's review ofthe EPIC photos was completed for IR Site S ONLY in October 2000. The results of
this analysis are presented in Attachment (6). Upon approval, the information will be made part ofthe Final
RI for Site S.

Subsequent conclusions for the other IR Sites will be made part of the Final RI's for eacll individua1site.

ITEM 6: Navy will consider using USGS to investigate weathered bedrock layer as a source ofcontinuing groundwater
contamination. This will involve taking cores ofthe shallow bedrock layer and eluting any VOCs from the core.

RESPONSE: The Navy conducted the coring ofthe weathered bedrock during the week of4 September 2000. The
analytical results from that effort are presented in Attachment (7). A discussion ofthe rock core procedures
and the results ofthe lab analysis will be part ofthe agenda for the next scheduled meeting ofWillow Grove's
RAB that is to be held on December 6, 2000.

ITEM 7: The Navy will consider-whether a soil removal project is warranted either to remove as a source ofgroundwater
contamination or to reduce Ecolhuman health risk.

RESPONSE: This evaluation will be made part of the Feasibility Study for Site S which is currently being developed. The
FS will be fOlWarded concurrently with the submission ofthe Final Rl for Site S or shortly thereafter.

LOW-FLOW SAMPLING PROCEDURES:

ITEM J: EPA expressed concerns that the Low-Flow sampling protocols may not have been followed resulting in a
question regarding usability ofthe analytical data. The following action items resulted:

• Review field logs to determine ifprotocols were followed
• Examine historical data and compare with the data in question
• Detennine if the conceptual site model changes if the concentrations were higher (Assumption: the highest

level ever detected or 2 times the latest concentration)
• Determine ifmultiple fractures present within the screened interval

RESPONSE: Tetra Tech NUS's responses to the fITSt three bullets listed above are shown on Attachment (8). Discussions
regarding the last bullet are shown on Attachment (9). If found to be acceptable, the Navy will include this
information into the Final RI Report for each IR Site.

ITEM 2: The Navy will look at the effect the suspect data may have on the human health risk assessments.

RESPONSE: Tetra Tech NUS's review ofthe effects, if any, that the suspect data may have on the human health risk
assessments conducted at each ofdte IR Sites is included in Attachment (8) which discusses data quality
issues. Ifthe discussions included in Attachment (8) are found to be acceptable, the Navy will include the
information into the Final RI Reports for each IR Site.
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From: Kevin C. Kilmartin
To: Russ Tumer

Date: July 7. 1999

Re: NASJRB WILLOW GROVE: Analysis of Screened Intervals and Fracture Zones for
Monitoring Wells Installed During the Phase" RI

TtNUS was tasked to determine whether any of the screened monitoring wells installed during the
Phase " RI were completed in such a manner that the vertical position of the well pump could
affect the analytical results when sampling the well under low-flow sampling procedures. In order
for the vertical position of the pump to influence the sampling results. the groundwater for that
well must be migrating or flowing from multiple, hydraulically isolated fractures that are spaced
widely enough that the groundwater from one fracture could be preferentially sampled over the
groundwater from the other fracture(s).

A top priority of the borehole retrofitting program was to construct the monitoring wells to obtain
groundwater from only one groundwater zone and to not interconnect different groundwater
zones. To reach this goal, all boreholes were geophysically logged (including borehole
flowmeters). and the potential construction plans were reviewed and discussed with the USGS.
The resultant individual well plans were then presented to EPA prior to the construction of the
wells. I have reviewed the borehole geophysical logs and the well construction details to
reconfirm that the monitoring wells were properly constructed as originally scoped and are
obtaining groundwater from only one zone. Therefore, the exact vertical position of the pump
within the well screen should not matter, because water can only enter the well through the
screen, and all the water entering the screen is from the same zone. Some of my observations
that led to this conclusion include:

• The vast majority of wells are screened across only one fracture. Therefore, the
groundwater can only be entering the screen through that fracture.

• Some wells are screened across a fracture zone, or a series of smaller fractures rather
than one distinct larger fracture. These fractures (typically two or three fractures within a
five-foot interval) are very closely spaced vertically (generally on the order of one or two
feet), and there was no lithologic indications of confining layers between these fractures.
Fractures that are spaced so closely vertically are almost certainly hydraulically
interconnected; it would be very unusual for these fractures to be hydraulically isolated
from each other. In fact, due to the presence of high-angle vertical fractures (from the
television survey), some of these "fracture zones" may be the same fracture intercepted
on opposite sides of the borehole walls.

• The flowmeter was carefully considered for each well construction. Screens were
extended across multiple fractures only if there was no evidence of intraborehole flow
between the respective fractures. In fact. some screens were constructed specifically to
monitor one fracture(s) but not the other(s) because of evidence of intraborehole flow.
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DRAFT

(1) An Evaluation of the Effects of Geologic Structure
on Groundwater Plume Migration at Site S

and

(2) A Recommendation for a New Monitoring Wen Location
To Address the Hydrogeological Data Gap In the

Southwestern Portion of the Site

NASJRB Willow Grove

1.0 An Evaluation of the Effects of Geologic Structure on Groundwater Plume Migration at Site 5

1.1 Background

TtNUS was tasked to investigate the effects of the geologic structure on the groundwater flow and plume
migration at Site 5, the Fire Training Area. Specifically, EPA asked if the dip of the sedimentary bedrock
units (to the northwest) caused either the dissolved-phase groundwater plume or a separate-phase DNAPl
to migrate from the source area located near monitoring well cluster location 05MW01 to the northwest
toward monitoring well cluster 05MW03, where approximately 50 ug/l of various chlorinated solvents were
detected in the intermediate well but none were detected in the shallow (water table) well. The intermediate
well (05MW031) is screened just above a very fine-grained claystone unit. TtNUS had earlier concluded that
the solvents detected in 05MW031 were not part of the main plume that has been delineated at Site 5.

1.2 DiscussJon

The hydrogeologic cross-section (Figure 1) indicates that monitoring well cluster location 05MVV03 is
hydraulically upgradient from the source area for chlorinated solvents that is located near monitoring well
cluster location 05MW01. Figure 1 also. indicates that the shallow groundwater at 05MW03 does not contain
any chlorinated solvents, which indicates that this well cluster is not located within the source area of the
solvents. Therefore, the occurrence of the solvents in monitoring well 05MW031 may be due to either:

• An unknown source located hydraulically upgradient from 05MW03, with the solvents migrating as 8
dissolved phase with the groundwater along the hydraulic gradient. and to deeper depths due to the
downward-oriented vertical gradient; or

• The known source (the voes in the soils) located near 05MW01, with the solvents migrating to
deeper depths down the geologic dip of the bedrock (but against the hydraUlically gradient) to
05MW03.

TtNUS believes the data indicate that the source of the solvents in 05MW031 is an unknown source located
hydraulically upgradient from that monitoring well location. The following discussions are presented in
support of this hypothesis:

• The siltstones and claystone encountered in the subsurface near the source area (at 05MVV01) do
not appear to function as effective semi-confining layers to the depths at which they are
encountered. Investigations at other base sites (Site 1 and Site 3) where confining conditions were
encountered suggest that it is the cumulative effect oj multiple fine-grained units that ultimately
create the confining conditions at greater depths rather than any particular bed creating the confining
conditions at any (including shallow) particular depth. This hypothesis is supported at Site 5 by the
observation that upward groundwater flow was noted on the thermal-pulse flow log from the bottom
of the 05MW031 borehole (from below the bottom claystone unit) prior the retrofitting of the open
borehole with the monitoring well.
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The geologic structure (bedrock dip) does not appear to influence the groundwater flow pattems to
the total depth of the hydrogeologic investigation at Site 5. As depicted in Figure 1, both the
groundwater and the dissolved-phase groundwater plume are migrating in • generally southward
direction, while the dip of the bedrock is to the northwest The hydrogeologic data are indicative of
an unconfined groundwater flow system. Specifically:

There are no major changes in the hydraulic head values across the potential semi-confining
layers. The vertical gradients are relatively low and are oriented downward. Higher vertical
gradients and more pronounced deflections in the groundwater flow patterns would normally be
expected at the bed boundaries if the finer-grained layers were functioning as effective semi
confining units.

Monitoring wells screened below the potential semi-confining layers contain chlorinated solvents.
indicating that the geologic layers are not effectively retarding the migration of these chemicals.
The gradational changes in chemical concentrations with depth appear to reflect typical
attenuation/dilution processes rather than sharp changes across lithologic and hydrogeologic
boundaries.

• The concentrations of the solvents at the source area do not suggest the presence of a DNAPL. An
examination of the historical analytical data reveals that no compound approaches even one percent
of its solUbility in groondwater; the highest recorded concentration ·is for 1,1,1-TCA (2800 uglL in
1991). Even' if the siltstones and claystone functioned as effective semi-confining layers, the
presence of a DNAPL would be required for the solvents to migrate to the northwest (down the·
bedrock structural dip and against the hydraulic gradient) rather than in a dissolved-phase plume
migrating with the groundwater along the hydraulic gradient

It is noted that monitoring well cluster 05MVV03 is not located directly downdip from the source area located
near well cluster 05MVV01. As can be seen on Figure 2, well 05MW031 was installed about 380 west of true
dip. Well 05MVV031 was placed directly downdip from the source area based on the regional geology and the
limited site-specific subsurface information that was available prior to the drilling of the borehole. The site
specific strike and dip directions were subsequently determined through the correlation- of the subsurface
geophysical logs at the conclusion of the drilling program. Therefore, it is possible that DNAPL could have
migrated directly downdip, with the concentrations at 05MW031 representing the edge of a dissolved plume
that is migrating downgradient (and updip) after migrating upgradient (but downdip) as a DNAPL, although as
discussed above, the hydrogeological evidence does not indicate the likely presence of DNAPL in this area.
To completely confirm this hypothesis, a borehole could be installed downdip from 05MW01 and near the
runway (see Figure 2). Based on a rate of dip of 7°, the top of the finer-grained units encountered in
05MW01 at subsurface depths of a feet, 82 feet, and 106 feet (Which is the unit that 05MW031 is' screened
above) would be encountered ~t the new location at subsurface depths of 32 feet, 114 feet, and 138 feet,
res~ely. .

1.3 Other Potential Source Arta.

Monitoring well location 05MW03 is located near the runway. The runway basically lies along a topographic
high or ridge that bisects the base, and multiple hydrogeologic investigations have indicated that this ridge is
both a surface water and a groundwater divide. Therefore, if the source of the solvents detected in 05MW031
is from an upgradient location (since there are no detections in 05MW03S) the potential sources should be
limited to the area generally between the runway and the 05MVV03 monitoring well cluster location. The
nearest structure in this victnity Is part of the Army Reserve complex and is reportedly a maintenance-type
facility.

The Army Reserve complex has also been identified as a potential source of the chlorinated solvent detected
in the groundwater at the adjacent Site 3 (9'11 Street Landfill). The buildings at this complex either straddle or
are located on either side of the groundwater divide (Figure 2). It is interesting to note, however, that a
common source located on the complex could not account for both the Site 3 groundwater plume and the
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solvents detected at Site 5 well 05MVV031 because of the chemical dissimilarity of the detections (only PCE
was detected at Site 3 while many different solvents were detected at Site 5). It is still possible, however,
that two different sources could be located on the Army Reserve complex, with the sources located on
opposite sides of the groundwater divide.

2.0 A Recommendation for a New Monitoring Well Location to Address the Hydrogeological Data
Gap In the Southwestem Portion of the Site

2~ Backgn)und

TtNUS was tasked to recommend a drilling location for an additional monitoring well duster in the
southwestemportion of the site designed to fill a data gap noted by EPA The available data indicate that
there is a component of groundwater flow in that direction and that the groundwater quality has been
impacted immediately to the southwest of the source area (at monitoring well cluster 05MW10), but there are
limited monitoring wells downgradient of 05MW07 from which to obtain water quality data. The only existing
monitoring wells in that quadrant are the shallow wells 05MW05S (40 feet deep) and 05MW04S (30 feet
deep).

2.2 Polentlal Wen Locations

An intermediate monitoring well clustered with existing well OSMW05S would close the data gap to the
southwest. A well in this location would provide additional hydraulic head and water quality data in a
direction potentially downgradient from the source area near 05MW01 and downgradient from the impacted
groundwater at 05MW10. Monitoring well 05MW05S has been sampled during both phases of the RI and
has never had a positive detection of any VOC, but it is possible that the groundwater plume could be
migrated through this area at some depth below the total depth of the shallow well. Due to the rather steep
vertical hydraulic gradient at Site 5 (Figure 1), the new monitoring well should be installed at a depth of
approximately 250 feet

A second potential well location would involve the installation of an· intermediate monitoring well clustered
with existing well 05MW04S. Although this location is actually slightly northwest (rather than southwest) of
the source area, the hydraUlic head data collected during the Phase " RI did indIcate a component of
groundwater flow in this direction in the intermediate groundwater zone (because of a lower hydraulic head in
monitoring well 05MW031). Alternatively, the lower hydraulic heads could have resulted from the southward
migration of the water level divide to a position just south of the 05MW03 location. Subsequent water level
measurement rounds conducted after the RI have not found this same pattern. In these later rounds, the
hydraulic head measured in 05MW031 is consistently higher than the head measured in the other
intermediale wells, creating the south-to-southwest pattern of groundwater flow. An intermediate well
installed to approximately the same depth as 05MW031 (128 feet) would provide useful hydraUlic head data
and possibly provide information helpful to the evaluation of the potential for an additional source area in this
Vicinity, as discussed above in Section 1.
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DEPARTMENT OF THE NAVY
NORTHERN DMSION

NAVAL FACILITIES ENGINEERING COMMAND
10 INDUSTRIAL HIGHWAY

MAIL STOP. N2
LESTER, PA 19113·2090

IN REPLY REFER TO

5090
Code 09TB/JC

2 6 HAY 2000
MEMORANDUM

FOR THE MEMBERS OF THE RESTORATION ADVISORY BOARD (RAB) FOR THE INSTALLATION
RESTORATION PROGRAM AT NAVAL AIR STATION JOIN'l' RESERVE BASE (NASJRB) WILLOW
GROVE, PENNSYLVANIA

The Navy is enclosing a Workplan to conduct additional environmental
investigations at Ins~allation Restoration (IR) Site 5 - Fire Training Area,
located at NASJRB. Willow Grove, for your review and information.

Development of this workplan was in response to comments and requests
made by the U.S. Environmental Protection Agency, Region 3 regarding the
Navy's Draft Phase 2 Remedial Investigation Report, dated April 1998.

It is anticipated that upon completion of this supplemental fieldwork
effort, the Navy will have enough information to adequately characterize the
nature and extent of groundwater cQntamination at Site 5 and can then
proceed with development of a Feasibility Study to evaluate potential
groundwater remedies.

Due to funding availability, the Navy will be able to begin.
implementation of the enclosed workplan during the week of June 19, 2000.
Therefore, any comments regarding the workplan should be submitted as soon
as possible so that relevant comments can be incorporated.

If you have any questions or would like to discuss the enclosed
document further, please give me a call at (610) 595-0567, extension 163.

Sincerely,

JAMES L. COLTER
Remedial Project Manager
By direction of the
Commanding Officer

Enclosure: (1) Remedial Investigation Workplan Addendum for Site 5
N-12
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Distribution:

u.s. EPA Region III, Lisa Bradford (3 copies)
PADEP, April Flipse/Pam Reigh (2 copies)
NASJRB Willow Grove, Jim Edmond (3 copies)
Community Co-Chair, Liz Gemmill (3 copies)
Restoration Advisory Board, Community Members Hailing List (1 copy each)
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ADDENDUM REMEDIAL INVESTIGATION WORK PLAN

FOR SITE INVESTIGATIONS AT SITE 5 - FIRE TRAINING AREA

PHASE II REMEDIAL INVESTIGATION

NASJRB WILLOW GROVE, PENNSYLVANIA

INTRODUCTION

Tetra tech NUS (Tt NUS) has prepared this Work Plan for environmental site investigation on

NASJRB Willow Grove property in the vicinity of Site 5 - Fire Training Area. These investigations

are planned in res_ponse~ to comments/requests from the Environmental Protection Agency (EPA).

EPA comments/requests are based on review of the draft Phase 2 Remedial Investigation (RI)

Report for NASJRB Willow Grove Pennsylvania (Brown & Root Environmental, April 1998) and

subsequent hydrogeological investigations and reports prepared for the Site 5 vicinity. The Navy

has requested Tt NUS to perform additional remedial investigation at Site 5 under Contract Task

Order No. 277 under Contract N62472-90-D-1298, Comprehensive Long - Term Environmental

Action-Navy (CLEAN).

SUMMARY OF PREVIOUS REMEDIAL INVESTIGATIONS

Findings from the Phase II RI Report (draft) for NASJRB Willow Grove, Pennsylvania continue

under review by the regulatory agencies. The findings appear to demonstrate that no off-post

groundwater impact from past practices at or near Site 5 - Fire Training area has occurred. The

EPA has (informally) questioned this conclusion.

To help determine If there is any potential for contaminated groundwater to migrate off-base, the

Navy performed two water level studies in monitoring wells to the southwest of Site 5. Monitoring

wells monitored included 05MW11S, 05MW11SI, 05MW111, 05MW07S. and 05MW071. See

Figure 1 for a map of this area. Monitoring wells 05MW11 S, 05MW11 SI and 05MW111 were 

installed as near as possible to the facility boundary in a direct line between the nearest off-station

municipal groundwater supply well and the former fire training and drum storage area. Monitoring

wells 05MW07S, and 05MW071 are also along the approximate line between the nearest off

station municipal groundwater supply well and the former fire training and drum storage area, but

are located closer to Site 5 (Figure 1). The second water level monitoring study involved a
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groundwater recovery test resulting from' a planned shutdown of the nearest municipal

groundwater supply well (Number 26), owned by the Horsham Township Water Authority.

Horsham production well No. 26 (H-26) is located approximately 1,500 feet southwest of

monitoring wells 05MW11 (Figure 2). Water levels in wells both on and off of the Air Station were

monitored for one week before the H-26 pump shutdown, the week of the H-26 pump shutdown,

and for one week after the H-26 pump shutdown.

The results of the water level monitori~g tests indicate that H-26 does have some inftuence on

movement of groundwater in the vicinity of the known solvent plume at Site 5. Although

groundwater originating at or flOWing through Site 5 Ultimately will reach the vicinity of H-26, the

analytical data indicate that the plume may have reached steady-state conditions and does not

leave the base property due to dilution and dispersion processes.

BACKGROUND

Tt NUS was assigned to address several perceived data gaps resulting from the regulatory review
of the draft Phase II RI. These tasks inctude the following:

• Tt NUS was assigned to investigate the effects of the geologic structure on the groundwater

flow and plume migration at Site 5. EPA questioned if the dip of the sedimentary bedrock

units (to the northwest) caused either the dissolved-phase groundwater plume or a separate

phase DNAPL to migrate from the source area located near monitoring well cluster location

05MW01 to the northwest toward monitoring well cluster 05MVV03. where approximately 50

ug/L of various chlorinated solvents were detected in the intermediate well but none were

detected in the shallow (water table) well. The intermediate well (05MV\1031) is screened just

.above a very fine-grained claystone unit. Tt NUS had earSier concluded that the solvents

detected in 05MW031 were not part of the main plume that has been delineated at Site 5. An

additional monitoring well is considered necessary to address EPA queries.

• Tt NUS was also assigned to recommend drilling locations for additional monitoring wells in

the southwestern portion of the site to fill a gap noted by EPA in the existing solvent plume

delineation. The available data indicate that there is a component of groundwater flow to the

southwest and that the groundwater quality has been impacted immediately to the southwest

of the source area (at monitoring well cluster 05MW10). EPA stated that there are insufficient

monitoring wells downgradient of 05MVV07 from which to obtain water quality data to

accurately map the full extent of·the plume. The only existing monitoring wells in that
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quadrant are the shallow wells 05MW05S (40 feet deep) and 05MW04S (30 feet deep).

Additional monitoring wells are considered necessary to allay concerns voiced by EPA.

• Tt NUS was assigned to investigate the possibility that bedrock in the vicinity of the solvent

plume source area (near cluster 05MW(1) is impregnated with chlorinated solvents and acting

as a continuing solvent source.

SUMMARY OF PLANNED FIELD INVESTIGAnONS

The objective of this study is to conduct an environmental investigation of bedrock and groundwater

quality on Navy property near Site 5 in order to fill data gaps identified by regulatory community

members. Infonnation witt be used to more accurately delineate the current nature and extent of the

known contaminant plume near the former fire training area on Navy property. All field activities

will be govemed by the Work Plan, and Health and Safety Plan (Brown & Root Environmental 1997)

and Addenda prepared for phase II remedial activities at NASJRB VVillow Grove, Horsham

Township, Pennsylvania.

Rock Core Investigation

One rock core will be obtained from the assumed historical solvent plume source area near

O5MVV01 (see Figure 3 for the approximate location of the planned coring). The actual boring

location will be marked in the field. The drilling subcontractor will obtain a 2 inch diameter core

sample from the bottom of soillfill to an approximate depth of 25 feet below ground surface. The

soiUrock core win be transferred to clean polyethylene sheeting for immediate photo record,

examination, and handling/sampling by USGS. Samples will be obtained at a minimum of 5 foot

intervals. and at major fractures. USGS will supply equipment to cut samples from the rock core and

crush the samples. At each sample interval, USGS will obtain six slices (approximately 2 inches of

length) from the rock core. Two of the slices will be crushed and placed in sealed vials; two will be

crushed and placed in vials with methanol; and two will be placed in airtight glass/teflon containers

for possible Mure analysis. Rock core samples will be analyzed at the USGS National Laboratory.

The crushed rock core sample placed in vials will be analyzed using a water extraction procedure

developed by USGS. The water and methanol extract solutions from the crushed rock core samples

will be analyzed for VOC's using EPA approved methods. Appendix A is a copy of a field verification

study of TeE in fractured bedrOck developed by Beth Parker (see Appendix A).
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Figure 1 shows the proposed locations for additional monitoring wens. Actual locations will be

marked in the field before drilling activities begin. After boreholes are Installed. USGS will

perform geophysical analyses on the open borehole. The Tetra Tech NUS lead geologist and the

USGS geophysicist will confer to make recommendations for monitoring well construction in each

borehole based on known features.

To investigate the effects of the geologic structure on the groundwater flow and potential plume

migration against groundwater flow gradient at Site 5, a borehole (05MW12) will be installed

downdip (north of) 05MW01 near the runway (see Figure 1). Based on a rate of dip of 7°, the top

of the finer-grained units encountered in 05MW01 at subsurface depths of 0 feet. 82 feet, and 106

feet (Which is the unit that 05MVV031 is scree~ed above) would be encountered at the new location

at subsurface depths of 32 feet, 114 feet, and 138 feet, respectively.

A new intermediate monitoring well (05MW051) clustered with existing well 05MV\105S will be

installed to close the data gap in the measured plume extent to the southwest. A well in this

location will provide additional hydraulic head and water quality data in a direction potentially

downgradient from the source area near 05MV\I01 and downgradient from the impacted

groundwater at 05MW10. Monitoring well 05MW05S has been sampled during both phases of

the RI and has never had a positive detection of any VOC, but it is possible that the groundwater

plume could have migrated through this area at some depth below the total depth of the shallow

well. Due to the rather steep vertical hydraUlic gradient at Site 5 the new monitoring well should

be installed at a depth of approximately 250 feet

A third new monitoring well (05MW04I) will be installed clustered with existing well 05MVV04S.

Although this location is actually slightly northwest (rather than southwest) of the source area. the

hydraUlic head data collected during the Phase II RI did indicate a component of groundwater flow

in this direction in the inttmnedlate groundwater zone (because of a lower hydraulic head in

monitoring well 05MVV031). Alternatively. the lower hydraulic heads could have resulted from the

southward migration of the water level divide to a position just south of the 05MW03 location.
. .

Subsequent water level measurement rounds conducted after the RI have not found this same

pattern. An intermediate well installed to approximately the same depth as 05MVtJ031 (128 feet)

would provide useful hydraulic head data and possibly provide information helpful to the

evaluation of the potential for an additional source area in this Vicinity.
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The horizontal locations and the elevations (at the top of casing for monitoring wells) relative to

mean sea level for the three monitoring wells and one rock coring will be measured and recorded by

a land surveyor licensed in the Commonwealth of Pennsylvania.

Monitoring Well Water Level Measurements

All Site 5 monitor wells will be gauged to detennine piezometric elevations, groundwater ftow

direction, and gradient

Groundwater Sampling

Groundwater samples from all Site 5 monitoring wells, field duplicates, and quality control samples

will be obtained after well development. All samples will be analyzed for volatile organic compounds

(VOCs) and monitored natural attenuation (MNA) parameters. All pertinent field data will be

recorded in a field logbook and on the appropriate sample log sheet.

Groundwater sampling will be conducted in accordance with the low-flow sampling procedure based

on USEPA Region III amended Groundwater Sampling Procedure low-Flow Purge and Sampling

Guidance. Monitoring wells will be purged and sampled using a low-flow submersible pump and

disposable polyethylene tubing. Groundwater will be directed into a flow-through cell with a muJtj.

probe water quality meter. Each well will be purged until the monitored parameters (pH,

temperature, condUctivity, turbidity, and dissolved oxygen) of three consecutive readings were within

10 percent

Field Decontamination

All drilling equipment and sampling equipment will be decontaminated before use, between

individual samples, and after drilling and sampling activities.

The down-hole drilling equipment and sampUng tools will be cleaned using a high pressure steam

generator (steam jenny) before beginning work, between boring and well locations, and at the end

of the drillinglwell installation program. A temporary decontamination pad will be constructed at

the stUdy area in to complete this work. NASJRB will provide potable water for decontamination

and cleaning.
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The sampling equipment used for collecting samples will be decontaminated before field sampling

and between samples (a full discussion of sampling requirements are provided in the Phase II Rl

Work Plan (Brown & Root Environmental, May 1997). The following decontamination steps will

be followed:

• Alconox or liquinox detergent solution wash.

• Potable water rinse.

• Deionized water rinse.

• Air dry.

Field analytical equipment such as pH, conductivity, temperature, and tUrbidity instrument probes

will be first rinsed with Deionized water and then with a portion of the sample liquid.

Investigative Derived Waste

Investigative derived wastes including drill cuttings, development water, purge water, and

decontamination fluids will be handled and disposed in accordance with procedures described in

the Phase 2 RI Work Plan.

Drill CuttinEl!

Drill cuttings generated during the rock coring and well installation program will be field screened

with a PIO. If no elevated organic vapor readings are generated at the rock coring location, the

drilling cuttings will be backfilled and the coring hole will be filled with grout. If the drill cuttings from

the new well boring locations do not indicate any significant PIO readings, the cuttings wiD be spread

around the immediate area of the well.

Development Water

Development water from the newly installed monitoring wells will be directed away from the wellhead

.and discharged to the ground surface and allowed to infiltrate the soil. If PIO readings elevated

(above background) are noted at any monitoring well, development water from that wen will be

containerized, sampled and stored on site pending test results for disposal.
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Purge water from the newly installed monitoring wells will be directed away from the wellhead and

discharged to the ground surface and allowed to infiltrate the soil. The purge water from newly

installed wells will be containerized if the development water from those wells was containerized.

.Purge water from wells with a known history of voe compounds will be containerized because VOC

compounds are not found in Site 5 soils.
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Field Verification of TeE Matrix Diffusion in a Fractured Sandstone and
Implications for Natural Attenuation and Remediation

Bed! L. Parker and Sean N. Sterling
Department ofEarth Sciences, University ofWaterloo

200 University Avenue West, Waterloo, ON, Canada, N2L 301
blparker@sciborg.uwaterloo.ca.

Sedimentary rocks such as sandstones, siltstones, mudstones and shales are referred to as
fractured porous media because of their appreciable primary porosity (intergranular porosity) in
the matrix between fractures. The primary porosity of lithified sediments generally ranges from a
few per cent up to 25%, several orders ofmagnitude greater than the secondary porosity due to

the presence of fractures. Although the matrix has appreciable porosity, the permeability is
governed by pore size, and these lithified sediments are referred to as dual permeability media
given that the matrix generally has very low permeabilities compared to the fractures, which
provide the main avenues for water and DNAPL flow, especially below the water table where the
matrix pores are completely filled with water. This large difference between fracture and matrix
porosities is an important featw'e of fractured sedimentary rocks and greatly influences the
distribution ofchlorinated solvent mass in these deposits in terms ofDNAPL persistence as well
as solute movement.

Groundwater samples collected from conventional monitoring wells represent a mixture of waters
from various fractures, which can be biased in several ways. In some cases, one fraetW'e with
exceptionally high concentrations can cause an appearance ofrelatively high concentrations
throughout the open interval in the borehole if this fracture has high hydraulic conductivity; or
fractures with high bydraulic conductivity but low concentration levels can mask the presence of
high concentration zones. There is no way to determine from monitoring well data alone whether
the water samples from the well provide a representative average or a severely biased result In
addition, these groundwater samples are rarely in equilibrium with the pore water concentrations
in the matrix and therefore, tell us nothing about the distnbution ofchemical mass between the
relatively immobile pore water of the matrix as compared to the free-flowing water in the
fractures. The contaminants such as trichloroethene (TCE) migrate into these low permeability
yet porous matrix blocks between fractures by molecular diffusion, which is driven by the
chemical's con,cCDtration gradient in the aqueous (groundwater) phase. The matrix blocks
between the fractures serve as large reservoirs for contaminant mass allowing matrix diffusion
alone to cause complete dissolution of immiscible-phase solvents initially present in fractures.
Therefore, matrix diffusion diminishes concentrations within plumes, which is a form ofnatural
attenuation.

To investigate this form ofnatural attenuation, the distribution ofTCE in a sandstone matrix was
detennined by chemical analysis ofrock core subsamples taken from two boreholes at an
industrial site in southern California. Use ofTCE over several decades has resulted in
contamination in the underlying Cretaceous Age arkosic sandstone, which contains occasional
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beds ofsiltstone and claystone. Estimated bydraulic conductivities ofthis formation range from
I.S x 10-s to 8.5 X 10-11 cmls ~dmatrix porosities range from 5 to 16% based OD measurements
on II core samples. The two corehole locations were selected where existing monitoring wells
installed within the upper IOG-ft ofthe formation yielded groundwater concentrations ofTCE in
excess of 10 mgfL. Continuous cores were collected from top ofrock (at or near groundsurface)
to 8 depth of360 ft into rock. Using 8 field protocol developed specifically for this project,
small subsamples (l 5-180 grams wet-weight) were taken from the core for immediate
preservation in 120 mt glass VOA bottles containing a pre-weighted amount ofbigh purity
methanoL Three hundred and fifty-nine subsamptes were collected and preserved in methanol in
the field, ofwhich 271 samples were analyzed. The vertical spacing between discrete-depth
subsamples generally ranged between 5 and to-it, with 0.5 to I-ft spacing near many apparent
fractures identifiCd during core inspection. The methanol-extraet analysis provides total
concentrations for TCE per unit-weight ofwater-saturated rock. These data for the two
locations are presented in Figures 1 and 2. Calculations using parameter values for matrix
porosity and Sorption conyert these concentrations to equivalent groundwater concentrations in
the matrix pore water.

The rock core concentrations with depth shown in Figures 1 and 2 exhibit large contrasts in TCE
distribution. At the location in Figure 1, whicb is closest to a bistorical TCE release location, the
highest TCE concentrations ~ccur in the vadose zone between 30 and 70-A depths. At this
location, the water typically fluctuates between 70 and 80ft below ground surface (bgs). Almost
no TCE was found greater than 130-ft bgs. However, at the second location (Figure 2), no
detectable concentrations were obtained in the vadose zone, but high concentrations arc observed
to a maximum depth of2S0-ft bgs. The detection limit for rock core analyses, expressed as
equivalent groundwater concentration, varies from sample to sample and ranges from 100-
Soo ugIL. The highest concentration measured in the matrix pore water was 40 mgIL using a
representative retardation factor of3.75 and matrix porosity of 12%. There is considerable
variability in measured concentrations over short distance intervals, indicating the location of
contaminant pathways. The profiles ofTCE concentration vs. depth sbow thick zones ofTCE
at relatively high concentration. Therefore, because the matrix porosity is very large relative to
the fracture porosity and because sorption occurs primarily in the matrix. it is apparent that
nearly all ofthe TeE mass at the two locations exists in the rock matrix where groundwater flow
bas minimal influence. This TCE mass in the matrix serves as a reservoir causing Iong.term
groundwater contamination.
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Recent USGS Work

• Production Wells
- Monitoring during Aquifer Tests

- Geophysical Logging

- Packer Testing

• Regional Water Table' Mapping

• Horsham Well #26 Shutdown

~USG~
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Navy Production Wells

• Geophysical Logging
• Monitoring during Aquifer Tests

- Testing by TetraTechNUS

- Continuous water levels

• Packer Testing

~USGS'
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Navy Production Wells

• Geophysical logging
• Monitoring during Aquifer Tests

- Testing by TetraTed1NUS

- Continuous water levels

• Packer Testing
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• Geophysical Logging
• Monitoring during Aquifer Tests

- Testing by TetraTethNUS
- Continuous water levels

• Packer Testing

Navy Production Wells

~USGS ----

Packer Tesling. Well 2. Zone 70 fI
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Navy Well. 2 (M~210) Water Table Mapping

• Monitoring indicator levels

• Regional levels and flow directions

EUSGS
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Water Table Mapping

• Monitoring indicator wells
• Regional levels and flow directions

~USGS

Maximum Recovery
after 6 days

• Horsham # 26 37-40 ft
• 02 mw 01 i 28 ft
• 05 mw 11i 0.5 ft
• 02 mw 01s 0.3 ft

• 02 mw 041 0.3 ft
• All other wells had negative recovery,

i.e., the water level dropped

N-34

Shutdown Test of Horsham
Well 26

• Public-supply well on tank level switch

• Remove well from service for 6 days
• Monitor water levels

- TetraTech NUS Onsite wells
- USGS well 26 &hOmeowner well

• Identify response to shutdown

~USGS
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Quantitative Interpretation
Ground·Water Flow Model

• Match simulated and measured water
levels

• Steady state. pre-shutdown
• Transient response to shutdown
• Simulate contributing areas to ·streams

and wells, average steady-state.

~USGS

N-35

6



, . .

The End
• Hydrologic Atlas (1 sheet) for W.t. map

• Production well testing report

• Shutdown test report
• Near-term plans

- Log new monitoring boreholes. Site 5
- Measure VOC's in shallow core. Site 5

~USGS
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NAVY REVIEW OF EPIC PHOTOS
FORWARDED BY USEPA REGION UI

IR SITE 5 - FIRE TRAINING AREA

INTRODUCTION

In April 1999, the USEPA Region III forwarded a Microsoft PoweJPOint file showing a series ofanomalies
for each ofthe Navy'S Installation Restoration (lR) Sites. These anomalies were identified as a resuh oftbe
EPA's review of a series of aerial photos known as an EPIC Study. The Navy was requested to review the
anomalies at each ofthe IR Sites and show that soil sampling was conducted in the area ofan anomaly or
provide rationale for why they are not an environmental concern. Although anomalies were identified for
each ofthe Navy's four main IR sites, the information below will only focus on those anomalies associated
with IR Site S - Fire Training Area. As each Remedial Investigation (RI) is fmalized for each ofthe IR
Sites, a separate rationale, similar to what is provided below, will be provided for each separate IR site and
included into the Final RI for that particular site.

ANALYSIS OF EPIC PHOTOS

The fm step in the Navy's review ofthe EPA's EPIC Photos was to independently review each EPIC
feature to determine when the feature was fm identified. This enabled the Navy to collect background
information regarding the potential cause of the feature. A site visit was then conducted and environmental
personnel interviewed to try and determine what the anomaly actually might have been. The site visit for
IR Site 5 was conducted on October 24, 2000.

The features identified by the USEPA as being ofpotential concern at IR Site 5 were divided into three
categories; (I) those features that are actually within the site boundaries ofIR Site 5, (2) those features that
are to the south of IR Site 5 and ran within the boundaries of IR Site 6, and (3) those features that are
within the bounduy of the former Marine Corps Reserve Training Compound.

YEATURES WITHIN IR SITE 5

These features are limited to those on the northern halfofthe poweJPOint slide for Site S. By overlaying
the locations of soil sampling that was conducted as part of the Navy's Phase I and URI's, it has been
determined that each ofthese anomalies has been subjected to soil sampling and for those areas where the
sample result is above a soil cleanup standard, it will be dealt with accordingly. Please note that soil
cleanup standards have not yet been established for this site.

26GS appears present in August 17, 1971 as areas ofhigh reflectivity. They appear similar in nature to the
sand traps at the golfcourse, and may represent sand piles. One alternate explanation is the three light
colored objects could be aircraft fuselages that were staged in this area and used as part ofthe fire fighting
training effort.

TR6A may exist in the May S, 1964 photo, but appears to be a part ofa longer linear feature, most likely a
road. No other evidence of this feature was found during the site visit.

TR6 (there are two, this is the eastern one) is most visible in May 5, 1964. It appears to be • linear trench
or drainage ditch filled with water. There are other similar features (water fined ditches) evident on tbe
photo. The photo was likely taken during a wetter period. The feature is visible in the June t978 photo but
appears as an area ofdifferent color. The most likely explanatipn for this could be a lack ofvegetation. It
is not discernable in the August 1971 photo. According to Jim Edmond, NASJRB Willow Grove
Environmental department, this feature was a drainage ditch that was necessary to divert surface runoff
during the time that re-grading was underway to raise the runway. This ditch bends south and directed flow
towards the fence at the Marine Training Area. A lighter colored feature can be seen in the 1977 photo that
looks like an drainage outlet from this surface water runoff system.
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The other TR6 feature (the west one) and 1900 are co-Iocated. The area is evident as early as August 17,
1971 and may represent storage piles for sand or airplanes. The area appeared to be sparsely covered with
trees in May S, 1964. By 1977, the area is more cleared ofvegetation. The ground areas of1R6 and
1900, and 26GS and 3800 are evident. Part of 1900 is dark in color and parallel to the roadway in the
false color July 13, 1984 photo. By 1992, the roadway seems out ofservice and is now accessed from the
south.

GS40 appears to be the bum area located at IR Site S. This area was sampled during the Navy's Phase I RI
.effon.

DB6 is visible in many of the photos. It is the primary staging area for the FFTA, and has been extensively
investigated during the Navy's Phase I and II RI efforts.

ST2 could not positively be identified, however it's location is very close to the approximate location ofa
trailer that is shown in figure 4.5.1 ofthe SI. This anomaly was found in the May 5, 1964 photo and again
in July t3, t984 photo. This anomaly was not located dwing the October 2000 site visit.

FEATURES WITHIN IR SITE 6

The southern half of the ar~a are less evident features, usually ofshorter duration. This second area
includes IRP Site 6 ~ Fonner Rifle Range #1. This entire area has been re-worked between 1992 and is the
present location of a newly constructed Marine Corps Reserve Training Building with an associated paved
parking area surrounding the building.

lOOS may be a feature visible on the August 17, 1971 photo Frame S. It seems to be casting a shadow to
the Northeast. This could be a parked vehicle, whatever the feature is, it is on a paved area.

7DO is ditrlCult to discern on the photos. It could be part of the larger 3800 in the June 1, 1978 photos,
.frame 2 in particular. That may be the only set ofphotos of seale large enough to identify a feature ofthis
size.

IDO is not evident in the photos, but may represent regrading for the parking area described in TR6. This
would have occurred between 1984 and 1992.

00 29 is visible in the August 17, 1971 photos, frame S but does not appear to be ofa significant
enviromnental concern.

3800 is most evident in the 1942 photos and appears to be the location ofthe raised rifle range berm for
the Former Rifle Range #I (IR Site 6). In the 1958 photos, the area is being regraded. In the 1978 photos,
these two areas just appear to be bare ground. By 1984, the eastern feature is paved or gravel. It was
reported that this area was cleared ofbullet fragments prior to re-grading in 1965. This location, along with
those to the south such as 700. 100, and 00 29 were re-graded to construct a parking area for
recreational vehicles, and later in the 1990's to construct Buildings 176, t77, and 178. Lead samplina was
conducted during construction ofthese new buildings and the results indicated that concentration of lead
were detected but were below established background levels for the installation (memo fi'om Jim Colter
dated OS May 1994).

DB6 appears in the June 1, 1978 photos. It also appears to be a feature in August 17, 1971 photo.
It is observed that the 1978 photo set is of the largest scale, enabling identification ofnumerous small
ground scars in the vicinity ofsite 5. This photo set also clearly identifies a larae construction project that
appears to be the expansion ofthe TARMAC. The pond at the NW edge ofthe Air force's aircraft parking
area also appears to be lUldergoing maintenance ofsome sort. Due to this construction, a nwnber of larger
ground sc:ars and evidence ofdin staging can be found throughout the facility. The June 1978 photos
appear to be from a drier period, as many dry areas appear as scars also.
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FEATURES WIllilNG FORMER MARINE CORPS RESERVE TRAINING CENTER

The third area is the fonner Marine Corps Reserve Training Compound, a fenced area where DO disposal
activities were reported to have taken place. In general, the features are discussed in a north to south
direction.

ST6 appears in June I, 1978 as three Iqe objects stored south ofthe fire fighter area. This area was
describes as containing a number ofsmall storage buildings ofdifferent sizes and construction methods
buih over a period of time and nicknamed the Marine Shanty-town. The construction ofBuildings 638 and
639 eliminated the need for the shanty-town and the structures were removed. No disposal is reported to
have taken place within the Marine compound.

OS3/0S5, lOOS appear to be within the Marine reserve area within the fence, where no disposal has been
reported.

CONCLUSION

It has been concluded that all of the anomalies identified at IR Site 5 during the EPA's EPIC Study have
had some level of soil sampling associated with it. It is further concluded that the other anomalies that are
not directly associated with IR Site 5 are features that are not associated with disposal activities and are,
therefore, not of any environmental concern.
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June J7, 1999

EVALUATION OF GROUNDWATER SAMPLE DATA QUALITY

NASJRB WILLOW GROVE

PHASE II REMEDIAL INVESTIGATION

Problem Definition

DRAfT

Based on spot review of some of the groundwater sampling data from the phase II remedial

investigation (RI), EPA expressed concems that the proper low-flow protocol may not have been

followed for groundwater sample collection. EPA requested that the Navy investigate the method

used for each groundwater sample taken. EPA requested that a comparison to historical

analytical result values from the same monitoring well. and an evaluation of data usability

evaluation be performed for any sample obtained outside of conformance with the low-flow

protocol. The objective J was to identify potential impacts on the site conceptual model (and the

associated human health risk evaluation) at any study site.

Summary of Inve.tlgatlon

Evaluation of data quality for groundwater samples. obtained and analyzed in the RI has been

completed. Several samples were not obtained in strict conformance with the "low-flow"

procedure in the approved wor1( plan. Analytical results from each sample obtained outside of

strict procedural conformance were evaluated using a procedure discussed and agreed to

between the Navy and EPA. The data quality evaluation procedure was designed to identify the

highest reasonable conservative analyte concentration that could be expected for that sample

point There were cases where the imputed ("new") concentration at a particular groundwater

sampling point (either the highest historical value or two times the phase II RI reSUlt) exceeded

the concentration used to evaluate human health or ecological risk. However, there was no

substantial change to the site conceptual model in any case. No changes are being

recommended for the RI risk evaluations or overall conclusions as a result of the data quality

evaluation. However, recommendations for additional investigative/confirmatory activities at

individual sites are presented below. A summary of the sample result review procedures and

conclusions follow.
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Results

Site 1 - Privet Road Compound Area

DRAFt

vecs - The highest historical value for PCE in monitoring well 01MV\I02S (110 ugn in 1989)

exceeds the 1997 RI result (NO) and the risk-based concentration (RBC [1.6 ugll)). However, the

1991 RI result (non. detect [NO)) and the 1998 Air Force result (NO) agree well with the 1997 RJ

result

Although in this case the site conceptual model would be changed by imputing the highest

historical value. the 1997 RI result agrees well with other samples obtained in this decade, so no

changes to the RI conclusions or human health risk assessment are recommended.

Metals - No metals analyses were performed on groundwater samples in the 1997 RI.

Site 2 - Antenna Field landfill

VOCs • The highest historical value for TCE in monitoring well 02MW02S (3J ugn in 1989)

exceeds the 1997 RI result (NO) and the RBC (1.6 ugll). However, four consecutive samples

(including the 1997 RI result), obtained after the 3J value. are all NO.

. Although in this case the site conceptual model would be changed by imputing the highest

historical value, the 1997 RI result agrees well with three other samples obtained after the 1989

3J value, so no changes to the RI conclusions or human health risk assessment are

recommended.

Metals - No metals results from the 1997 RI were significantly lower than available historical

results. Metals were generally in the range of available historical results for each location.

Site 3 - Ninth Street landfill

vecs - The 1997 RI tetrachloroethene (PCE) analytical results obtained from 03MW035 (5J

ug/I), 03MW03S1 (18 ugll), 03MW04S (21 ugll), 03MW06S (29 ugll), and 03MW061 (39 ugll) all

exceed the RBC (1.1 ugll) and four of five exceed the Mel (5 ugll). The corresponding historical

high concentration found in existing monitoring wells 03MW03S (13 ugll), 03MW03S1 (37 ugll),

and 03MW04S (84 ugn) is higher than the corresponding 1997 RI concentration and. also

exceeds reference criteria. Two times the concentration found in new monitoring wells would be
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03MW06S (58 ugn), and 03MW061 (74 ugJI), which also exceed the corresponding RBC and

MeL.

If these imputed higher concentrations were used, the representative concentration used for

calculating estimated human health risk 'would be higher. However, the site conceptual model

(approximate extent of the plume) would not change, and the RI conclusions, to perform a

feasibility study to investigate ways to mitigate potential health effects and to perform additional

groundwater investigations in the vicinity of the Army Reserve Complex, would not change.

RECOMMENDATION: Some or al/ of these monitoring wells should be sampled again as

ongoing surveillance of plume movement or as pelt of pre-remedial action activities dunng or

after the feasibility study phase.

Metals - The highest historical value for arsenic in monitoring wells 03MVV03Sand 03MW04S (3J

ugll in 1989) exceeds tne 1997 RI result (NO) and the RBe (0.45 ugll) but is lower than the MCl

(50 ugn). The highest historical value for nickel in monitoring well 03MWD3S (1140J ugll in 1989)

exceeds the 1997 RI result (NO) the tap water RBC (73 ugn) and the MCl (100 ugn).

Two times the concentration of chromium found in new monitoring well 03MVV061 (90.9 ugll [RBC

18 ugll; MCl 100 ugll», iron (8170 ugll [RBC 1100 ugll]). manganese (457 ugll [RBC 84 ugllJ) and

nickel (84 ugll [RBC 73 ug/'; MCl 100 ugllJ) would exceed the reference criteria noted.

If these imputed higher metals concentrations were used, the representative concentration used

for calculating estimated human health risk from groundwater would become higher and the site

conceptual model (extent of the plume) would change. However, the two additional -hits- of

arsenic from the historical investigations would have limited impact on the calculation of the

estimated human health risk because they are near the value of the representative concentration

for arsenic used in the risk assessment (1.98 ugn). Also, using the imputed 2 times the

concentrations of chromium, iron, and manganese found in 03M'N061 may be considered overly

conservative because these metals were not encountered at levets of concern in historical

sampling events, and the sample endpoint turbidity value (-400 NTU) encountered in this newly

Installed monitoring well indicates the type of sampling difriculty that could result in metals results

biased high (due to non-dissolved metals). The Rl conclusions to perform a feasibility study to
investigate ways to mitigate potential health effects and to perform additional groundwater

investigations in the vicinity of the Army Reserve Complex would not change.
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RECOMMENDATION: Monitoring well 03MW061 should be sampled using /ow-flow techniques

and analyzed for metals during the next sampling activity in the vicinity of the Army ReselVe

Complex.

Site 5 - Fire Training Area

VOCs - The 1989. 1,1,1-trichloroethane (1,1,1-TCA) analytical result obtained from 05MW011

(260 ugll), exceeds the 1997 RI result (54 ug/l) as well as the lowest drinking water advisory

reference criterion (200 ugll) and the MCl (200 ugn), However, three other historical samples

from 05MW011 were all NO. In this case the highest historical concentration does not exCeed the

RBC (790 ugll).

In the (new) monitoring well samples where no historical results are available, application of the

imputed 2 times the J 997 RI concentrations would result in some ·hits" being higher for the

human health risk assessment estimation, but no new "hits- would result.

In this case, the site conceptual model would change by imputing the highest historical value for

1,1,1-TeA. However, the 1997 RI result agrees well with three other historical samples obtained

from 05MW011. The conceptual model change would only be the addition of another exceedence

in 05MW011, where a more significant exceedence of peE has already been noted. Therefore,

no changes to the RI conclusions. which recommend an FS to evaluate options for Site 5

groundwater. or to the human health risk assessment are recommended.

Metals - No change to the site conceptual model would result from applying the highest historical

concentration or two times the 1997 RI value (in the case where no historical value is available).
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From: Kevin C. Kilmartin
To: Russ Turner

Date: July 7, 1999

Re: NASJRB WILLOW GROVE: Analysis of Screened Intervals and Fracture Zones for
Monitoring Wells Installed During the Phase II RI

TtNUS was tasked to determine whether any of the screened monitoring wells installed during the
Phase II RI were completed in such a manner that the vertical position of the well pump could
affect the analytical results when sampling the well under Jaw-flow sampling procedures. In order
for the vertical position of the pump to influence the sampling results, the groundwater for that
well must be migrating or flowing from multiple, hydraulically isolated fractures that are spaced
widely enough that the groundwater from one fracture could be preferentially sampled over the
groundwater from the other fracture(s).

A top priority of the borehole retrofitting program was to construct the monitoring wells to obtain
groundwater from only one groundwater zone and to not interconnect different groundwater
zones. To reach this goal, all boreholes were geophysically logged (including borehole
f1owmeters), and the potential construction plans were reviewed and discussed with the USGS.
The resultant individual well plans were then presented to EPA prior to the construction of the
wells. I have reviewed the borehole geophysical logs and the well construction details to
reconfirm that the monitoring wells were properly constructed as originally scoped and are
obtaining groundwater from only one zone. Therefore, the exact vertical position of the pump
within the well screen should not matter, because water can only enter the well through the
screen. and all the water entering the screen is from the same zone. Some of my observations
that led to this conclusion include:

• The vast majority of wells are screened across only one fracture. Therefore. the
groundwater can only be entering the screen through that fracture.

• Some wells are screened across a fracture zone, or a series of smaller fractures rather
than one distinct larger fracture. These fractures (typically two or three fractures within a
five-foot interval) are very closely spaced vertically (generally on the order of one or two
feet), and there was no lithologic indications of confining layers between these fractures,'
Fractures that are spaced so closely vertically are almost certainly hydraulically
interconnected; it would be very unusual for these fractures to be hydraulically isolated
from each other. In fact, due to the presence of high-angle vertical fractures (from the
television survey), some of these -fracture zones· may be the same fracture intercepted

.on opposite sides of the borehole walls.

• The flowmeter was carefully considered for each well construction. Screens were
extended across multiple fractures only if there was no evidence of intraborehole flow
between the respective fractures. In fact, some screens were constructed specifically to
monitor one fracture(s) but not the other(s) because of evidence of intraborehole flow.
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NASJRB WILLOW GROVE

REPLY TO EPA TOXICOLOGICAL COM:MENTS
DRAFT PHASE n REMEDIAL INVESTIGATION REPORT

GENERAL COl\fMENTS

1. The decision criteria employed for determination whether a compound is above background
and PCOC and CPOC selection should be further explained. As written, the most useful
infonnation concerning the selection ofa compound as a CPOC, peDC or significance above
background is shown on individual tables which sununarize the results ofstatistical testing.
The footnotes should be expanded upon in Section 2.3 of the report and a logic flowchart
presented to identify the yes/no result of each test.

Reply: Concur. Selection criteria for chemicals of potential concern will be presented in
more detail in Section 2:3. A logic flowchart and/or table will accompany the updated text
to further clarify the selection process.

2. Section 3.1.1.4 indicates that representative concentrations were calculated based on both
1997 and 1991 RI data. Data from these two sampling events were pooled, but there is no
indication whether sampling populations from each event were comparable. The text should
be revised and an analysis presented to ensure that pooling ofdata for each contaminant was
appropriate.

Reply: Concur. The text in Section 3.11.4 will be revised to better reflect what was done.
Generally (for all media except groundwater) the data sets from 1991 and 1997 were
combined because the Work Plan was formulated to obtain samples to further define extent
of contamination.(i.e., fill data gaps). At each site, the contamination of concern resulted
from past practices ending 20 or more years ago, no new contamination has been deposited
in the period of the investigation, and the sampling plan was predicated on filling data gaps
in contiguous media within the area of concern.

In the case of groundwater, all existing monitoring wells were sampled and risk assessment
was calculated based on the most recent (1997) data only. However, at Site 1, there was no
metals data from the 1997 sampling round. Therefore, for Site 1, the two data sets were
combined (inorganics and organics) to permit human health risk calculations to proceed.
In the case of Site 1, the two groundwater data sets will be compared as suggested.

3. Tables are included in the document that present the results ofa comparison ofsurface water
analytical data to applicable or relevant and appropriate requirements (ARARs) and to be
considered (TBC) values. There are no freshwater chronic ambient water quality criteria
(AWQC) provided for aluminum, beryllium or iron (see, for example, Table 4-12). This is
incorrect. The aluminum criterion is pH dependent and may be calculated based on site-
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specific or proxy pH values. The iron criterion is 1,000 micrograms per liter (JlgIL). The
beryllium value is 5.3 JLg/L (lowest observed effect level). All tables should be updated
using applicable freshwater chronic AWQC.

Reply: Concur. All appropriate tables will be updated using chemical-specific freshwater
chronic AWQC values.

4. References for citations in the human health risk assessment portions of the RI report are not
provided. References for all citations located throughout the RI report should be provided.

Reply: Concur. References will be added or updated in the human health risk assessment
portions of the report.

5. Section 3 presents a discussion of five potential receptors for the NASJRB Willow Grove
sites. In addition, extensive risk calculations were prepared for each receptor for each site.
However, the human-health risk assessment conclusions for each site do not present the
results for all five receptors and typically only discuss the results for one or two receptors
(i.e., occupational workers and recreational child). It is unclear why the results for each
receptor at each site are not discussed in the conclusions, especially when several receptors at
each site usually meet EPA's acceptable risk criteria. The results of risk calculations
performed for all receptors and all media at each site should be discussed in the conclusion
sections for each site so that human health risks for all scenarios are clearly defined. If the
results for all five receptor scenarios are not discussed because the scenarios are not
applicable for each site (e.g., building residential homes on Site 2, Antenna Road Landfill, or
Site 3, Ninth Street Landfill), then these receptors and scenarios should have been screened

out in the exposure assessment (Section 3.1.3).

Reply: Concur. The conclusions for each of the site-specific human health risk
assessments will be updated to include text concerning all of the carcinogenic and
noncarcinogenic risks for all potential receptors that are exposed to media at that site.

6. The evaluation ofthe sites includes data collected from various media in 1991 during the
Phase I Remedial Investigation in addition to the Phase II data. The use ofdifferent
temporal data sets should be discussed and the figures should be revised to clearly distinguish
between samples collected during the two events.

Reply: Data appearing on maps could pertain to the 1991 or 1997 remedial investigations.
In the case of groundwater sample results reported on figures, the year the groundwater
sample was obtained is noted with the result. For other media, such as sediments and soils,
the text and tables provide the requested information.
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7. In order to avoid potentially unnecessary institutional controls to limit excavation,

subsurface soil risk evaluations to potential receptors, including future residents should
be perfonned. Similarly, residential rather than industrial RBCs should be used to screen for
COPCs. Otherwise, an institutional control may be necessary to ensure that the property
remains industrial/commercial and is not used for residential development at any time in the
future.

Reply: Future I~nd use at the base is known. The land use will remain as industrialllight
iDdustrial aDd NASJRB Willow will remaiD as aD active military base. Residential aDd
recreatioDalland uses presented in each site-specific humaD health risk assessment are
hypothetical in nature. No change is·required to the risk assessment RBCs. Appropriate
caveats will be inserted in the text to indicate that if the laDd use designation were to
chaDge in the future, the human health risk assessment selection criteria may need to be

revised._ ~~J) 1<-P£.s~ hR~~~
~~~~ C~4) Z/7/0-t) -

SPECIFIC COMMENTS

I. Executive Summary, Site I - The Privet Road CompouDd, Page ES-I, Paragraph 2.
This paragraph states that "Consistent with United States Environmental Protection
Agency (EPA) guidelines, the 'reasonable anticipated future land use' exposure scenario
is Occupational Worker." It is unclear what these guidelines are and how this land use
was detennined. The human health risk assessment analyses for Site 1, as detailed in
Tables 4-24, 4-25, 4-26, and 4-27, indicate that the following scenarios have acceptable
carcinogenic and noncarcinogenic risks associated with them: adult/child trespasser,
recreational child, and excavation worker. Risks to the occupational worker just slightly
exceed EPA's acceptable carcinogenic risk criteria. Cancer and noncancer risks to
residents exceed EPA's risk criteria. The paragraph should be revised to accurately
reflect the results of all human health and ecological risk assessment analyses. This
comment also applies to Section 4.9.

Reply: The subject EPA guidelines referred to, OSWER Directive No. 93555.7-4 (Land
Use in the CERCLA Remedy Selection Process), and OSWER 9355.0-69 (Rules of Tbumb
for Superfund Remedy Selection) will be referenced in the text.

The current and future land use of this property is controlled by the United States Navy.
The anticipated laDd use is described in the Master Plan for NASJRB Willow Grove. Tbe
anticipated future land use could change from the current military-type use if there were
an Air Station property transfer. There are generally only two metbods of transferring this
type of Navy property, through BRAC (which would take an act of Congress) or through
the GSA, (in the event that parcels were to be declared excess). Under BRAC, action would
be taken in accordance with the legislation. Excess property transfers bandied by GSA
could be conveyed with deed restrictions as determined at the time of property transfer. In
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any event, CERCLA 120(b) requirements would apply.

The objective of the Executive Summary and the Evaluation Summary sections is to
summarize the pertinent information for a reviewer who may not be interested in studying
the entire voluminous RI document. Therefore some information, available elsewhere in
the RIlFS record, is not repeated in the summary sections•

.
This paragraph states that "human health risk assessment ... found that the site does not
pose a threat to current or reasonably anticipated future human ... receptors." However,
the human health risk assessment analyses indicated that the EPA's acceptable
carcinogenic and noncarcinogenic risk criteria are·exceeded for adult/child residents. In
addition, the occupational worker just slightly exceeds EPA's acceptable carcinogenic
risk value. This paragraph should be revised to clearly state the conclusions from the
human health risk assessment. This comment also applies to Section 4.9.

Reply: The text will be~corrected to reflect that the occupational worker scenario just
slightly exceeds EPA'5 acceptable carcinogenic risk value.

2. Executive Summary, Site 2 - The Antenna Field Landfill, Page ES-2, Paragraph 6.
This paragraph states that "Consistent with EPA guidelines, the "reasonable anticipated
future land use' exposure scenario is Occupational Worker." It is unclear what these
guidelines are and how this land use was determined. The human health risk assessment
analyses for Site 2, as presented in Tables 5-25,5-26,5-27, and 5-28, indicate that the
following scenarios have acceptable carcinogenic and noncarcinogenic risks associated
with them: occupational worker, adult/child trespasser, recreational child, and excavation
worker. Cancer and noncancer risks to residents exceed EPA's risk criteria. The
paragraph should be revised to accurately reflect the results ofall human health and
ecological risk assessment analyses. This comment also applies to Section 5.9.

Reply: The subject EPA guidelines referred to, OSWER Directive No. 93555.7-4 (Land
Use in the CERCLA Remedy Selection Process), and OSWER 9355.0-69 (Rules ofThumb
for Superfund Remedy Selection) will be referenced in the text.

The current and future land use of this property is controlled by the United States Navy.
The anticipated land use is described in the Master Plan for NASJRB Willow Grove. The
anticipated future land use could change from the current military-type use if there were
an Air Station property transfer. There are generally only two methods of transferring this
type of Navy property, through BRAC (which would take an ad of Congress) or through
the GSA, (in the event that parcels were to be declared excess). Under BRAC, action would
be taken in accordance with the legislation. Excess property transfen handled by GSA
could be conveyed with deed restrictions as determined at the time of property transfer. In
any event, CERCLA 120(b) requirements would apply.
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The objective of the Executive Summary and the Evaluation Summary sections is to
summarize the pertinent information for a reviewer who may not be interested in studyinC
the entire voluminous RI document. Therefore some information, available elsewhere in
the RIJFS record, is not repeated in the summary sections.

3. Executive Summary, Site 2 - The Antenna Field Landfill, Page ES-3, Paragraph 1.
This paragrap~ states that "human health risk assessment found that the site does not pose
a threat to current or reasonably anticipated future human receptors." However, the
human health risk assessment analyses indicate that EPA's acceptable carcinogenic and
noncarcinogenic risk criteria are exceeded for adult/child residents. This paragraph
should be revised to clearly state the conclusions from the human health risk assessment.
This comment also applies to Section 5.9.

Reply: This paragraph appears correct as it is written.

4. Executive Summary, Site 3 - Ninth Street Landfill, Page ES-3, Paragraph 2.
This paragraph states that "Consistent with EPA guidelines, the 'reasonable anticipated
future land use' exposure scenario is Occupational Worker and Recreational Child." It is
unclear what these guidelines are and how these land uses were detennined. The human
health risk assessment analyses for Site 3, as detailed in Tables 6-23, 6-24. 6-25, and 6
26, indicate that the following scenarios have acceptable carcinogenic and
noncarcinogenic risks associated with them: occupational worker, adult/child trespasser,
recreational child. and excavation worker. However, the human health risk assessment
analysis indicates that EPA's acceptable noncancer criteria is exceeded for adult/child
residents. The paragraph should be revised to accurately reflect the results ofall human
health and ecological risk assessment analyses. This comment also applies to Section
6.9.

Reply: The subject EPA guidelines referred to, OSWER Directive No. 93555.7-4 (Land
Use in the CERCLA Remedy Selection Process), and OSWER 9355.0-69 (Rules of Thumb
for Superfund Remedy Selection) will be referenced in the text.

The current and future land use of this property is controlled by the United States Navy.
The anticipated land use is described in the Master Plan for NASJRB WiDow Grove. The
anticipated future land use could change from the current military-type use if there were
an Air Station property transfer. There are generally only two methods of transferrinc this
type of Navy property, through BRAC (which would take an act of Congress) or through
the GSA, (in the event that parcels were to be declared excess). Under BRAC, action would
be taken in accordance with the legislation. Excess property transfen handled by GSA
could be conveyed with deed restrictions as determined at the time of property transfer. In
any event, CERCLA 120(h) requirements would apply.
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The objective of the Executive Summary and the Evaluation Summary sections is to
summarize the pertinent information for a reviewer who may not be interested in studying
the entire voluminous RI document. Therefore some information, available elsewhere in
the RIlFS record, is not repeated in the summary sections.

5. Executive Summary, Site 3 - Ninth Street Landfill, Page ES-3, Paragraph 2.
This paragrapb states that the "human health risk assessment found that the site does not
pose a threat to current or reasonably anticipated future human receptors.9t However, the
human health risk assessment analyses indicated that EPA's acceptable noncarcinogenic
risk criteria is exceeded for adult/child residents. This paragraph should be revised to
clearly state the conclusions from the human health risk assessment. This comment also
applies to Section 6.9.

Reply: This Paragraph appean correct as written. In an attempt to keep this summary
concise, only pertinent information is presented. Other information is readily available
elsewhere in the RIIFS documents.

6. Executive Summary, Site 5 - The Fire"Training Area, Page ES-4, Paragraph 7.
This paragraph states that "Consistent with United States Environmental Protection
Agency (EPA) guidelines, the 'reaSonable anticipated future land use' exposure scenario
is Occupational Worker". It is unclear what these guidelines are and how this land use
was determined. The human health risk assessment analyses for Site 3, as detailed in
Tables 7-23, 7-24, 7-25, and 7-26, indicate that the following scenarios have acceptable
carcinogenic and noncarcinogenic risks associated with them: occupational worker,
adult/child trespasser, and recreational child. However, the human health risk assessment
analysis indicates that EPA's acceptable cancer and noncancer risk criteria are exceeded
for adult/child residents. In addition, the EPA's noncancer criteria are exceeded for a
future excavation worker. The paragraph should be revised to accurately reflect the
results of all human health and ecological risk assessment analyses. This comment also
applies to Section 7.9.

Reply: The subject EPA guidelines referred to, OSWER Directive No. 93555.7-4 (Land
Use in the CERCLA Remedy Selection Process), and OSWER 9355.0-69 (Rules of Thumb
for Superfund Remedy Selection) wiD be referenced in the text.

The current and future land use of this property is controlled by the United States Navy.
The anticipated land use plan is described in the Master Plan for NASJRB Willow Grove.
The anticipated future land use could change from the current military-type use if there
were an Air Station property transfer. There are generally only two methods of
tnnsferring this type ofNavy property, through BRAC (which would take an act of
Congress) or through the GSA, (in the event that parcels were to be declared excess).
Under BRAC, action would be taken in accordance with the legislation. Excess property
translen handled by GSA could be conveyed with deed restrictions as determined at the
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time of property traDsfer. ID aDY eveDt, CERCLA 120(h) requiremeDts would apply.

The objective of the Executive Summary aDd the EvaluatioD Summary sections is to
summarize the pertiDent iDformation for a reviewer who may not be interested iD studying
the entire volumiDous RI documeDt. Therefore some informatioD, available elsewhere iD
the RIlFS record, is Dot repeated iD the summary sections.

7. Executive Summary, Site 5 - The Fire TraiDiDg Area, Page ES-5, Paragraph 1.
This paragraph states that "human health risk as~essment found that the site does not pose
a threat to current or reasonably anticipated future human. receptors." However, the
human health risk assessment analyses indicated that EPA's acceptable carcinogenic and
noncarcinogenic risk criteria are exceeded for adult/child residents. This paragraph
should be revised to clearly state the conclusions from the human health risk assessment.
This comment also applies to Section 7.9.

Reply: This paragrapllappears to be correct as writteD.

8. Executive Summary, Human Health Risk Assessment, Site 1 - The Privet Road
Compound, Page ES-19, Paragraph 5.
This paragraph states that ''the total cumulative carcinogenic risk for the current
occupational worker is equal to EPA's target carcinogenic risk range at Site I for the
RME scenario." However, Table 4-24 indicates that the calculated total risk is 1.20E-4
which marginally exceeds the EPA target carcinogenic risk range of 1.OE-4 to 1.0E-6.
Consideration ofsite-specific conditions, as well as risk management factors, should
dictate the need for action (or not) in this instance. In addition, the results for human
health risk assessment analyses for all receptors should be included in this paragraph.

Reply: The text will be corrected to reflect that the occupational worker scenario just
slightly exceeds EPA's acceptable carcinogenic risk value.

9. Executive Summary, Human Health Risk Assessment, Site 2 - The Antenna Field
Landfill, Page ES-21, Paragraph 5.
This paragraph states that "noncarcinogenic HIs for the potential receptors at Site 2 are
less than 1.0". However, Tables 5-27 and 5-28 indicate that the total cumulative RME
and CTE noncarcinogenic risk for adult/child residents exceed the EPA's
noncarcinogenic In value. The text should be revised so that it is consistent with the
summary data tables. In addition, the results for human health risk assessment analyses
for all receptors should be included in this paragraph.

Reply: This section appears to be correct as written. The objective of the Executive
Summary aDd the Evaluation Summary sections is to summarize the pertinent information
for a reviewer who may not be interested in studying the entire volumiDous RI documeDt.
Therefore some information, available elsewhere iD the RIlFS record, is not repeated in the
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summary sections.

10. Executive Summary, Human Health Risk Assessment, Site 3 - Ninth Street Landfill,
Page ES-24, Paragraph S.
This paragraph states that ''the total cumulative carcinogenic risk for the future residential
receptor is 9E-05 under the RME" risk scenario. However, Table 6-23 indicates that the
total cumulative carcinogenic risk for the future residential receptor is 4.54E-05 under the
RME risk scenario. This paragraph also states that ''the RME risk for groundwater
consumption ... for a future residential receptor.is 7E-05". However, Table 6-23
indicates that the carcinogenic risk for groundwater consumption for a future residential
receptor is 1.51E-05. The text should be revised to correct these inconsistencies. In
addition, the results for human health risk assessment analyses for all receptors should be
included in this paragraph.

Reply: Concur. The text will be revised for numeric inconsistencies.

The objective of the Executive Summary and the Evaluation Summary sections is to
summarize the pertinent information for a reviewer who may not be interested in studying
the entire voluminous RI document. Therefore some information, available elsewhere in
the RIlFS record, is not repeated in the summary sections.

This paragraph states that iron and barium in groundwater are main contributors to the
RME and CTE noncarcinogenic risk at Site 3 for a future residential child and adult
receptor. However, the results shown in Appendix J, Tables J-35 and J-36, appear to
indicate that chromium and manganese are stronger contributors to risk in groundwater.
In addition, this section also states that iron and dieldrin in surface soil are the main
contributors to noncarcinogenic risk at Site 3. However, the individUal contaminant
results shown in Appendix I, Table 1-5 and J-6 indicate that for a future residential child,
the main contributor is iron followed by aluminum, manganese, and dieldrin. For a future
residential adult, the main contributor is iron, followed by aluminum, dieldrin, and
manganese. The text should be revised so that it is consistent with the data tables or an
explanation as to how dieldrin was chosen as a main contributor should be included.

Reply: Concur. The text will be revised for risk driver inconsistencies.

11. Section 2.0, Field Investigation, Page 2-1.
Field activities and collection ofsamples which were conducted during the Phase I
Remedial Investigation, 1991, should be discussed in this section.

Reply: The Phase I RI Report contains a complete discussion of these activities. Where
appropriate, Phase I RI samples are discussed in the site-specific Nature and Extent of
Contamination sections for each of the four IR sites in the Phase II RI.
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12. Section 2.3, Establishment of Background Concentrations, Page 2-31.

The limitations ofusing surface soil as a surrogate for subsurface background conditions
should be discussed.

Reply: Concur. The limitations of using background surface soil as a surrogate data set
for background subsurface soil will be discussed in the human health risk assessment
uncertainty section.

13. Section 2.3, Establishment of Background Concentrations, Page 2-31, Paragraph 2.
This paragraph states that background sample analytical statistics for groundwater were
not attempted. However, background sample analytical statistics for groundwater are
presented for each site. The text and tables should be revised to correct this
inconsistency. Also, note that in the specific comments for each site, as discussed below,
that the groundwater background sample analytical statistic tables appear to be incorrect.

Reply: Concur. Text and tables concerning background analytical statistics related to
groundwater data sets will be removed from each site-specific human health risk
assessment.

14. Table 2-13
Many of the calculated means are the same as 95th percent UTLs. Please explain.
Also, when the 95th percent UTL for background exceeds the maximum detection for a
given compound, was the maximum detect used as the default comparison value?

Reply: Disagree. In Table 2-13, 9S°1'o UTLs were not calculated. Only the background
means were listed. The text "9S % Upper Tolerance Limit (UTL)" is present as a divider
section with only the very last column of the table actually showing the UTL value.

15. Section 3.1.1.3, Page 3-4
Contrary to the text on this page, it seems that background concentrations were
considered for the screening oforganics.

Reply: Disagree. Background concentrations were not considered for the screening of
organic compounds. Information regarding background concentrations and organics were
presented in the report for informational purposes only. Text and tables will be revised as
appropriate to clarify that background comparison analysis was not used to eliminate
organic chemicals as COPC••

16. Section 3.1.1.3, Identification of Chemicals of Potential Concern (COPC), Page 3-6,
Paragraph S.
This paragraph explains the exceptions to the COPC selection for each medium described
on Pages 3-4 to 3-6. However, due to the fonnatting ofthe text, it appears that these
exceptions are only relevant to groundwater COPC selection. These exceptions should be
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moved to the beginning ofSection 3.1.1.3, so that it is clear that they are relevant to
cope selection for all media.

Reply: Concur. The text will be revised as appropriate to clearly explain COPC selection.

In addition, the tables in Section 4, 5, 6, and 7 which illustrate the COPC selection for
each site appear to indicate that chemicals that do not have an RBC will not be selected as
a cope. However, this approach is not discussed in the text. All criteria that were used
to include or exclude a chemical as a COPC should be discussed in the text. Chemicals
lacking RBCs should be retained as COPCs or evaluated using structurally similar
surrogates.

Reply: Chemicals without a quantitative RBC will be retained as copes and will only be
discussed qualitatively in the uncertainty section of the human health risk assessment
[surrogates will not be assigned to COPCs without quantitative toxicity values because of
the high uncertainty ass~ociatedwith this procedure]. Text and tables will be revised as
appropriate.

Also, on pages 3-5 and 3-6, screening benchmarks for sediment and surface water are
based on professional judgement. This should be clearly stated in the text.

Reply: Concur. Selection of sediment and surface water exposure scenarios wiD be
clarified in text.

17. Table 3-1, Page 3-12.
A number of discrepancies were found in a comparison between values presented in
Table 3-1 and IRIS (on-line), HEAST (1997), Region III RBCs (April 1998), and Region
III Oral ABS Values for Oral-to-Dermal Extrapolation (December 1996). Since no dates
were provided in this Table 3-1 and no references were provided with the human health
risk assessment, it was not possible to identify the source ofthe discrepancies. The
following values obtained from the references listed above are different from those in
Table 3-1.

A. Fraction ofCOPC Absorbed in the Gastrointestinal Tract NtA for carcinogenic
PAHs.
0.89 for RID; CSF see IRIS for PCBs.
0.02 for Vanadium.
0.025 for Zinc.

B. Oral RID
2.0E-02 for 1,I, I-trichloroethane.
3E-02 for 1,2-dichloroetbane.
3E-03 for benzene.
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2E-03 for beryllium.

c. Dennal RID and SFs
See following comment on Section 3.1.2.4., Page 3-14

D. Inhalation RID
1.4E-0~ for 1,2-dichloroethane
1.4E-Ol for tetrachloroethene
S.7E-06 for beryllium

E. Inhalation SFs
1.4E-02 for Bis(2-ethylhexyl)phthalate
2.0E+OO for PCBs

Reply: The values for Oral RID (Comment B), Inhalation RID (Comment D), and
Inhalation SF (Comment E) were all taken from Region 3 RBC Tables dated 3-14-97,
which was the latest. update at the time the risks were estimated. For Fraction of COPC
Absorbed in GI Tract (Comment A), Table 3-1 lists the values as provided from ATSDR,
which at the time the risks were estimated were considered to be representative offraction
of COPC absorbed in the GI Tract..

18. Section 3.1.2 Toxicity Assessment, Adjustment of Dose-Response Parameters,
Paragraph 5, Page 3-14 and Table 3-1, Page 3-12.
The equations for deriving dermal RIDs and SFs from oral RIDs and SFs are correct in
the text. However, the dermal RIDs and SFs are calculated incorrectly as shown in Table
3-1. It appears that in the table, the oral RIDs were incorrectly divided by the ABSEFFonI

to derive the dermal RIDs, and the oral SFs were incorrectly multiplied by the
ABSEFFonI to derive the dennal SFs. However, a spot check ofthe calculations in
Appendix J indicates that the correct dermal RIDs and SFs were used.

Reply: Concur. Table 3-1 will be revised as appropriate for numeric inconsistencies.

19. Table 3-3, Page 3-17.
The absorption factors presented in Table 3-3 represent chemical-specific values to adjust
site doses, not toxicity values. These factors apply only to soil and sediment and
represent the "ABS" parameter for dermal pathway (e.g., in Table 3-12).

Reply: Concur. Table 3-3 will be revised as appropriate for numeric inconsistencies.

20. Section 3.1.3.2, Potential Receptors, Page 3-20, Paragraph 4.
This paragraph indicates that cancer and noncancer risks will be estimated separately for
adolescent and adult trespassers. However, the swnmary tables for each individual site
present the cancer risk results for adult/child trespassers combined. The text and tables

N-55



July 2,1999
should be revised to correct this inconsistency. Adult and adolescent trespassers should
be evaluated separately.

Reply: Concur. Adolescent and adult trespassers will be evaluated separately for non
carcinogenic effects and carcinogenic effects. Text and tables will be revised as appropriate

21. Section 3.1.3~S.1, Exposure Estimates, Page 3-23, Paragraph 2.
The text states that the "CTE is only to be run at a particular site when the total cancer
risk exceeds 1E-04 (considered the upper bound ofEPA's acceptable risk range) or when
the noncarcinogenic HI is greater than 1.0." This approach evaluates the results of the
RME scenario first, then determines which site, medium, and receptors require CTE
calculations. However in the Rl report, the CTE was run for all sites, receptors, and
media, although in many cases the RME risks and HI were below EPA acceptable risk
criteria. The text should be revised to correspond to the procedures followed in the BRA.

Reply: Concur. The text will be revised to state that "all RME and CTE risks were
presented in this risk assessment, however, CTE should only be considered when RME
cancer risks exceed lE-04 or when RME noncarcinogenic HI's exceed 1.0.

22. Section 3.1.3.5.1, Surface and Subsurface Soil Exposure, Page 3-23, Paragraph 4.
This section cites EPA, I989a as the source of the soil ingestion, dermal contact, and
inhalation of fugitive dust equations. Since references are not provided, it has been
assumed, based on other information presented in the RI report with the same citation,
that the source is Risk Assessment Guidance on Superfund (RAGS). However, RAGS
does not present the same equations as shown here. For example, the dermal contact
equations in the R1 report include a factor for EV (event frequency), which is not
included in the equations found in RAGS. The correct references for each equation
should be provided and ifmodifications to the referenced, standard equations are made,
the modifications should be described. This conunent also applies to the surface water,
sediment, and groundwater exposure equations.

Reply: Concur. The correct references will be cited as appropriate for the equations and
any modifications to the standardized equations will be noted and described.

23. Table 3-10, Page 3-32
According to this table, the RME exposure frequency for a recreational child is seven
days per year. 'Ibis is not very conservative. Please justify.

Reply: The 7 daylyear exposure frequency value is taken from RAGs Part A, as the
national average for swimming days per year. Swimming is not evaluated in this BRA,
however, 7 dayslyear was thought to be representative of a typical recreational activities
event and as such was applied to the recreational child. .
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24. Table 3-14, Page 3·36

According to this tablet the RME exposure frequency for an excavation worker is 30 days
per year. The default value for this receptor is generally 250 days per year. Either the
exposure frequency for this receptor should be replaced by a more realistic estimate, or
strong justification should be provided.

Reply: E~cavationworkers are generally not going to be subjected to the same e~posure

frequency as tbe standard industrial worker (i.e. 250 daylyear e~posure). E~cavatioD

activities were assumed to last for approximately 1 month per year. Major excavation
activities at Willow Grove (i.e., tbose lasting more thaD 1 mODth) are Dot aDticipated.

25. Section 3.1.3.6, Page 3-61, Paragraph 2
According to this paragraph, an exposure frequency of2 I9 days per year was assumed
in the adult lead model. Why wasn't the default of250 days per year used?

Reply: Average exposure values should be input iDto the adult lead model. An exposure
frequency of 219 days per year represents and average value for aD industrial worker.

26. Section 4·5, Nature aDd Extent of Contamination, Page 4·10.
Revise the text to correctly refer to Figures 4-21A through C.

Reply: Concur. Text will be corrected.

27. Table 4·5, Page T-4-4.
A footnote should be included for the qualifier B. This comment pertains to similar tables
in the report. .

Reply: Concur. The qualifier B and its meaning (compouDd also found in blaDk sample)
will be added to eacb table as appropriate.

28. Section 4.6.1, Transport aDd TraDsformation of Detected ContamiDants, Page 4-20.
Revise text from "reference center" to "reference criteria".

Reply: Concur. Text will be corrected.

29. Section 4.6.2, Conclusions, Page 4-22. A discussion should be presented on the
compound arsenic in this section. Arsenic was identified as cope in soils, subsurface
soils, sediments, and groundwater. It's presence in these media and elevated
concentrations indicate that it is site related and future migration could occur.

Reply: Conclusions based on the discussion of anenic in Section 4.6.1 will be added.
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30. Section 4.7.6, Conclusions, Page 4-31, Paragraph 4

The section states that other than a future residential child receptor, the noncarcinogenic
HIs for the other potential receptors at Site 1 are less than 1.0. However, Tables 4--26 and
4-27 indicate that the RME and CTE noncarcinogenic HIs for a future adult receptor are
1.95 and 1.38 respectively, which exceed the EPA's target m. The text should be revised
to reflect the results presented in Tables 4-26 and 4-27.

Reply: Concur. The risks presented in the text and risks presented in tables will be
checked for accuracy and consistency. Appropriate .text and/or table changes will be made.

31. Table 4-17, Page T4-87.
This table presents background comparison test results for groundwater data for Site 1.
The footnotes indicate that the overall decision for each groundwater pollutant is NA, if
all individual background tests are NA. While the table indicates that all individual
background tests are NA for each groundwater pollutant, the overall conclusion for each
pollutant is not NA but eval~tedas yes or no. This table should be revised so that either
the correct Qverall conclusion for each pollutant is shown or the correct result for each
individual background test is shown.

Reply: Concur. Table 4-17 will be changed as appropriate.

32. Tables 4-19 to 4-23, page T-4-105 to T-4-114.
These tables present the COPC selection for each contaminant in each medium at Site 1.
However, the footnotes which explain the criteria for COPC selection are not complete.
Since the criteria for COPC selection are already described in Section 3, the footnotes
should be deleted and a reference to Section 3 should be added. In addition, a final
column should be added to the table which describes the reason the contaminant was
included as a COPC (Le., exceeded RBC and background, exceeded RBC, chemical is
break-down product of aCOPC, etc.) so that it is clear why the chemical was selected as
aCOPC.

Reply: Concur. The footnotes regarding selection criteria will be taken offTables 4-19
through 4-23 and a reference to Section 3 selection criteria text will be added. A
column will be added to each table stating the reason for inclusion. or exclusion of each
chemicaL

Tables 4-19 to 4-22 include the background results. However, Table 4-23 does not
include background results. The fonnat ofTables 4-19 to 4-23 should be consistent and
background results should be added to Table 4-23.

Reply: Concur. Tables 4-19 through 4-22 will be checked for consistency and changes will
be made as appropriate.
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33. Table 4-23, page T-4-112.

'Ibis table presents the selection of sediment COPCs for Site 1. However, Table 4-21 on
page T-4-109 presents the same infonnation. In addition, there is a second Table 4-23 on
page T-4-113 that presents groundwater COPCs for Site 1. Table 4-23 on page T-4-112
should be removed from the report.

Reply: Tables 4-23 and 4-21 will be checked for content and accuracy and changes to the
tables and or text that presents them will be made as appropriate.

34. Table 4-23, page T-4-113.
'Ibis table presents the selectionof COPCs in groundwater at Site 1. However, some the
data listed for the organic contaminants appear to be incorrect. The representative
concentration listed for 1,2-dichloroethene (total) is 5. However, Table 4-16 lists the
representative concentration as 4.35. The representative concentration listed for
tetrachloroethen~ is 7.49. However, Table 4-16 lists the representative concentration as
9.2. The representative concentration listed for trichloroethene is II. However, Table 4
16 lists the representative concentration as 12. In addition, Table 4-16 includes 1,1,1-
trichloroethane, I,I-dichloroethane, carbon tetrachloroethene, and toluene. However,·
these pollutants are not included in Table 4-23. The tables should be revised so that
they are consistent.

. Reply: Concur. The numbers will be checked concerning risks shown in Tables 4-16 and
4-23 and the numbers referred to in the text. Changes will be made as appropriate.

35. Section 5.6.2 Conclusions, Page 5-12.
A discussion should be presented on the potential for arsenic and dieldrin to migrate from
the site. Arsenic and dieldrin were selected as a COPC in soils, subsurface soils, surface
water, sedimen~ and groundwater and detected in seep samples. Erosion of soils was
identified·as a significant process at the site.

Reply: These issues will be further discussed, as requested.

36. Section 5.7.6, Conclusions, Page 5-22, Paragraph 1.
The section states that other than a future residential child receptor, the noncarcinogenic
HIs for the other potential receptors at Site 2 are less than 1.0 However, Tables 5-27 and
5-28 indicate that the RME and CTE noncarcinogenic HIs for a future residential adult
receptor are 1.56 and 1.27, which exceed the EPA's target HI. The text should be revised
to reflect the results presented in Table 5-27 and 5-28. In addition an HI of 1.56 would
round to a value of2. This discrepancy should be corrected.

Reply: Text wiD be modified to discuss values found in the tables.

Risks will be presented in the text that are consistent in terms of significant digits.
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37. Table 5-18, Page T-5-66.
This table presents background comparison test results for groundwater data for Site 2.
The footnotes indicate that the overall decision for each groundwater pollutant is NA if
all individual background tests are NA. While the table indicates that all individual
background tests are NA for each groundwater pollutant, the overall conclusion for each
pollutant is not NA but evaluated as yes or no. This table should be revised so that either
the correct overall conclusion for each pollutant is shown or the correct result for each
individual background test is shown.

Reply: Concur. Table 5-18 will be changed as appropriate.

38. Tables 5-20 to 5-24, page T-5-72 to T-5-83.
These tables present the COPC selection for each contaminant in each medium at Site 2.
A final colmnn should be added to the table which describes the reason the contaminant
was included as a-COPC (Le., exceeded RBC and background, exceeded RBC, chemical
is break-down product of a COPC, etc.), so that it is clear why the chemical was selected
as a COPC.

Reply: Concur. A column will be added to each table stating the reason for inclusion or
exclusion of each chemical.

Tables 5-20 to 5-23 include the background results. However, Table 5-24 does not
include background results. The fonnat ofTables 5-20 to 5-24 should be consistent and
Table 5-24 should include background results.

Reply: Tables 5-20 through 5-23 will be checked for consistency and changes will be made
as appropriate.

39. Table 5-25, page T-5-84.
The sum of the inhalation RME cancer risks for each medium for a future resident is
incorrectly stated at 3.10E-07. The correct value is 4.85E-07. The table should be
revised so that the correct sUm is shown.

Reply: Concur. Table 5-25 Will be changed as appropriate.

40. SectioD 5.5.1.2, Page 5-5.
The document states that TCDD-TEQs exceeded reference criteria in the two surface soil
samples that were analyzed for dioxins. However, Table 5-5, which presents a
comparison of detected compounds to ARARs and TBCs, does not present the results of
the dioxin analyses. Further, it appears that the nature and extent ofdioxin contamination
may remain undefined. It is not clear that dioxin in surface water, seeps or sediments
would have been identified in this evaluation. Therefore, the uncertainty associated with
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potential dioxin contamination should, at a minimum, be evaluated as part of the site~

specific uncertainty analysis.

Reply: Concur. The dioxin analysis and explanation will be updated in the human health
risk assessment.

41. Section 6.5, Nature and Extent of Contamination.
Revise the text to correctly reference Figure 6-11 A through E.

Reply: Concur. These figures should be called Figures 6~12 A through E.

42. Section 6.5, Nature and Extent of Contamination.
According to the text, detections in surface and sediment at this site were detennined to
be statistically unrelated to the site. The methodology and tests employed to reach this
conclusion should be discussed.

Reply: Concur. This issue will be further clarified.

43. Table 6-16, Page T-6-68.
This table presents background comparison test results for groundwater data for Site 3.
The footnotes indicate that the overall decision for each groundwater pollutant is NA, if
all individual background tests are NA. While the table indicates that individual
background tests are NA for each groundwater pollutant, the overall conclusion for each
pollutant is not NA. This table should be revised so that either the correct overall
conclusion for each pollutant is shown or the correct result for each individual
background test is shown.

Reply: Concur. Table 6-16 will be changed as appropriate.

44. Tables 6-18 to 6-22, page T-6-81 to T-6-92.
These tables present the COPC selection for each contaminant in each medium at Site 3.
A final column should be added to the table which describes the reason the contaminant
was included as a COPC (Le., exceeded RBC and background, exceeded RBC, chemical
is break-down product ofa COPC, etc.), so that it is clear why the chemical was selected
asaCOPC.

Reply: Concur. A column will be added to each table stating the reason for inclusion or
exclusion of each chemical.

Tables 6-18 to 6-21 include the background results. However, Table 6-22 does not'
include background results. The fonnat ofTables 6-18 to 6-22 should be consistent and
background results should be added to Table 6-22.
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Reply: Tables 6-18 through 6-21 will be checked for consistency and changes will be made
as appropriate.

45. Section 6.7.6, Conclusions, Page 6-24, Paragraph 4.
This section indicates that the total cumulative RME carcinogenic risk for a future
residential receptor is 9E-05 and the RME carcinogenic risk for groundwater
consumption for a future residential receptor is 7E-05. However. Table 6-23 indicates
the results are 4.54E-05 and 2.35E-05, respectively. The text and table should be revised
so that they are consistent.

Concur. The text and tables will be checked ror accuracy and consistency and revised as
appropriate.

This section states that iron and barium in groundwater are main contributors to the RME
and CTE noncarcinogenic risk at Site 3 for a future residential child and adult receptor.
However. the results shown in Appendix J, Tables J-35 and J-36, appear to indicate that
chromium and manganese are stronger contributors in groundwater. In addition, this
section also states that iron and dieldrin in surface soil are the main contributors to
noncarcinogenic risk at Site 3. However, the individual contaminant results shown in
Appendix J, Tables J-5 and J-6 indicate that for a future residential child, the main
contributor is iron followed by aluminum, manganese, and dieldrin and for a future
residential adult, the main contributor is iron, followed by aluminum, dieldrin. and
manganese. The text should be revised so that it is consistent with the data tables or an
explanation as to how dieldrin was chosen as a main contributor should be included.

Reply: The text will be revised to be consistent with the data tables.

46. Section 7.5, Nature and Extent or Contamination, Page 7-4.
Revise the text to correctly reference Figure 7-9 A through D.

Reply: Concur. Text will be corrected

47. Section 7.6.2, Conclusions

Examination of figures 7-9A and 7-9B shows soils contaminated with SVOCs and
groundwater contaminated primarily with VOCs. The conclusion that "residual soil
contamination is a continuing source ofVOCs to groundwater" appears unfounded. The
text should be revised.

Reply: Concur. This conclusion will be restated to reflect the dearth ofVOCs found in
soils.
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48. Section 7.7.1, Data Evaluation, Surface Soils, Page 7-11, Paragraph 3.

This section lists the organic and inorganic COPCs as presented in Table 7-18. However,
dibenzofuran is listed as a COPC in Table 7-18, but is not included on the list. The text
should be revised so that it is consistent with the results in Table 7-18.

Reply: Concur. The text will be revised to be consistent with the data tables•

.
49. Section 7.7.6, Conclusions, Page 7-11, Paragraph 1.

The section states that other than a fufure residential child receptor, the noncarcinogenic
HIs for the other potential receptors at Site 5 are less than 1.0. However, Table 7-25
indicates that the RME noncarcinogenic HI for a future adult receptor is 2.24 and Table
7-26 indicates that the CTE noncarcinogenic HI for a future adult receptor is 1.76 and for
a future excavation worker is 62.1. The text should be revised to reflect the results
presented in Tables 7-25 and 7-26.

Reply: Text will be modified to discuss values found in the tables.

50. Table 7-.16, Page T-7-61.
This table presents background comparison test results for groundwater data for Site 5.
The footnotes indicate that the overall decision for each groundwater pollutant is NA if
all individual background tests are NA but evaluated as yes or no. While the table
indicates that individual background tests are NA for each groundwater pollutant, the
overall conclusion for each pollutant is not NA. This table should be revised so that
either the correct overall conclusion for each pollutant is shown or the correct results for
each individual background test is shown.

Reply: Concur. Table 7-16 will be changed as appropriate.

51. Tables 7-18 to 7-22, page T-7-73 to T-7-83.
These tables present the COPC selection for each contaminant in each medium at Site 5.
A final column should be added to the table which describes the reason the contaminant
was included as a COPC (i.e., exceeded RBC and background, exceeded RBC, chemical
is break-down product of a COPC, etc.) so that it is clear why the chemical was selected
asaCOPC.

Reply: Concur. A column will be added to each table stating the reason for inclusion or
exclusion of each chemical.

Tables 7-18 to 7-21 include the background results. However, Table 7-22 does not
include background results. The format of Tables 7-18 to 7-22 should be consistent and
background results should be added to Table 7-22.
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Reply: Tables 7-18 through 7-21 will be checked for consistency and changes will be made
as appropriate.

52. Table 7-24, page T-7-85.
This table lists values for the estimated CTE total cancer risk for ingestion, dennal
contact, and inhalation of subsurface soil for a future excavation worker at Site 5.
However, Table J-16, which contains the backup calculations ofestimated CTE cancer
risks and non~arcinogenic hazard indices for a future excavation worker from subsurface
soil exposure at Site 5, lists all the values as NA. The tables should be revised so that
they are consistent.

Reply: Table 7-24 and the text presenting it will be checked for accuracy and revised as
appropriate.

53. Appendix J, Human Health Risk Assessment Documentation.
Appendix J does not contain page numbers. Page nwnbers should be included
throughout the report, including in Appendix J.

Reply: Concur. Page numbers will be added.

The equation for Surface Soil Exposure. Dermal Contact defmes "ABS" as fraction from
contaminated source for arsenic. "ABS" should be defined as the chemical-specific
absorption factor for dermal contact.

Reply: Concur. The"ADS" term will be defined as appropriate.

The inhalation equation in Appendix J states RIO is equal to EIlIA. However, Section
3.1.3.5.1 presents RIO as equal to Elo • A. The inhalation equations should be revised to
show the correct relationship between the variables and should be consistent throughout
the RI report.

Reply: The inhalation equations will be revised as appropriate.

The equations presented in Section 3.1.3.5 and in Appendix J are not consistent. For
example, the ingestion equation on Page 3-25 uses different units and includes a 365
days/yr conversion factor. The surface/subsurface soil lung inhalation equation on page
3-25 uses the variable X and IFIl.; however these variables are not included in the
inhalation equation in Appendix J. Instead, the inhalation equation in Appendix J uses
the variables CA and' FR-!. CA was previously defined as carcinogenic risk; however in
this equation, it represents contaminant concentration. The sediment dermal intake
equation on page 3-40 uses the variables BW, SA, ED, and EV; however, these variables
are not used in the sediment dermal intake equations in Appendix J. Instead, the
sediment dermal intake equation in Appendix J uses the variable AGE. Equations with
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consistent nomenclature should be used throughout the RI report and should be consistent
with those equations found in EPA reference documents.

Reply: Concur. Consistency regarding terminology will be provided throughout the
revised HHRA.
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3.2 ECOLOGICAL RISK ASSESSMENT APPROACH

Ecological receptors at NASJRB Willow Grove may be at risk from contaminants associated with Sites 1, 2,
3, and 5: Therefore. an ecological risk assessment (ERA) was performed to characterize the potential risks
from site-related contaminants to ecological receptors that inhabit the installation. The ERA was based on
laboratory analyses of surface soil, surface water, and sediment samples collected from each site. This
section provides an outline of the approach that was taken to assess the impacts of site contamination on
ecological receptors and the habitats that support these organisms. This assessment followed a two-step
process:

Step 1: Preliminary Problem Formulation and Ecological Effects Evaluation (Section 3.2.1)

• Preliminary Problem Formulation - This is the first phase of an ERA, which discusses the goals, breadth.
and focus of the assessment It includes general descriptions of NASJRB Willow Grove sites with
emphasis on the habitats and ecological receptors present. This phase also involves characterization of
contaminant sources and migration pathways, evaluation of routes of contaminant exposure, and
selection of analytes to be assessed. Assessment and measurement endpoints are also selected in this
phase. In addition, a conceptual model is developed that describes how contaminants associated with
the RI sites may come into contact with ecological receptors.

• Preliminary Ecological Effects Evaluation - In this phase, medium-specific ecological screening levels for
each analyte (i.e.• concentrations of each contaminant above which adverse effects to ecological
receptors may occur) are identified. This step is undertaken concurrently with the exposure asSessment
described below.

Step 2: Preliminary Exposure Assessment and Risk Calculation (Section 3.2.2)

• Preliminary Exposure Estimate - This portion of the ERA includes the identification of contaminant·
concentration data used to represent ecological exposure in various media and the selection of exposure
point contaminant concentrations from those data.

• Preliminary Risk Calculation - In this step, exposure point concentrations are compared to screening
levels .in order to characterize potential risks to ecological receptors of concern. Analytes found to pose
potential risk after these comparisons are selected as ecological chemicals of potential concern
(COPCs).

\'\'hen these two steps are completed. the results are interpreted and the uncertainties associated with the
ERA are addressed. The above process, described in further detail below, represents the general approach
recommended in the most recent U.S. EPA guidance for performing ecological risk assessments (U.S. EPA,
1997), which served as the basis for the ERA methodology. Additional gUidance consutted for this ERA
includes Department of the Navy ERA policy (DON, 1999), EPA Region III BTAG ERA guidelines (USEPA,
1994), and other ERA guidance documents and publications (Calabrese and Baldwin, 1993; Suter, 1993;
wentsel et al.. 1996).

Due to the potential complexity of ERAs, they are usually conducted using a tiered approach and punctuated
with ScientificlManagement Decision Points (SMDPs). SMDPs are meetings involving the risk managers and
risk assessment team and are conducted to evaluate the work up to that point and to ensure that the
ecological risk assessment is proceeding in an efficient manner. Information analyzed in one tier is evaluated
to determine whether the objectives of the study have been met The results are then used to identify the
data required for the next tier, if necessary. The Tier 1 ERA is also knoWn as a Screening Risk Assessment
The Screening Risk Assessment uses conservative (i.e. stringent) assumptions to evaluate site data and
determine whether additional ecological risk assessment or accelerated site cleanup may be warranted, or
that the site poses negligible ecological risks.
09103199 11:12 PM NewERA methods
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The second tier is a baseline ERA (SERA), which Is conducted if the results of the screening-level ERA
indicate that additional study is warranted. The SERA comprises $teps 3 through 7 of the 8-step ERA
process, and is a more focused study of the initial COPCs. The beginning of the SERA also presents a more
balanced evaluation of the conservativeness inherent in the first two steps of the ERA process (DON, 1999).

3.2.1 Preliminary Problem Formulation and Ecological Effects Evaluation

Section 3.2.1.1 discusses the components of problem formulation and Section 3.2.2.2 discusses the
components of ecological effects evaluation.

3.2.1.1 Preliminary Problem Formulation

Ecological Settina

The preliminary problem formulation contains a description of the background of the site and a general

description of the ecological setting at NASJRB Willow Grove. These topics are presented in section 1.4.

The main areas of interest at NASJRS Willow Grove for this ERA are Sites 1. 2, 3, and 5. These sites are

described in detail in site-specific sections.

Habitat Types and Ecological Receptors

Descriptions of habitat types and ecological receptors were composed for Sites 1, 2, 3. and 5. and are
presented in site-specific sections of this report. Data regarding habitats and ecological receptors were
obtained from previous reports and from biological characterizations conducted at the installation during this
investigation. Information on the occurrence of threatened and endangered species on and near the four
sites was obtained from the U.S. Fish and Wildlife Service. the Pennsylvania Game Commission, the
Pennsylvania Fish and Boat Commission, the Pennsylvania Department of Environmental Protection, and the
Natural Resources Manager at NASJRB Willow Grove.

Contaminant SOUIC8S, Release Mechanisms, and Migration Pathways

Site-specific contaminant sources, release mechanisms, and migration pathways are discussed in site
specific sections of this report. The general transport mechanisms that were investigated include
combustion, volatilization, wind erosion. overland runoff. and infiltration ofcontaminants. Constituents in soil
could volatilize from surficial material or become airbome through wind erosion. Contaminated fugitive dust
could be generated dUring ground-disturbing activities such as construction or excavation. Contaminants
could then be dispersed in the surrounding environment and transported to downwind locations, where they
could become deposited in surface soil, surface water, or sediment Combustion was probably a major
transport mechanism during the period when the landfills and fire training area were in use. However.
combustion is assumed to currently represent a negligible transport mechanism at NASJRB Willow Grove
since open burning activities have ceased.

Precipitation runoff could carry constituents to nearby surface water and sediment Infiltrating precipitation
could cause the contamination of subsurface soil and groundwater. Upon infiltrating the soil column and
reaching the water table, a contaminant may be carried with the flow of groundwater to downgradient
locations. Groundwater from the site may eventually discharge to surface water; contaminants could be
subsequently deposited in sediment or accumulate in the tissues of aquatic organisms.

Exposure Routes

09I03J99 11 :12 Nt. NewERA methods
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Terrestrial animals could be exposed to soil contaminants through the ingestion of contaminated food items.
Animals can also incidentally ingest soil while grooming fur, preening feathers, digging, grazing close to the
soil, or feeding on items to which soil has adhered (such as roots and tubers). Terrestrial vegetation could be
exposed to contaminants via direct aerial deposition and root translocation. However, aerial deposition was
not investigated. primarily because the contaminant sources at the sites under investigation are largely
covered by vegetation. Terrestrial animal receptors may also come into contact with contaminants in surface
water through drinking, although this exposure route represents a negligible portion of total exposure for most
receptors. Exposure to contaminants in the soil via dermal contact may occur but is unlikely to represent a
major exposure pathway because fur, feathers, and chitinous exoskeletons minimize transfer of
contaminants across dermal tissue.

Inhalation does not represent a significant exposure pathway because air contaminant concentrations are
assumed to be quite low, even for burrowing wiJdlife. In addition, inhalation ecotoxicity data for chronic
exposure are lacking. Therefore, the air pathway was not considered for ecological receptors.

Aquatic and semi-aquatic organisms at NASJRB VVillow Grove could be exposed to contaminants via direct
contact with surface water and sediments, incidental ingestion of surface water and sediments, and
consumption of contaminated food items. Aquatic and semi-aquatic organisms could also be exposed to
constituents from contaminated groUndwater that potentially discharges into nearby surface water.

Selection ofAnalytes to be Investigated

All analytes detected in surface water, sediment, and surface soil samples collected during 1991 Phase I and
1997 Phase II sampling activities were assessed in this investigation. However, calcium, magnesium,
potassium, and sodium were excluded in the screening process since they are essential nutrients that are
toxic only in extremely high concentrations. Due to the scarcity of data for these essential nutrients. it was
not possible to develop ranges of toxicity even at high concentrations. The limited toxicity data available .
indicate that high dietary intake of these nutrients is well tolerated.

Assessment and Measurement Endpoints

One of the major tasks in problem formulation is the selection of assessment and measurement endpoints.
An assessment endpoint is "an explicit expression of actual environmental values that are to be protected"
and measurement endpoints are "measurable ecological characteristics that are related to the valued
characteristic chosen as the assessment endpoinf' (USEPA, 1997). For this ERA, the assessment endpoint
was the maintenance of aquatic and terrestrial receptor populations. Therefore, the specific objectives of this
assessment were to determine if exposure to contaminants present in the surface water, sediment. and soil
on and near the sites are likely to result in declines in ecological receptor populations. Declines in
populations could result in a shift in community structure and possible elimination of resident species from
aquatic, semi-aquatic, and terrestrial environments. .

Measurement endpoints serve as surrogates for assessment endpoints, since they are more easily quantified
or observed than assessment endpoints. Measurement endpoints consisted of contaminant concentrations
associated with adverse effects on growth, survival, and reproduction of aquatic organisms (surface water
screening levels), benthic organisms (sediment screening levels), and terrestrial vegetation and soil
invertebrates (surface soil screening levels).

Conceptual Site Model

The conceptual model is designed to diagrammatically identify potentially exposed receptor populations and
applicable exposure pathways, based on the physical nature of the site and the potential contaminant source
areas. Actual or potential exposures of ecological receptors associated with the sites were determined by
identifying the most likely pathways of contaminant release and transport A complete exposure pathway has
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three components: a source of contaminants that can be released to the environment; a route of contaminant
transport through an environmental medium; and an exposure or contad point for an ecological receptor.
The conceptual model for each site is presented in site-specific sections of this report.

3.2.1.2 Preliminary Ecological Effects Evaluation

For this ERA, exposure-point concentrations of detected analytes in surface water. sediment. and surface
soil were compared to ecologically based guidelines to determine if the analytes should be selected as
COPCs. Although groundwater-to-surtace-water migration of groundwater contaminants is possible at
NASJRS Willow Grove, ecological receptors are not directly exposed to groundwater. Additionally, no
groundwater thresholds have been developed based on ecological concerns. Potential ecological risks
associated with groundwater contaminants are reflected in the evaluation of the potential risks associated
with surface water and sediment, since the sources of contamination at the sites under investigation have
been in place long enough for groundwater plumes to discharge into nearby surface water and sediment
Thus. groundwater contaminants were not screened against surface water contaminants in the ecological
risk assessment It is noted that an artesian flowing well formerly existed downstream from the pond near
Site 3. However, this well has been capped so that flow from this monitoring weH is nonexistent. There are
no other flowing artesian wells near any other site investigated in this report. The Navy correded the
problem of flowing artesian monitoring wells during RI field investigations in the spring of 1997 by repairing
the leaking sample assemblie!s. Long-term annual inspection and maintenance of these artesian monitoring
wells will ensure no flow of groundwater to surface water.

Methods used for the selection of medium-specific benchmarks used in this ERA are provided below.

Surface Water Screening Levels

Actual exposures of aquatic receptors to surface water contaminants at NASJRBVVillow Grove were
assumed to be primarily chronic (long-term) exposures. usually at sublethal concentrations. Initial screening
levels for this ERA were chronic screening values obtained from USEPA Region III BTAG (EPA. 1995), EPA
chronic ambient water quality criteria (AVVQC), EPA final chronic values (FCVs). and Tier II values (EPA.
1996b).

sediment SCreening Levels

Initial contaminant screening levels for benthic organisms were preferentially EPA Region III BTAG screening
levels (EPA, 1995). These values are primarily Effects Range-Low (ER-L) values from Long and Morgan
(1990) and Long et al. (1995), and Apparent Effects Thresholds (AETs).

Surface Soil Screening Levels

Initial screening levels for soil organisms consisted primarily of USEPA Region III STAG screening levels
(EPA, 1995), Oak Ridge National laboratory (ORNL) surface soU screening levels, and Dutch -S-Ievels that
represent ecological toxicity endpoints (Netherlands. 1994).

3.2.2 Preliminary Exposure EstImate and Risk Calculation

Section 3.2.2.1 describes the components of preliminary exposure estimate and Section 3.2.2.2 describes
the components of preliminary risk calculation.

3.2.2.1 Preliminary Exposure Estimm

09103J99 11:12 AM NewERA methods

N-69



The maximum detected concentrations ofanalytes in surface water, sediment, and surface soil were used as
exposure point contaminant concentrations for comparison to ecological screening levels in the risk
calculation step. Detailed descriptions of sampling locations, data validation, data treatment, and data
selection were presented in previous sections.

3.2.2.2 Preliminary Risk Calculation

The preliminary risk calculation step in the ERA process compares exposure-point contaminant
concentrations with screening levels protective of ecological receptors (EPA, 1997). The ratio of the
exposure-point contaminant concentration to the screening level is called the hazard quotient (HQ) and is
defined as follows: .

where: HQ, =Hazard Quotient for analyte "r' (unitless)

EPC; =Exposure Point Concentration for analyte "r' (llglL or mglkg)

ESL; =Ecological Screening Level for analyte "r' (Ilg/L or mglkg)

VVhen the ratio of the exposure point concentration to its respective screening level equaled or exceeded 1.0,
adverse impacts were considered possible, and the contaminant was retained as a COPC. The HQ value
should not be construed as being probabilistic; rather, it is a numerical indicator of the extent to which an
exposure point concentration exceeds or is less than a screening level. HQ values equal or greater than 1.0
indicate that ecological receptors are potentially at risk; additional evaluation or data may be necessary to
confirm with greater certainty whether ecological receptors are actually at risk.

The use of HQs is probably the most common method used for risk characterization in ERAs. Advantages of
this method, according to Bamthouse et al. (1986), include the following:

• The HQ method is relatively easy to use, is generally acCepted, and can be applied to any data.

• ·The method is useful when a large number of contaminants must be screened.

This method of risk characterization has some inherent limitations. One primary limitation is that it is a
"no/maybe" method for relating toxicity to exposure. That is, it uses single values for exposure
concentrations and screening levels. The HQ method does not account for the variability in both these
parameters or for incremental or cumulative toxicity.

The comparisons of maximum contaminant concentrations in each medium to screening levels are presented
in screening tables. The screening tables include the frequency of detection for each analyte, the range of
detected values, and contaminant-specific screening levels. .

3.2.3 Step 3a: Refinement of Contaminants of Potential Concern

The ERA methods described above constitute the first two steps of the 8-step ERA process. Thus. the ERA,
up to this point, can be considered to be a "screening-lever' assessment, or ''Tier 1" assessment, since it is
based primarily on a conservative initial screening of contaminant concentrations against contaminant
specific screening levels. As will be seen in site-specific ERAs, maximum concentrations of several analytes
exceed ecological screening levels. Because of this, and since the locations and number of samples
appears to be adequate to determine the nature and extent of site related contamination, a more thorough
assessment is warranted. Therefore, in accordance with EPA (1997) and Navy policy (DON, 1999), and as
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per discussions with Region III STAG, a portion of Step 3 of the 8-step ERA process was included in this
assessment

Step 3 of the 8-step ERA process is SERA problem formulation (EPA. 1997). This step consists of several
sub-steps designed to develop the goals, breadth, and focus of the SERA The initial sub-step within Step 3
is refinement of contaminants of potential concem, and is referred to as ·Step 3a - Refinement of
Conservative Exposure Assumptions· in the Navy's ERA guidance (DON. 1999).

The use of conservative guidelines and maximum detected concentrations in the screening-level assessment
is necessary to ensure that potential risks are not underestimated. However, if the hazard quotients derived
from comparisons of maximum concentrations to conservative screening levels are used as the single factor
for including a COPC in a baseline ERA without consideration of other relevant information, additional
ecological studies such as toxicity testing or tissue analyses could be undertaken for COPCs that do not
actually pose significant risks. For this reason, refinement of COPCs, the first sub-step within Step 3, was
incorporated into the ERA Step 3a involves the consideration of factors such as background data (mainly for
inorganics), toxicological evaluation of COPCs, frequency of detection. and comparisons of COPCs to
altemate guidelines (EPA, 1997; DON, 1999).

3.2.3.1 Alternate Guidelines

Less conservative guideline' are presented in Step 3a of this ERA to provide balance to the conservative
screening-level assessment For example, some sediment screening values in Steps 1 and 2 consisted of
ER-L values obtained from Long et al. (1995) However. an ER-L is defined as the concentration below which
adverse ecological effects "would rarely be observed", and the effects range-medium (ER-M) is the
concentration below which adverse effects ''would occasionally occur" (Long et at, 1995). Therefore,
ascribing risk to a sediment contaminant detected in a concentration that exceeds the ER-L but is below the
ER-M can be misleading. Recent studies have indicated that ER-Ms are much better indicators of potential
adverse effects than ER-Ls (Long et aI., 1998), and thus, ER-Ms are included in Step 3a.

Less conservative sediment guidelines also include Probable Effects Levels (PELs) developed by the Florida
Department of Environmental Protection (FDEP, 1994). The PELs are loosely analogous to ER-Ms. The
data set used by Long etal. (1995) to develop ER-Ls and ER-Ms was used also by FDEP. However, unlike
the ER-Ls and ER-Ms, PEls also incorporate chemical concentrations observed or predicted to be
associated with no adverse biological effects (no effects data). The PEL is the geometric mean of the 50"
percentile in the effects data set and 85" percentile in the no effects data set. The PEL represents the lower
limit of the range of contaminant concentrations that are usually, or always, associated with adverse
biological effects (FDEP. 1994).

Other less conservative sediment guidelines such as Severe Effects Levels (SELs) developed by the Ontario
Ministry of the Environment (MOE) are also presented in Step 38. MOE guidelines are based exclusively on
observed effects in the field (absence of certain species). The SEL represents the contaminant lever that
could potentially eliminate most of the benthic organisms. Unlike National Oceanic and Atmospheric
Administration (NOAA) and FDEP guidelines, MOE guidelines are based on freshwater sediments. Probable
Effects Concentrations (PECs) developed as part of EPA's Assessment and Remediation of Contaminated
Sediments Program (EPA, 1996c), and other guidelines are also presented in Step 38.

Altemate guidelines for surface water are not as plentiful as for sediments. Therefore, a broad range of
altemate guidelines for surface water could not be developed. However, alternate guidelines are presented,
when available, for surface water COPes in Step 3a for each site investigated herein.

Altemate surface soil guidelines for some copes were available from ORNL (Efroymson et at, 1997a;
1997b) and are presented in Step 3a. These data were derived to be used as screening values for
investigating the potential effects of contaminants on soil litter invertebrates (i.e. earthworms), soil microbes,
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and plants. Other altemate ecological soil guidelines include Dutch "B" soil valves indicative of "moderate soil
contamination that requires further study· (Beyer, 1990), and Canadian Council of Ministers of the
Environment Soil Quality Guidelines (CCME, 1997).

3.2.3.2 Toxicological Evaluation of COpe.

Toxicity data and information from various sources in the literature are discussed as they relate to the
interpretation of potential risks from each COPC. These sources include the USFWS Chemical Hazard
Reviews, commonly referred to as the "Eisler" publications, ATSDR Toxicity Profiles on CD-ROM, and
ecotoxicological journals,.

3.2.3.3 Other Considerations

The establishment of background concentrations was discussed in Section 2.3. Background data were
obtained from the sampling and analysis of surface water, sediment, and surface soil during Phase II
activities. As a result, background data are available for use in assessing the extent to which chemical
concentrations at Sites 1, 2, 3, and 5 are due to site-related activities, since concentrations of inorganic
contaminants can be naturally elevated and exceed screening values.

The frequency of detection and spatial analysis of elevated contaminant concentrations were evaluated to
determine whether potential risks are widespread or limited to a small area. The magnitude of the HQs was
also considered. As described earlier, the relationship between the magnitUde of an HQ and toxicity is not
necessarily linear. However, the magnitude of an HQ can be used as a ·rough approximation of the extent of
potential risks. especially if there is sufficient confidence in the guideHne used.

3.2.4 Ecological Risk Assessment Approach Summary

Due to past contaminant relecases at Sites 1, 2, 3. and 5, a $Cf'8ening-level ERA was conducted for each of
these sites. Maximum contaminant concentrations in surface water. sediment, and surface soil were
compared to screening level toxicity values that.are protective of ecOlogical reeeptors. Potential risks to
ecological receptors were investigated in the form of HQ values, which is the ratio of the representative
contaminant concentration to the screening level toxicity value. Risks were considered possible when an HQ
value was equal to or greater than 1.0. SUbsequently. other quantitative and qualitative factors were
investigated in Step 3a to more fully assess potential risks. A "weight-of-evidence" approach (EPA, 1997)
was used as part of Step 3a to determine the extent of potential risks when HQ values exceeded 1.0.
Information in Step 3a was used to determine final ecological contaminants of concem (COCs).

3.2.5 Screening Level and Step 3. Uncertainty Analysis

Uncertainty is associated with aU aspects of the ERA process. This section provides a summary of the
general uncertainties involved in this ERA, and discusses how the uncertainties may affect the final risk
values and conclusions. Discussions of site-specific uncertainties are contained in site-specific sections of
this report.

Once an ERA is complete. the results must be reviewed and evaluated to identify the types and magnitudes
of uncertainties involved. Relying on results from a risk assessment without consideration of uncertainties,
limitations, and assumptions inherent in the process can be misleading. If numerous conservative
assumptions are combined in the ERA process, the resulting calculations will propagate the uncertainties
associated with each of those assumptions. The resulting bias is toward over-predicting risks. Thus, both
the results of the risk assessment and the uncertainties associated with those results must be considered
when making risk management decisions.
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Generally, risk assessments carry two types of uncertainty: measurement and informational. Measurement
uncertainty refers to the variability inherent in measured data. Informational uncertainty stems from the
limited availability of necessary information. There is often a significant gap between what is needed and
what is available. Information regarding the effects of certain contaminants on ecological receptors, the
biological mechanism of a contaminant, the impact of physiological differences on exposure pathways, or the
behavior of a contaminant in various environmental media is often absent

Uncertainty is associated with each of the steps of the risk assessment process:

• Uncertainty in problem formulation can result from limited information regarding contaminant sources,
release mechanisms, and exposure routes.

• Uncertainty in the ecological effects evaluation arises from the quality of the existing screening values
and toxicity data to support a determination of potential adverse impacts to ecological receptors.

• Uncertainty associated with the exposure estimate includes the methods used and the assumptions
made to determine exposure point concentrations.

• Uncertainty in risk calculation includes that associated with the potential effects of exposure to multiple
contaminants and the c~mulative uncertainty from combining conservative assumptions made in earlier
activities.

3.2.5.1 Uncertainty in the Preliminary Problem Fonnulation

The sites investigated in this ERA receive contaminant inputs from more than one source, although initially,
contaminants are conservatively assumed to stem directly from site-related activities. Since contaminant
concentrations may reflect inputs from many sources, uncertainties exist regarding whether risk
characterized at a discrete site stems from site-related contaminants.

3.2.5.2 Uncertainty in the Ecological Effects Evaluation

Uncertainty in this risk assessment results from the nature and quality of the available toxicity data used to
derive toxicity screening values. This uncertainty is reduced when similar effects are observed across
species, strain, sex, and exposure route; when the magnitUde of the response is clearly dose related; and
when postulated mechanisms of toxicity are similar for laboratory and wildlife species. Most screening values
are based on the most conservative assumptions possible. Thus, although an inherent level of conservatism
is needed in an ecological risk assessment to ensure that the most sensitive receptors are protected,
conservative screening values may heavily overestimate potential risks and the resulting HQ values may be
misleading. AWQC and some sediment screening values used in this assessment are based on laboratory
studies that do not take into account mitigating or ameliorating physical and chemical conditions in the
environment. For example, the most bioavailable (i.e., toxic) form of the contaminant is usually applied to the
exposure medium. In reality. bioavailability is rarely, if ever, 100 percent several of these uncertainties were
addressed as part of Step 3A, but uncertainties still remain.

In addition, ERAs, unlike human health risk assessments, must consider risks to many different species.
However, calculation of risk values for each potential receptor species is not possible. For this ERA.
conservative screening values protective of a wide range of ecological receptors were sought The
underlying assumption associated with the use of these screening values is that contaminant concentrations
in excess of these values are indicative of potential impacts to actual receptors inhabiting the area. However,
species-specific physiological differences that may influence an organism's response to a contaminant or
subtle behavioral differences that may increase/decrease a receptor's contact with a contaminant are seldom
known. Also, contaminants were present in some media for which no suitable benchmarks were available,

09103199 11:12 AM NewERA methods

N-73



and as a result, they could not be quantitatively assessed. Risks may be biased low in these instances. For
these reasons, the use of toxicity screening values will introduce error into the results of an assessment

Potential risks may be under- or over-estimated due to the interactive effects of contaminants. Contaminants
with similar modes of action may have additive effects (e.g., organochlorine pesticides) or synergistic effects.
In this case, potential risks could be underestimated. Contaminants can also have ameliorating effects on
certain receptors. In this case, potential risks could be overestimated.

3.2.5.3 Uncertainty In the Exposure estimate

Uncertainty in the exposure estimate arises mainly in the methods used to obtain exposure point
concentrations. The maximum detected contaminant concentrations were used to represent the highest
contaminant concentrations to which ecological receptors might be exposed. If the samples evaluated in this
ERA are representative of contaminant concentrations associated with each site, then this approach is
conservative and should overestimate potential risks to ecological receptors. The maximum concentration of
a contaminant in a given medium may have been collected in a "hot spor of contamination, and may be
much higher than the remaining values in the data set In such a case, the use of maximum values may
overestimate potential risks. Additionally, contaminants that appear to pose significant potential risk may be
mitigated by several fadors, including a low frequency of detection or elevated concentrations in areas with
no significant habitat These factors would reduce actual exposure.

Dermal and inhalation exposures were not evaluated in this ERA. Dermal exposure is usually limited by the
outer coverings of most receptors. Nevertheless, certain portions of some receptors, such as footpads. eyes,
and nose do not contain fur or feathers, and may have a higher chance of exposure. However, these areas
generally constitute a small portion of the total surface area of most receptors. Inhalation of contaminants is
assumed to be miniscule. Airbome aerosols, partiCUlates, and vapors are assumed to be inapplicable for
aquatic media, and there is little bare soil at the sites under investigation. As a result, airborne particles
would be expected to be minimal. Burrowing wildlife such as woodchucks could be exposed to some
contaminants via inhalation. However, data regarding inhalation exposure and toxicity for wildlife were not
available. In summary, the dermal and inhalation exposure routes are considered to be minor, but since they
cannot be quantitatively assessed, the associated potential risks are inherently underestim$ted.

3.2.5.4 Uncertainty In the Risk Calculation

Uncertainty in the risk calculation is affected by all aspects of the ERA process described in the above
sections. Uncertainty in risk calculation also results from the combination of different components of the ERA
in this step. Each of those components already contains different types of uncertainty, as discussed above.
ThUS, uncertainties may be propagated when these components are combined. To try to reduce the overall
uncertainty in the risk assessment, the weight-of-evidence approach is used to make risk decisions. This
approach considers all aspects of the assessment, including the uncertainties, to make determinations of
potential risks.
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7.8 ECOLOGICAL RISK ASSESSMENT

This section presents the results of the ecological risk assessment perfonned at Site 5, the Fire Training

Area.

7.8.1 Preliminary Problem Fonnulation

This section includes a discussion of available habitats, ecological receptors, contaminant sources,
release mechanisms, migration pathways, exposure routes, selection of analytes to be investigated,
assessment and measurement endpoints, and the conceptual site model.

7.8.1.1 Habitat Types and Ecological Receptors

Site 5 consists of disturbed areas of grass, weeds, and shrubs (Figure 7-10). The northern portion of the
site is a regularly mowed grassy area adjacent to aircraft taxiway Juliet. A shrub thicket is located west of
the paved access road into the site. An area of weeds and shrubs exists east of the access road in the
Vicinity of the former bum area. Sumac (Rhus spp.) and box-elder (Acer negundo) are abundant in that
area. A shallow drainage ditch east of the access road separates the weedy area from the grassy area
near the taxiway. The area surrounding the ditch is thickly vegetated with common reed (Phragmites
australis) and cattail (Typha spp.). Two small, shallow excavated ponds (approXimately 80 ft by 20 ft) are
located approximately 100 feet south of the site. These ponds are not shown on the National Wetlands
Inventory Map of the area (U.S. Department of the Interior, undated), but marsh vegetation has become
established in the area surrounding the two ponds.. The western pond was completely covered with a
dense layer of cattail during a site visit in March 1999.

The site is adjacent to an open taxiway to the north, the Marine Corps Compound to the south and
southeast. and a paved access road to the west. Thus, to a large extent, wildlife species at the site
consist of those that have become accustomed to human disturbance. These include rabbits, raccoons,
smaller mammals such as mice, reptiles and amphibians, and various birds. A woodchuck burrow was
observed near the former bum area during the March 1999 site visit. During periods of relative human
inactivity, deer and red foxes are known to occasionally utilize the site. Avian raptors are expected to forage
in the grassy area adjacent to the taxiway. The two small ponds are inhabited by minnows, aquatic
invertebrates, reptiles and amphibians, and are occasionally utilized by various receptors that forage on
aquatic organisms (e.g., wading birds, waterfowl, raccoons, etc.). There are no known animals or plants
state- or federally-listed as threatened, endangered, or candidates for listing, at the site.

7.8.1.2 Contaminant Sources, Release Mechanisms, and Migration Pathways

The contaminant source at Site 5 consists of the former Fire Training Area. Petroleum and related wastes
were burned at the site for fire training exercises. Potential contaminant release pathways at the site
include volatilization, wind erosion, overland runoff, and infiltration of contaminants. Combustion was
probably a major transport mechanism during the period when the fire training area was in use. However,
combustion is not a current transport mechanism at Site 5 since open buming activities have ceased.

Constituents in soil could volatilize from surficial material or become airbome via wind erosion.
Contaminated fugitive dust can be generated during ground-disturbing activities, such as construction or
excavation. The contaminants could then be dispersed in the surrounding environment and transported to
downwind locations where they could repartition to surface soil, surface water, or sediment through
graVitational settling, precipitation, and deposition. However, most of the site is heavily vegetated,
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minimizing the airborne contaminant transport pathway. The absence of vegetation in the immediate area
of the bum ring could contribute to fugitive emissions of fine-grained soil particles, but since this area is
small, fugitive emissions are probably insignificant.

The flat topography in the vicinity of the site decreases the degree of precipitation runoff. However, two
small ponds are approximately 100 feet from the site in a slight downslope direction. In addition, some
runoff could eventually drain into ditches that exit the base approximately 2,000 ft south of the site. This
drainage eventually flows into Pennypack Creek approximately 3,000 south of the air station.

Infiltrating precipitation can cause the contamination of subsurface soil and groundwater. After reaching
the water table. contaminants can be carried with the flow of groundwater to downgradient locations.
Contaminants transported in groundwater to surface water can be deposited subsequently in sediment or
surface water, and can potentially accumulate in the tissues of aquatic organisms downstream.
Groundwater beneath Site 5 flows southeast or southwest. depending on location and depth. The nearest
surface water (other than the two nearby ponds) into which site grounCfwater could discharge is
Pennypack Creek, approximately 4,500 feet south of the site. There is no evidence from the RI indicating
that groundwater discharges into Pennypack Creek.

7.8.1.3 Exposure ~outes

Terrestrial animals at Site 5 can be exposed to soil contaminants through the ingestion of contaminated
food items. In addition, animals can incidentally ingest soil while grooming fur, preening feathers. digging,
grazing close to the soil, or feeding on items that are covered with soil (such as roots and tubers).
Terrestrial vegetation can be exposed to contaminants through direct aerial deposition and root
translocation. Aerial deposition could have been a significant exposure route during historical landfill
activities. However, aerial deposition is presently minimal since most of the site is vegetated. Terrestrial
receptors can also come into contact with contaminants in surface water by using it for drinking, although
this exposure route generally represents a negligible portion of total exposure for most receptors.

Aquatic and semi-aquatic organisms in the ponds near Site 5 can be exposed to contaminants through
direct contact with surface water and sediments, incidental ingestion of surface water and sediments. and
consumption of contaminated food items. Exposure to contaminants in the soil via dermal contact can
occur but is unlikely to represent a major exposure pathw.ay because fur. feathers, and chitinous
exoskeletons minimize the transfer of contaminants across dermal tissue.

Volatile constituents could be present in some site soils and soil-bound contaminant airborne suspension
could occur at Site 5. However. inhalation does not represent a significant exposure pathway because
this investigation assumes that air contaminant concentrations are quite low. even for burrowing wildlife.
Since inhalation ecotoxicity data for chronic exposure ar~ lacking, .the air pathway was not considered for
ecological receptors.

7.8.1.4 Selection of Analyles to be Investigated

As discussed in Section 3.2.1.1, calcium, magnesium, potassium. and sodium were excluded as COPCs
in all media because they are essential nutrients that are toxic only in extremely high concentrations.
Otherwise, analytes selected for evaluation consisted of all analytes detected during current and previous
sampling of surface water. sediment, and surface soil at Site 5.
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7.8.1.5 Assessment and Measurement Endpoints

A description of assessment and measurement endpoints for this investigation is presented in Section
3.2.1.1.

7.8.1.6 Conceptual Site Model

Figure 7-11 shows the conceptual model for Site 5. The figure shows a complete exposure route for the
wind erosion pathway. However, since most of the site is heavily vegetated. the wind erosion pathway is
assumed to be minimal. In addition, the dermal (direct contact) exposure route is included in the
conceptual model since It is theoretically possible, but as mentioned earlier, it represents a minor
exposure route and was not investigated.

7.8.2 Preliminary Ecological Effects Evaluation

Ecologically-based screening values (ESVs), concentrations of contaminants in various media considered
protective of ecological receptors, were compared to exposure point concentrations of detected analyles
in surface water, sediment. and surface soil to determine if the analyles qualify as ecological COPCs at
Site 5. The selection of ESVs was discussed in section 3.2.1.2.

7.8.3 Preliminary Exposure Estimate

The maximum detected contaminant concentrations in surface water, sediment, and surface soil were
used as exposure point concentrations for comparison to ecological screening levels. Mean contaminant
concentrations and 95% UCL of the mean contaminant concentrations (when available) were also
compared to alternate guidelines in Step 3a of the assessment.

7.8.4 Preliminary Risk Calculation

The maximum detected concentrations of aluminum. barium, iron, lead. and dieldrin in surface water
exceeded screening levels and thus. they were retained as COPCs (Table 7-27).

No inorganic sediment analytes exceeded screening levels (Table 7-28). Aluminum, barium, beryllium,
cobalt, iron, manganese, and vanadium were retained as sediment COPCs since no screening levels
were available. Several organics in sediments were retained as COPCs since their maximum
concentrations exceeded screening levels; these consisted of anthracene, benzo(a)anthracene,
benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene. t1uoranthene. phenanthrene, and pyrene. Aldrin.
dieldrin, benzo(k)f1uoranthene, 2-butanone, and toluene were retained as sediment COPCs since no
screening levels were available.

Aluminum. antimonyI arsenic, cadmium, chromium. iron, lead, manganese. thallium. vanadium, and zinc
were retained as inorganic COPCs in surface soil since their maximum concentrations exceeded
screening levels (Table 7-29). Several SVOCs (primarily PAHs) were retained as organic COPCs in
surface soils because their maximum concentrations exceeded screening levels. Acetone and a few
SVOCs were retained as COPCs because no screening levels were available.

7.8.5 Step 3a: Discussion

Step 3a considerations are disCussed below on a COPC-specific basis.
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7.8.5.1

Aluminum

Metals

Aluminum was a COPC in sediment because no initial screening level was available. and was a COPC in
surface water and soil because its HQ exceeded 1.0. Its concentration in surface water was twice the
ORNL lowest chronic value (Table 7-30). Aluminum concentrations in sediment were well below the only
available alternate guideline (Table 7-31), which was a probable effects concentration (PEC) frorn the
USEPA Assessment and Remediation of Contaminated Sediments Program (ARCS). The maximum
concentration of aluminum in sediments was less than twice the average background concentration.
Concentrations of aluminum in all surface soil samples were within the range of background
concentrations.

Aluminum is not readily absorbed through the skin and gastrointestinal absorption of ingested aluminum is
poor due to the transformation of aluminum salts into insoluble aluminum phosphate (Venugopal and
luckey, 1978). Another factor in the lack of accumulation of aluminum in animals with age or the absence
of any increase in tissue levels of aluminum following fairty high dietary intake may be that certain
organisms possess a homeostatic mechanism for this element. Aluminum compounds are generally not
harmful to most terrestrial organisms and are considered to be tOXicologically inert, except in cases of high
experimental doses or prolonged inhalation (Venugopal and Luckey, 1978). Data on the toxicity of
aluminum to aquatic organisms is somewhat limited. Freshwater organisms usually are not adversely
affected when pH is between 6.5 and 9.0 (EPA, 1988). The pH in the surface water sample collected from
the western small pond south of the site was within this range (pH=6.77, Appendix C). The pH in the
surface water sample collected from the eastern small pond south of the site was slightly lower. at
pH=6.35. Overall, however. the aluminum concentrations in Site 5 media are similar to background
values. For these reasons, aluminum should be dropped from further consideration at Site 5.

Antimony

Antimony was a COPC in surface soil, but was not detected in surface waterand was not a COPC in
sediment. Antimony was not detected in background surface soil samples but its HQ was relatively low
(HQ=1.8). Few alternate ESVs are available for antimony in surface soil (Table 7-32). Because of its
absence in surface water and low concentrations in sediment, and its and relatively low concentrations in
surface soil, antimony should be dropped from further consideration at Site 5.

Arsenic

Arsenic was not a COPC in surface water or sediment. Arsenic concentrations in surface soil exceeded
the initial screening level in only one sample, and its HQ was low (HQ=1.1). The concentration in this
sample was less than the BTAG screening level, less than all alternate ESVs, and was within the range of
background values (Table 7-32). For these reasons, arsenic should be dropped from further
consideration at Site 5.

Barium

Barium was a COPC in surface water and sediment, but an initial sediment ESV was not available. The
maximum surface water concentration was much less than the BTAG ESV (Table 7-30). Barium was
detected in both surface water and sediment samples from each of the two ponds, but all values were less
than the average background concentrations (Tables 7-30 and 7-31). Barium is a common element In
sediments and it is not generally associated with significant toxicity (ATSDR, 1997). For these reasons,
barium should be dropped from further consideration at Site 5.

Beryllium

N-78



Beryllium was a COPC in sediment since an ES'i'was not available.. Beryllium was not detected in
surface water and was not a COPC in surface soil. Although no sediment ESVs were available for
beryllium, its concentrations in sediment samples from both ponds were less than the average background
concentration (Table 7-31). Therefore. beryllium should be dropped from further consideration at Site 5.

Cadmium

Cadmium was a COPC in surface soil, but was not detected in surface water or sediment. It was detected
in 3 of 15 surface soil samples, and it exceeded the initial ESV in only one sample (Appendix A, Table A
18). with an HQ of 1.6. Its concentration in this single sample (4.7 mglkg) was less than, or only slightly
greater than the alternate ESVs shown in Table 7-32. Because of its absence in surface water and
sediment. and its relatively low concentrations in surface soil, cadmium should be dropped from further
consideration at Site 5.

Chromium

Chromium was a COPC in surface soil. but was not detected in surface water and was not a COPC in
sediment. Chromium concentrations in surface soil exceeded the maximum background concentration in
three samples (Appendix A, Table A-18). but were greater than twice the average background
concentration in only one sample (058S27), with a value of 56.5 mglkg.

There is a wide range among available surface soil ESVs for chromium (Table 7-32). The ORNL values in
table 7-32 are for hexavalent chromium, the most toxic form of this metal (Efroymson et al. 1997a; 1997b).
All chromium concentrations at Site 5 are total chromium. The CCME value of 64 mglkg is for total
chromium (CCME, 1997). The Dutch B value of 250 mglkg is also for total chromium (Beyer. 1990).
Although not shown in Table 7-32, the Dutch "A" value representative of background values (Beyer. 1990),
as well as the Dutch "Target Value" that represents the "soil quality required for the full restoration of the
soil's functionality for human, animal and plant life" is 100 mglkg (NMHSP&E. 1994). Since.chromium
concentrations exceeded twice the average background Concentration in only one of 15 samples. and the
concentration in this sample was less than most ESVs for total chromium. potential ecological risks (if any)
appear to be limited to a small area. Therefore. chromium should be dropped from further consideration at
Site 5.

Cobalt

Cobalt was a COPC in sediment because no initial ESV was available. It was not detected in surface
water and was not a COPC in surface soil. Cobalt was detected at the same concentration (7.1 mglkg) in
both sediment samples. This value was less than the average concentration in background sediments,
and was considerably less than the only available ESVof 50 mglkg (Table 7-31). Cobalt Is present in all
natural media. and is a component of certain B vitamins, which are essential for birds and mammals.
(ATSOR, 1997). For these reasons, cobalt should be dropped from further consideration at Site 5.

Iron

Iron was a COPC in surface water and surface soil because it exceeded the initial ESVs for these media,
and was a COPC in sediment since an initial ESV was not available. The maximum concentration of iron
in surface water only slightly exceeded the ESV (HQ =1.2). The maximum sediment concentration was
less than the average background sediment concentration, and was considerably less than the lowest
available ESV, which is a "lowest effect level" established by the Ontari~ Ministry of the Environment
(Table 7-31). Surface soil concentrations of iron exceeded the maximum background concentration in
only three samples (Appendix A, Table A18), but concentrations in all samples were considerably less
than twice the average background concentration (Table 7-32). Because its concentration in surface
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water only slightly exceeded the ESV, and since 'its presence in surface soil and sediment was similar to
background concentrations, iron should be dropped from further consideration at Site 5.

L.ad

Lead was a COPC in surface water and surface soil but not in sediment The surface water HQ was low
(HQ=1.2), and the maximum concentration in surface water (3.0 J.lg/L) was less than the BTAG ESV and
the ORNL lowest chronic value (Table 7-30). In addition, the concentrations in each of the two surface
water samples were flagged with a MK- qualifier (Appendix A, Table A-20), indicating that the values are
Mbiased high due to exceedance of technical quality control criteria-, Lead concentrations in five of 15
surface soil samples exceeded twice the average background concentration and the maximum
background value of 64.7 mg/kg (Figure 7-9C). Lead conceritrations in all five of these samples exceeded
the CCME guideline, and the Dutch MB- value was exceeded in two samples (Table 7-32). Atl soil lead
concentrations were less than the ORNL ESVof 500 mg/kg. The maximum concentration of 412 mglkg
was in sample 05SS22 at the southem portion of the former bum area. Lead in this sample might pose
potential risks to ecological receptors.

Mangan...

Manganese was a COPC in-sediment because an initial ESV was not available, and was a COPC in
surface soil with an HQ of 2.65. Its maximum concentration in sediment was less than one half of the
average background sediment concentration, and was considerably less than all available screening
levels (Table 7-31). Most surface soil concentrations exceeded the few available ESVs (Table 7-32). but
the HQ was relatively low. All surface soil concentrations were less than the maximum·background soil
concentration. and most were less than the average background value. Manganese is a common element
in the earth's crust and an essential nutrient. Because of its relatively low HQ and its presence at
concentrations within the range of background concentrations, manganese should be dropped from further
consideration at Site 5.

Thallium

Thallium was a COPC in surface soil but was not detected in surface water or sediment. Thallium was
detected in 7 of 15 surface soil samples and its concentration slightly exceeded the maximum background
value in only two samples (Appendix A, Table A-18). All surface soil concentrations were less than twice
the average background value (Table 7-32), Only two ESVs were available for thallium in surface soil,
and these differed by a factor of 1,000 (Table 7-32), so its potential toxicity is difficult to assess. However,
all soil concentrations were less than the ORNL screening level of 1.0 mg/kg. a value established for soil
phytotoxicity (Efroymson et ai, 1997b). Because of this, and since thallium in surface soil was similar to
background soil concentrations. thallium should be dropped from further consideration at Site 5.

Vanadium

Vanadium was a COPC in sediment because an initial ESV was not available, and was a COPC in surface
soil with an HQ of 1.8. Vanadium was not detected in surface water. No sediment ESVs were available
for vanadium. but all sediment concentrations at Site 5 were less than the average background sediment
concentration (Table 7-31). Surface soil concentrations were generally within the range of background
soil values, and all surface soil concentrations were less than twice the average background soil
concentration (Table 7-32), Available ESVs cover a wide range of values (Table 7-32), so the potential
toxicity is difficult to assess. but vanadium is not generally considered to be toxic in the environment
(Mailman, 1980). Because of this, and since concentrations at Site 5 were similar to background
concentrations. vanadium should be dropped from further consideration at Site 5.
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Zinc

Zinc was a COPC in surface soil with an HQ of 2.7, and was not a COPC in surface water or sediment.
Surface soil concentrations were generally less than the average background soil concentration, and the
maximum soil concentration was less than one-fourth of the maximum background soil concentration
(Table 7-32). Soil concentrations were greater than the lowest available ESVof 10 mgJkg, but less than
the Dutch -B- value. Because zinc was not a COPC in surface water or sediment, and its concentrations
in Site 5 soil samples were well within the range of background soil concentrations, zinc should be
dropped from further consideration at Site 5.

7.8.5.2

Aldrin

Pesticides

Aldrin was a sediment COPC since an initial ESV was not available. It was not detected in surface water or
surface soil. The single detected value of aldrin in sediment was considerably less than the Ontario
severe effects level (SEL) for aldrin (Table 7-31). The SEL values are based on actual observed field
effects. Although aldrin was not detected in background sediments, it was probably used base-wide in the
past for pest control and is unrelated to Site 5. For these reasons, aldrin should be dropped from further
consideration at Site 5. J

Dieldrin

Dieldrin was a sediment COPC since an initial ESV was not available, and was acope in surface water
(HQ=31.6). It was not detected in surface soil. The single detected value of dieldrin in surface water was
less than the alternate guideline for dieldrin. Sediment concentrations were considerably less than the
SEL value (Table 7-31). As with aldrin, it is probable that dieldrin was used base-wide in the past for pest
control and is unrelated to Site 5. For these reasons, dieldrin should be dropped from further
consideration at Site 5.

7.8.5.3 Semivolatile Organic Compounds

Several SVOCs were retained as COPCs in sediment and surface soil; none were detected in surface
water. Carbazole and dibenzofuran were detected in most surface soil samples but in no sediment
samples. There were no soil ESVs for carbazole or dibenzofuran, but their concentrations were elevated
only in a single sample (05SS30, AppendiX A, Table A-18). Because ESVs were not available for these
two compounds, and since they were elevated in only one sample, carbazole and dibenzofuran should be
dropped from further consideration at Site 5.

PAH Compounds

All other SVOCs at Site 5 consisted of PAH compounds. Eight PAHs, as well as total PAHs, were
retained as sediment COPCs sediment since their maximum concentrations exceeded ESVs. The HQ
values for these compounds were relatively low, and none of the maximum concentrations of those
compounds exceeded ER-M values or SEL values (Table 7-31). In addition, although not naturally
occurring, the concentrations of most of those compounds in Site 5 sediments were not markedly greater
than the concentrations in background sediments. PAHs are common in media from industrialized areas,
especially areas that experience vehicular traffic. One PAH compound (benzo(k)f1uoranthene) was
retained as a sediment COPC since no ESV was available, but its maximum concentration was
comparable to the maximum concentrations of similar PAHs which did not exceed their altemate
guidelines. Concentrations of total PAHs in all sediment samples were less than the ER-M, PEL, PEC,
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and SEL values shown in table 7-31. For the reasons discussed above, no PAH compounds were
retained as final sediment COCs, and PAH compounds in sediments should be dropped from further
consideration at Site 5.

Several PAHs were retained as surface soil COPCs since their maximum concentrations exceeded ESVs
or because ESVs were not available. Concentrations of most PAHs in surface soil samples located west
of the access road and furthest from the bum area (samples 055S26, 055527, and 055S28; Figure 7-9C)
were not significantly elevated. These samples were located in close proximity to the aircraft taxiway, and
PAH concentrations in these samples may be the result of runoff.

Concentrations of several PAHs in samples collected closer to the bum pit were significantly elevated over
initial E5Vs and alternate guidelines. Specifically, concentrations of several PAHs in samples collected
along the western edge ofthe bum area (055517, 055518, 055S21, and 055522), the southern edge of
the bum area (055523, 05SS24, and 05S525), and the eastern edge of the bum area (055529 and
055S30) were considerably elevated. Concentrations of all PAHs were highest in sample 055530,
reaching a maximum of 200,000 ~glkg (for phenanthrene). Several individual PAHs and total PAHs east
of the access road near the bum area appear to pose potential risks to terrestrial receptors at Site 5. and
therefore, are selected as surface soil COCs (Table 7-32).

7.8.5.4

Acetone

Volatile Organic Compounds

Acetone was a COPC in surface soil since an E5V was not available. Acetone was not detected in surface
water or sediment Because acetone is a common laboratory contaminant. and since it was detected in
only one soil sample and in no surface water or sediment samples, it should be dropped from further
consideration at Site 5.

2-Butanone

2-butanone was detected in one sediment sample and was a COPC since an ESV was not available.
Acetone was not detected in surface water or surface soil. Because of its relatively low concentration in one
sediment sample (22 ~glkg), and the absence of detections in other media at Site 5, 2-butanone should be
dropped from further consideration at Site 5.

Toluene

Toluene was detected in one sediment sample and was a COPC since an E5V was not available. It was
not a COPC in surface soil and was not detected in surface water. The only detection of toluene in
sediment (4 ~glkg) was much less than its alternate guideline (670 ~glkg), an EPA sediment quality
benchmark (Table 7-31). Because of its relatively low concentration in one sediment sample and its
absence as a COPC in other media at Site 5, toluene should be dropped from further consideration at Site
5.

7.8.6 Screening Level and Step 3a Uncertainty Anllysls

Uncertainty is associated with all aspects of the ERA process. A deta.iled discussion of the general
uncertainties involved in this ERA, and how the uncertainties may affect the final risk values and
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conclusions, was presented in Section 3.2.5. This section discusses how site-specific uncertainties may
affect the results and conclusions of the ERA for Site 5.

Site 5 has probably received contaminant inputs from sources other than former activities at the Fire
Training Area. For example, at least some portions of Site 5 probably receive contaminant inputs from the
adjacent aircraft taxiway north of the site. The extent that other sources are responsible for the presence
of COCs at Site 5 is uncertain. However, the high concentrations of PAHs in the vicinity of the former bum
area suggest that the former fire-fighting activities are responsible for the PAH "hot spot" in this area.

Few data are available for investigating risks to reptiles and amphibians. As a result, direct conclusions
about the potential risks to reptiles and amphibians cannot be made. However, contaminants do not appear
to have migrated to the two nearby ponds from the Fire Training Area. Thus, potential risks to amphibians
and aquatic reptiles in the vicinity of the ponds appear to be low.

The maximum detected chemical concentrations were initially used to represent the chemical concentrations
to which ecological receptors might be exposed. If the maximum concentration of a chemical in a given
medium was collected in a "hot spor' of contamination and was much higher than the remaining values in the
data set, potential risks may be grossly over-estimated. However, the uncertainties related to the location of
samples were reduced in thIs ERA by the large number of surface soil samples collected. Fifteen soil
samples were collected at a relatively small site. Thus, the soil concentrations probably present a relatively
accurate estimate of soil contamination at the site.

7.8.7 Ecological Risk Summary

Several inorganic and organic contaminants were present in Site 5 surface water, s'ediment, and surface
soil samples in concentrations in exceedance of ecological screening levels and were, therefore, retained
as COPCs. Several other contaminants in all media assessed in this ERA were retained as COPCs since
screening levels were not available. Most of these contaminants were eliminated as COCsio Step 3a of
the risk assessment process for one or more reasons, such as low frequency of detection, concentrations
comparable to background values (primarily inorganics) or alternative screening levels, and spatial
analysis of detections.

Contaminants do not appear to have migrated to the two nearby ponds from the Fire Training Area.
Potential risks to aquatic receptors that inhabit the ponds appear to be low. Therefore, no COCs were
selected for surface water and sediment.

The number and location of surface soil samples appear to be sufficient to delineate the nature and extent
of surface soil contamination at Site 5. Organic compounds that could pose potential risks to terrestrial
receptors on and near Site 5 are limited to PAH compounds. Concentrations of PAHs in surface soil
samples collected west of the access road that borders the bum area were only slightly elevated, and that
area may receive PAH inputs from the taxiway to the north. Conversely, concentrations of several PAHs
in samples collected around the bum pit greatly exceeded screening levels for individual and total PAHs.
Therefore, these PAHs are selected as COCs in Site 5 surface soils around the bum area. The high
concentrations of PAHs in the vicinity of the former bum area suggest that the former fire-fighting activities
are responsible for the PAH "hot spor in this area. lead was the only inorganic COC in Site 5 surface
soil, and appears to pose potential ecological risks only in the area that is also the hot spot for PAH
compounds. Although terrestrial habitat in this area is marginal, it is utilized by ecological receptors such
as mammals and birds. Since the area of highest lead and PAH contamination is relatively discrete and
does not contain mature trees, wetlands, or other aquatic habitats, remediation of contaminated soils
appears to be possible with minimal damage to the existing ecology of the site.



TABLE 7·30
STEP 3A: REFINEMENT OF CONTAMINANTS OF POTENTIAL CONCERN - SURFACE WATER

SITE 5 - FIRE TRAINING AREA
NASJRB WILLOW GROVE

Initial BTAG Altemate
Maximum Mean Screening Screening Screening MeanlMax Retained as '

COPC Concentration Concentration level . level Level \Background Final COC?

Metals (uglL)

Aluminum 926.0 926 25 25 878/460" 561 8 No

Barium 44.8 34.1 3.9 10,000 4.OC 101/112 No

Iron 1170.0 716 1,000 320 158" 321/635 No

Lead 3.0 2.2 2.5 3.2 1.328/12.311 0.53810.8 No

Pesticides (uglL)

Dieldrin 0.06 0.055 0.0019 0.0019 0.062d NO No

a AWQC (USEPA, 1995)
b ORNL Lowest Chronic Value (Suter and Tsao, 1996)
c secondary Chronic Value (Suter and T5ao, 1996)
d Final Chronic Value (USEPA, 1996b)
e Aluminum was analyzed In only one background surface water sample.
NO =not detected.
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TABlE7~31

STEP 3A: REFINEMENT OF CONTAMINANTS OF POTENTIAL CONCERN - SEDIMENT
SITE 5 ~ FIRE TRAINING AREA

NASJRB WIllOW GROVE

Inltlel BTAG Other Retained
Maximum Mun SCrMnlng Screening Screening Me.RIM... as Fin.'

COPC Concentration Concentntlon Level Level ER.... PEL~ ARCS PEC· Ontario MOE' Level B.ckground COC?

Metals (mglkg)
Alumfnum 12000.00 11600 NA NA NA NA 58030 NA NA '662018950 No

Blrlum 74.30 72.1 NA NA NA NA NA , NA 20-601 98.21160.5 No

Beryllium 0.77 0.675 NA NA NA NA NA NA NA 0.878/1.2 No

Cobelt 7.10 7.1 NA NA NA NA NA NA 50" 7.21"112.4 No
Iron 11900.00 11500 NA NA NA NA NA 20,000/-40,000 NA 16500135400 No
M.nglnese 222.00 165 NA NA NA NA 1081 46011110 30().50()1 514/759 No
Vanadium 21.20 18.4 NA NA NA NA NA NA NA 22.6152.6 No
Pe.tlcldeslPee. (uglkg)
Aldrin I 11.00 6.05 NA NA NA NA NA 2180 NA NO I No
Dieldrin I 220.00 119 NA I NA NA 4.3 I NA 21910 I 52" 2.2613.1 I No I
svoca (uglkg)
Anthracene 160.00 160 85.3 85.3 1100 245 547.7 22013700 NA NO No
Benz(I).nthraeene 850.00 750 261 261 1600 693 4200 320114800 NA 2751580 No
Benzo(.)pyrene 910.00 715 430 430 1600 763 393.7 370114400 NA 2681530 No
Benzo(k)ftuoranthene 700.00 565 NA NA NA NA NA 240113400 NA 2401300 No
Chrysene 1200.00 960 384 384 2800 848 5200 34014600 NA 2381640 No
Olbenz(I,h)anthr.eene 120.00 170 63.4 63.4 260 135 28.2 6011300 NA NO No
Fluoranthene 1800.00 1550 600 600 5100 1494 834.27 750110200 2000- 221/510 No
Phenanthrene 880.00 750 240 240 1500 544 NA 56019500 8SO- 2351260 No
Pyrene 1900.00 1700 660 665 2600 1398 3225 49018500 NA 31511300 No
TotalPAHs 10,900 8480 4,000 NA 44792 16,770 13660 -40001100,000 NA 834/4790 No
vaes (uglkg)
2-8utanone I 22.00 14.3 I NA I NA I NA NA NA NA NA I NO No I
ToNene 4.00 I 5.25 I NA I NA NA NA NA NA I 67r1 NO I No I

I. Effects Range - Median (Long et .1., 1995).
b. Prob.ble Effects Levels (FOEP, 1094).
c. Aslessment Ind Remediation of Conlamlnlted Sediments Program; Probable Etfeds Coneentr1ltion (USEPA 1996«:).
d. Ontario Mlnlatty of the Environment: LEL· lowelt effect level , SEL • severe effect level (Jones et .1, 1997).
e. EPA Sediment Quality Crtterftl (USEPA, 1996b)
f. EPA Sediment Qu.11ty Benchmark (USEPA. 1996b)
g. EPA Region 5 guideline Ind1cltlng moderate pollution (Glesy & Haeke, 1990).
h. Open wiler dlspolJ.1 guideline, Ontarlo Ministry of the Environment (Jones et .1, 1997)
NA • not av.llable or not applialble.
NO =not deted.ed.



TABLE 7-32
STEP 3A: REFINEMENT OF CONTAMINANTS OF POTENTIAL CONCERN - SURFACE SOIL

SITE 5 • FIRE TRAINING AREA
NASJRB WILLOW GROVE

InlUII BTAG
Mulmum Mean Screening Screening M.anIMo. Retained ..

Contaminant Concentndton 15%UCL Concentndton Level Level ORNL'" DutchBC CCME" s.ckgrou"d FlnaICOC?
Metals (mglkg) \

Aluminum 12400.00 10600 9840 1.0 1.0 600- NA NA 11300115O()O No
Antimony 9.20 9.89 4.82 5 0.48 5" NA NA NO No
Arsenic 10.5 6.04 4.87 10 328 60"/10' 30 19 6.6/10.6 No
Cedmlum 4.70 1.73 1.17 3 2.5 20"/4" 5.0 3.8 NO No
Chromium 56.50 23.8 18.6 10 0.0075 0.4"/1.0" 250 84 15.3120.8 No
Iron 21600.00 16700 14400 12 12 200" NA NA 14800117600 No

Lead 412.00 217 90 50 0.01 500- 150 70 30.6164.7 Ve.

Manganese 873.00 582 494 330 330 100-/500' NA NA 842/1190 No

Thallium 0.39 0.26 0.202 0.001 0.001 1.Qb NA NA 0.22610.34 No

Vanadium 36.3 27.7 24.3 20 0.5 2O"rza NA 130 24.9/28.2 No

Zinc 137.00 87.6 59.6 ·50 10 100"/50" 200 NA 90.1/597 No

SVOC. (uglkg)

2-melhylnlphthalene 16000.0 1270 1170 NA NA NA NA NA NO Ves

Acenaphthene 36000.0 4370 2560 100 100 20,000" NA NA 178164 Ve.

Acenaphthylene 2300.0 643 356 NA NA NA NA NA 1n162 No

Anthracene 54000.0 11800 4290 2050 100 NA 10,000 NA 154/160 Ves

Benzo(a)anthracene 48000.0 45400 711 2050 100 NA NA NA 3061940 Ve.

Benzo(a)pyrenll 36000.0 28700 5760 2050 100 NA 1,000 750 394/1100 V••

Benzo(b)nuoranthene 35000.0 39100 7260 2050 100 NA NA NA 807/1500 Ves

Benzo(g,h,l)perylene 13000.0 5910 2290 2050 100 NA NA NA 2251490 Ves

Benzo(k)fluoranthene 29000.0 22800 4630 2050 100 NA NA NA 3701920 V••

Carbazole 19000.0 3200 1780 NA NA NA NA NA 2131310 No

Chrysene 45000.0 37500 7290 2050 100 NA NA NA 42011200 Ve.

Olbenz(a,h)anlhl1lcene 4800.0 ,1710 843 2050 100 NA NA NA 1611160 Ves

D1benzofuran 34000.0 3120 2380 NA NA NA NA NA 172/120 No

Flucnnthene 140000.0 151000 17600 2050 100 NA 10,000 NA 90212600 Ve.

Fluorene 56000.0 5560 '3890 2050 100 30,000- 400,000 NA 1841160 Ye.
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InlUII STAG
Mlxlmum Meln Se....nlng Se....nlng ManIMax. Retalneda.

Contllmlnlnt Coneentndlon '5%UCL ConcentraUon Level Level ORNL'" Dutch S" CCME- BackgroUnd FlnlICOC?

Indeno(1,2,3-c:d)pyrene 18000.0 9700 3180 2050 100 NA NA NA 2511640 Ves

Nlphthalene 22000.0 1610 1540 2050 100 NA 5,000 600 NO Ves

Phen.nthrene 200000.0 106000 18100 2050 100 NA 5,000 NA 667/1700 V••

Pyrene 120000.0 135000 15800 2050 100 NA . 10,000 NA 72312100 Ve.

Total PAH. 928,000 5,410,000 107,000 4,000 NA NA 20,000 NA 4,45011",,1'00 Ve.

VOC. (ugIlg) ,
Acetone 17.0 16.8 7.7 NA NA NA NA NA NO No

I. Oak Ridge Nltlonal Llbol'lltory (ORNL) scteenlng levels; a "lowest valve for earthworms and soil mlcro-organlsms (Efroymson et ai, 1997a).
b. ORNl saeenlng levels; b • loll phytotoxicity (Efroymlon et ai, 1997b).
c. Dutch "8" soil valve: moderate soil contamination that requires further study (Beyer, 1990).
d. Canadian Council of Ministers of the Environment Soil Quality Guidelines (CCME, 1997).
NA ~ not available or not appncable.
NO =not detected.
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EPA
REGION .III

QA DIRECTIVES

AUtnllt 8, 1994...
RECOl\tIMENDED PROCEDURES FOR LOW-FLO\V PURGING AND SAMPLING OF

GROUND-WATER MONITORING 'WELLS ' •

1.0 OBJECTIVE

Recommended procedures for collection of ground-water samples in small-d;ameter~ With
short-screened intervaJs using low-flow purging and sampling are provided. WhDe these
procedures pertain to the Superfund program in Region~ the low-flow purging and sampling
method is not appropriate for use in all hydrogeologic regimes, and certaiD grvuud-water
monitoring welllnstallatioDS may make the method uDSUitable. Therefore, please CODfer With
a Region m hydrologist or geologist before usilig these procedures at a site. ., ·:~·tJ:l.:)tOTi

2.0 DISCUSSION

~ .... .
. :~3z::;;":iuP'"l

. ~~-to':J ~

Past scientific research (Barcelona et al., 1983; Nielson and Yeates, 1985) and EPA guidanCe have
discussed sampling devices in tenus oC their compatibility with contamjnants being sampled,. aDd
well COostructiOD, depth, and diameter. Although some sampling devices have beea used In onter
to provide more representative ground-water samples in certain situations, most of these
incorporate high-volume withdrawal teclmiques (i.e., in excess of the "naturalll recharge rate of
ground-water flow through the well screen) for both purging and sampling.

Recent research cODducted by Puis et at. (1992), Puis and Powell (1992), and PoweD and PuIs
(1.993) has shown that high-volume purging and sampling cause significant turbidity aDd
suspended particuJate artifacts that caD result In high-bias metals analyses. AddJtlouaJlyt purgiDg
can cause pressure changes and bailing can cause aeratioD that can strip VOCs from the sample
(Pennino, 1988). The use oC low-flow pumping devices (preferably dedicated) Cor IJ1II'IiIII aad .
sampling min;mjus both the disturbance oCwater in weD casing aDd the potential Cor
mobilizatioD of colloidal material (Barcelona et al., 1994). Low-flow purging with main ten8DCe

of water level in the well and stabilization of indicator parameters (especially turbidity) allows
collection of ground-water samples that are more representative Of truly mobile contaminants in
the subsurface under natural now conditions without filtering (U.S. EPA, 1993; Backhus et aI.,
1993). In many cases, use of a low-flow pump to purge and sample monitoring weIk deereases
sampling time, reduces the need to handle large volumes of purge water and lowers the cost
associated with its disposal, and allows coUection of samples for inorganic anaJyses without
filtering. ,< ~ :



• low-flow adjustable-rate. posirive-riispjacement pump
• generator (if needed), but not one over-~i~~~, r-o~ the pump
• teflon-lined polyethylene tubing of thickness 3/8 to liZ inch
• poiyethylene sheeting
• in-line. flow-lhrough cell equipped with ph. Eh. dissolved oxygen
conductivity, and temperature

electrodes
• turbidity meter
• photoionization detector tPW). or equivalent
• electronic water-level indic.:1tor or equivalent (marked in

O.Ol-foot increments)
• nyion stay-ties
• logbook
• sampling gloves

4.0 PURGL'lG AND SAMPLING PROCEDURES

(DO). specific

. ,

.__:.:~

This section describes the procedures ior the low-flow purging and sampling method. Equipmeilt
calibration, logbook documentation. sample bottle filling and preservation, and shipping win be
conducted in accordance with the procedures specified in the site-specif1c Quality Assurance
Project PIan (QAPjP). Persona! protective equipment wiD be donned in accordance with the
requirements of the site-specific Health and Safety Plan. WeIls will be sampled in the order of
least contaminated to most contaminated.

1. Check the conditions of the well and look for any damage or evidence or tampering and
record.

2. Remove the wen cap.

3. Measure weH headspace with a PID and record the reading in the logbook.

. -., -------.......... _..

4. Measure the depth to water with an electronic water·jevel device and record the measurement
in the logbook. Do not measure tbe depth to the bottom of the well at this time (in order to
avoid disturbing any accumulated sediment and to prevent mixing of stagnant water with water
in the screened intervaJ). Obtain depth to bottom information from well Installation log.
Calculate standing water volume as: depth of water column times cross-sectional area of the
well. [For wells where an LNAPL has been detected, a stilling tube should be inserted into the
well prior to purging. Refer to Section 7.2.4 of EPA (1992) for the procedure to foUow. It wells
are constnJcted so that DNAPLs could accumulate, their detection aod/or sampling should occur
on a day prior to that for ground-water sampling.] .._.~...

5. Layout the polyethylene sheeting and place all equipment on the sheeting. To avoid c~
contamination, do not let any downhole equipment touch the ground surface.

6. Measure the depth to water in the well again. If the measurement has changed more than
1I100th of a foot, check and record the measurement again.

7. Attach and secure the polyethylene tubing to the law-flow pump. As the pump is slowly
lowered into the well, secure the safety drop cable, tubing, and electrical lines to each other using
nylon stay-ties.



8. The pump should be set at approximately the middle of the screen. If the' .:.:ic water table
is below (he top of the screen. the pump stiouldcbe"-iGwered to the middle of tte water column.
Place the pump intake a sufficient distance a6"ove the bottom of the weU to avoid mobilization
of any accumulated sediments. Start purging the well at 0.2 to 0•.5 liters per -::inute. Avoid
surging. Observe air bubbles displaced from discharge tube to assess progress 0; s~eady pumping
until water arrives at the surface.

9. A water-level probe shouid be lowered very slowly into the weU behind the pump until It just
touches the water. The water level in the weU should be monitored dUring purging and
sampling, and ideally, the purge rate should not exceed the well recharge rate so that there is
little or no drawdown in the well. (The water level shouid stabilize for the specific purge rate.)
There should be at least one foot of water over the pump intake so there is no risk of the pump
suction being broken. or entrairunent of air in the sampie. Record adjustments in the purge rate
and changes in depth to water in the iogbook. Purge rates should, if needed, be decreased to the
minimum capabilities of the pump (0.1 to 0.2 liters per minute) to avoid affecting well
drawdown. The weU shouid not be purged dry. If the recharge rate of the weU Is so low that
the weil is purged dry, it is suggested that the contractor wait approximately four hours after
water in the screened interval has recharged before collecting tbe appropriate volume of water
for the sample with the pump (Herzog, et al., 1988). For VOC analyses, purge at least the
volume of water in the screened interval, then wait for stability.

10. During weU purging, use the flow-through ceil to monitor tbe field parameters frequently
(every three to five minutes) until all parameters have stabilized to within 10 percent over a
minimum of three consecutive readings. Repeatedly collect water samples and assess turbidity.
Turbidity is typicaUy the last parameter to stabilize. It any parameter fails to stabilize, coUect
the sample after purging tHree we" \'8bllll-.. -t-o't' on e... hTlvr-.

11. Once the field parameters have stabilized, collect the samples directJy from the end of the
discharge tube. Do not filter any samples, unless a ffitered sample is specifically required
according to project objectives in addition to the unfiltered sample. AU sample bottles shouid
be filled by allowing the water from the discharge tube to flow gently down the inside of the
bottle with minimal turbulence. Cap each bottie as it is filled.

12. The pump assembly should be carefully removed from the well. The tubing should be
dedicated to each well, and should be placed in a large plastic garbage bag, sealed, and labeled
with the appropriate weil identification number.

13. Close and lock the well.
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GEO-Technical Services,lnc. ::-J2~e~.'19197

File:NA5-WELL.XLS

Willow Grove - Surface Soil Samples - 9th Street Landfill

GTS# Sample # Northing Easting Ground
Elevation

2006 03SS09 324851.98 2693952.82 340.99
2007 035510 324947.34 2693969.80 340.28
2008 035511 325083.76 2694001.08 335.67
2009 035S08 324722.64 2693533.93 337.61
2010 035506 324559.56 2693442.10 337.44
2012 035512 324486.38 2694060.72 358.54
2015 03S503 324714.90 2693316.11 330.00
2016 035505 324781.75 2693351.68 325.25
2017 035504 324497.60 2693376.08 336.14
2018 035S02 324377.00 2693250.07 332.80
2019·· 035S01 . 324524.29 2693126.77 .. 329.91
2020 03S507 324878.13 2693452.05 323.14
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GEO-Technical Services, Inc. Date:5/19/97
File:NAS-WELL.XLS

Willow Grove - Sediment Samples - 9th Street Landfill

GTS# Sample # Northing Easting Ground
Elevation

2011 03SW08/03SD08 324443.74 2694073.10 358.89
2013 03SW09/03SD09 325339.51 2694002.70 320.52
2014 03SD10ITOP OF WATER 325541.12 2694195.43 317.14
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GEO-Technical Services,lnc. Date:7/23197
File:NAS-WL2.XLS

Willow Grove • Sediment Samples· NAS Background

GTS# Sample # Northing Easting Ground
Elevation

2048 BGSW03/BGSD03 323241.67 2690159.08 300.85
2049 BGSW08/BGSD08 318142.15 2693411.93 298.95
2050 BGSW05/BGSD05 318297.88 2693364.19 298.00
2051 BGSW07/BGSD07 318591.77 2693455.66 294.15
3000 BGSW01/BGSD01 329950.86 2688456.70 228.85
3001 BGSW02lBGSD02 332640.69 2692625.69 220.61
3002 BGSW04/BGSD04 325239.60 2689970.80 272.10
3003 BGSW06/BGSD06 318425.99 2691415.02 323.12
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GEO-Technical Services,lnc. Date:7/23197
File :NAS-WL2.XLS

Willow Grove - Soil Samples - NAS Background

GTS# Sample # Northing Easting Ground
Elevation

3004 BGSS12 323767.06 2697691.80 355.80
3005 BGSS03 324105.47 2696847.32 355.47
3006 BGSS10 324534.79 2694950.51 358.01
3007 BGSS08 325284.94 2695782.04 346.80
3009 BGSS04 3262n.83 2694250.51 325.98
3010 BGSS07 324759.80 2694134.23 348.38
3011 BGSS05 323852.03 2693927.64 370.69
3012 BGSS02 322838.53 2696045.46 344.72
3013 BGSS09 323289.03 2696848.n 348.38
3014 BGSS01 322034.38 2697571.98 338.15
3015 BGSS06 331294.21 2695738.10 280.96
3016 BGSS11 331379.07 2695700.98 279.15
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GEO-Technical Services,lnc. Date:7/23197
File:NAS-WL2.XLS

Willow Grove - Monitoring Wells - 9th Street Landfill

GTS# Well # Northing Easting Top of Notch in top Ground
steel casino PVC pioe Elevation

2057 03MW07S 324448.18 2692915.29 324.90
2058 03MW07S 324448.18 2692915.29 325.16
2059 03MW07S 324448.18 2692915.29 323.08
2060 03MW021 325311.43 2693963.75 326.38
2061 03MW02S1 325311.43 2693963.75 326.33
2062 03MW02SI&1 325311.43 2693963.75 326.60
2063 03MW02SI&1 325311.43 2693963.75 324.52
2064 03MW051 324476.27 2694058.57 360.93
2065 03MW051 324476.27 2694058.57 361.19
2076 03MW051 324476.27 2694058.57 358.97
2066 03MW05S 324479.53 2694073.53 361.88
2067 03MW05S 324479.53 2694073.53 362.26
2075 03MW05S 324479.53 2694073.53 359.04
2068 03MW06S 324297.37 2694099.78 367.00
2069 03MW06S1 324297.37 2694099.78 366.86
2070 03MW06 324297.37 2694099.78 367.14
2074 03MW06 324297.37 2694099.78 364.85
2071 03MW061 324286.59 2694111.62 366.82
2072 03MW061 324286.59 2694111.62 367.02
2073 03MW061 324286.59 2694111.62 364.69
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James M. Stewart, Inc. - Land Surveyors
9622 Evans Street Philadelphia Pennsylvania 19115

Telephone: 215-969-1577 Fax: 215-969-0338 Email: jmssurveys@comcast.net

Willow Grove Naval Air Station
Sites 01 & 03

Willow Grove - Pennsylvania
Project #:
Horizontal Datum:
Vertical Datum:
Monuments Used:

3997
Pennsylvania State Plane Coordinates NAD 83 - South Zone
NAVD 88
Horizontal: NGS CORS (PARL1) / Vertical: NGS Pitcairn A (PID# KV2150)

April 27, 2006

;:~

<.;omments: uatums verlTlea against eXlstlng aata at ~Ite Ub {t-lre I raining Area}
Elevations Coordinates

Monitoring Wells Ground Inner Protective Northing Easting Date of Survey Comments
I;. ~_~. ~ ~." ..:k ~ :.4 . ,

.' '",~ .~. ~,. <. • .... . .
03MW08D 364.25 365.63 365.91 324096.68 2694420.70 April 27, 2006 Common Protective Casing
03MW08S 364.25 365.59 365.91 324096.60 2694420.40 April 27, 2006 Common Protective Casing
01 MW09 337.32 338.53 338.84 328398.75 2697345.48 April 27, 2006
01MW10D 315.58 317.01 317.47 329322.44 2697389.56 April 27 2006 Common Protective Casing
01MW10S 315.58 317.00 317.47 329322.57 2697389.70 April 27, 2006 Common Protective Casino
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James M. Stewart, Inc. Land Surveyors
9622 Evans Street Philadelphia, PA 19115

Office 215 9691577 Fax 215 969 0338 email jmssurveys@comcast.net

Willow Gove Naval Air Station
Site 03 - 9th Street Landfill

Willow Grove - Pennsylvania

Project #: 3516 May 14, 2007
Horizontal Datum: Pennsylvania State Plane Coordinates NAD 83 - South Zone
Vertical Datum: NAVD 88
Additional Information: Test Pit endpoints are equal to NE, SE, SW, & NW at end of description.

P . d"' b I I d b T P' d .Olnts en InQ In anum er are samples ocate etween est It en IPOlntS.
Elevation in Feet Coordinates in Feet

Samplina y X
Point # Ground North East Date Of Survey

03-TP05-01 328.6 324667.68 2693314.47 May 14, 2007
03-TP05-02 328.1 324664.06 2693310.82 May 14, 2007
03-TP05-NE 331.0 324674.70 2693321.32 May 14, 2007
03-TP05-SW 331.2 324638.21 2693286.70 May 14, 2007
03-TP06-01 334.0 324570.56 2693374.62 May 14, 2007
03-TP06-02 332.7 324583.89 2693371.17 May 14, 2007
03-TP06-03 332.6 324585.15 2693371.15 May 14, 2007
03-TP06-04 333.2 324601.60 2693367.03 May 14, 2007
03-TP06-NW 333.4 324618.12 2693363.87 May 14, 2007
03-TP06-SE 334.3 324567.73 2693374.87 May 14. 2007
03-TP07-01 323.8 324814.51 2693390.65 May 14, 2007
03-TP07-02 325.1 324801.25 2693375.13 May 14, 2007
03-TP07-NE 323.4 324824.94 2693402.09 May 14, 2007
03-TP07-SW 325.0 324791.71 2693363.39 May 14.2007
03-TP08-01 332.4 324720.60 2693496.91 May 14. 2007
03-TP08-02 328.8 324735.82 2693476.51 May 14, 2007
03-TP08-03 333.4 324718.61 2693499.56 May 14, 2007
03-TP08-NW 328.9 324745.85 2693463.70 May 14,2007
03-TP08-SE 334.6 324716.89 2693501.86 May 14, 2007
03-TP09-01 341.9 324641.90 2693751.78 May 14, 2007
03-TP09-02 341.3 324639.62 2693734.39 May 14, 2007
03-TP09-NE 342.3 324644.20 2693769.42 May 14, 2007
03-TP09-SW 341.2 324638.23 2693720.87 May 14,2007
03-TP10-01 341.5 324774.60 2693818.78 Mav 14, 2007
03-TP10-02 341.2 324785.09 2693832.32 May 14, 2007
03-TP10-NE 341.4 324794.72 2693843.64 May 14, 2007
03-TP10-SW 341.6 324763.60 2693804.88 May 14, 2007
03-TP11-01 340.7 324828.86 2693804.28 May 14,2007
03-TP11-02 340.6 324844.39 2693792.62 Mav 14, 2007
03-TP11-NW 340.4 324858.14 2693782.77 May 14, 2007
03-TP11-SE 341.0 324817.05 2693813.73 May 14, 2007
03-TP12-01 340.4 324864.95 2693755.23 May 14, 2007
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James M. Stewart, Inc. Land Surveyors
9622 Evans Street Philadelphia, PA 19115

Office 215 9691577 Fax 215 969 0338 email jmssurveys@comcast.net

Willow Gove Naval Air Station
Site 03 - 9th Street Landfill

Willow Grove - Pennsylvania

Project #: 3516 May 14, 2007
Horizontal Datum: Pennsylvania State Plane Coordinates NAD 83 - South Zone
Vertical Datum: NAVD 88
Additional Information: Test Pit endpoints are equal to NE, SE, SW, & NW at end of description.

P . t d" b I ltd b tw T t P't d 'tOln S en Ina In anum er are samples oca e e een es I en IPOln s.
Elevation in Feet Coordinates in Feet

Samplina y X
Point # Ground North East Date Of Survey

03-TP12-02 340.1 324876.99 2693768.63 May 14, 2007
03-TP12-03 340.2 324870.27 2693761.35 May 14, 2007
03-TP12-NE 340.7 324888.77 2693780.85 May 14, 2007
03-TP12-SW 340.3 324853.87 2693743.80 May 14, 2007
03-TP13-01 330.1 324770.33 2693527.69 May 14, 2007
03-TP13-NW 329.6 324771.58 2693525.14 May 14, 2007
03-TP13-SE 333.4 324762.55 2693541.88 May 14,2007
03-TP14-01 334.3 324869.74 2693649.74 May 14, 2007
03-TP14-NW 331.9 324877.76 2693641.92 May 14, 2007
03-TP14-SE 337.0 324862.28 2693656.10 May 14, 2007
03-TP15-01 337.1 324494.97 2693400.62 May 14, 2007
03-TP15-NW 337.0 324497.27 2693386.21 May 14, 2007
03-TP15-SE 337.0 324493.63 2693404.73 May 14, 2007
03-TP16-01 332.9 324568.95 2693265.06 May 14, 2007
03-TP16-NW 332.2 324581.35 2693260.91 May 14, 2007
03-TP16-SE 333.4 324559.96 2693269.20 May 14, 2007
03-TP17-01 327.0 324650.94 2693203.97 May 14, 2007
03-TP17-NE 327.0 324660.31 2693215.20 May 14, 2007
03-TP17-SW 327.3 324644.01 2693196.54 May 14, 2007
03-TP18-01 330.1 324684.00 2693415.54 May 14, 2007
03-TP18-NE 329.7 324687.26 2693415.73 May 14, 2007
03-TP18-SW 331.3 324667.19 2693413.32 May 14, 2007
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Dennis W. Sklar, Inc. - Professional Land Surveying
2837 Ogden Avenue - Bensalem - Pennsylvania - 19020

Telephone: 215-268-7988 Fax: 215-268-7966 Email: dwspls@comcast.net

Willow Grove Air Station
Site 3 - 9th Street Landfill

Sample Points

Project #:
Horizontal Datum:
Vertical Datum:

155
Pennsylvania 5tate Plane Coordinates NAD 83 50uth Zone
NAVD 88

October 14, 2009

Monuments Used: 5ite Datum Provided By Client (Tie To "NG5 PITCAIRN A" And Verified)
Elevation in Feet Coordinates in Feet

5ampling y X
Point # Ground North East Date Of 5urvey

5517 338.5 324810.0 2693650.5 March 2, 2009
5518 339.7 324585.1 2693654.2 March 2, 2009
5519 338.8 324596.4 2693575.0 March 2, 2009
5520 338.2 324609.8 2693489.6 March 2, 2009
5521 337.4 324558.8 2693461.3 March 2, 2009
5522 337.2 324435.9 2693423.8 March 2, 2009
5523 331.0 324612.7 2693350.6 March 2, 2009
5524 328.9 324674.0 2693295.7 March 2, 2009
5525 331.0 324606.4 2693245.0 March 2, 2009
5526 325.4 324731.8 2693242.3 March 2, 2009
5527 328.4 324731.5 2693342.5 March 2, 2009

--

5528 324.8 324889.4 2693516.3 March 2, 2009
5531 338.3 324791.8 2693635.7 October 14, 2009
5532 339.9 324592.0 2693655.7 October 14, 2009
5533 338.8 324585.9 2693565.9 October 14, 2009
5534 338.4 324611.8 2693477.3 October 14, 2009
5535 337.4 324568.8 2693464.9 October 14, 2009
5536 337.3 324430.0 2693421.7 October 14, 2009
5537 331.1 324613.6 2693347.1 October 14, 2009
5538 329.0 324671.6 2693299.1 October 14, 2009
5539 331.3 324597.0 2693246.4 October 14, 2009
5540 324.7 324741.5 2693227.6 October 14, 2009
5541 328.3 324734.1 2693353.3 October 14, 2009
5542 325.2 324882.1 2693511.8 October 14, 2009
5W/5ED12 304.6 325259.9 2693494.7 March 2, 2009
5W/5ED13 306.5 325272.1 2693568.1 March 2, 2009
5W/5ED14 306.5 325290.5 2693613.7 March 2, 2009
5W/5ED15 306.8 325316.8 2693675.4 March 2, 2009
5W/5ED16 307.7 325358.8 2693709.5 March 2, 2009
5W/5ED17 309.7 325409.1 2693748.5 March 2, 2009
TP19N 339.7 324606.4 2693647.9 March 2, 2009
TP195 343.2 324537.0 2693645.5 March 2, 2009
TP195B01 339.6 324596.0 2693646.7 March 2, 2009

Page 1 of 3



Dennis W. Sklar, Inc. - Professional Land Surveying
2837 Ogden Avenue - Bensalem - Pennsylvania - 19020

Telephone: 215-268-7988 Fax: 215-268-7966 Email: dwspls@comcast.net

Willow Grove Air Station
Site 3 - 9th Street landfill

Sample Points

Project #:
Horizontal Datum:
Vertical Datum:

155
Pennsylvania State Plane Coordinates NAD 83 South Zone
NAVD 88

October 14, 2009

Monuments Used: Site Datum Provided By Client (Tie To lONGS PITCAIRN A" And Verified)
Elevation in Feet Coordinates in Feet

Sampling y X
Point # Ground North East Date Of Survey

TP19SB02 340.0 324564.7 2693645.0 March 2, 2009
TP20N 337.5 324762.4 2693570.7 March 2, 2009
TP20S 337.9 324715.5 2693564.1 March 2, 2009
TP20SB01 337.0 324752.3 2693569.3 March 2, 2009
TP20SB02 337.3 324733.7 2693566.0 March 2,2009
TP21AN 331.6 324838.8 2693593.1 March 2, 2009
TP21AS 336.1 324811.3 2693588.4 Mareh 2, 2009
TP21BN 332.3 324836.1 2693597.9 March 2, 2009
TP21BS 336.5 324824.1 2693612.4 March 2, 2009
TP22N 337.4 324514.8 2693433.6 March 2, 2009
TP22S 340.1 324484.5 2693451.3 March 2, 2009
TP23E 337.1 324518.7 2693452.1 March 2, 2009
TP23W 337.3 324495.6 2693424.5 March 2, 2009
TP23SB01 337.4 324504.0 2693434.4 March 2, 2009
TP24N 337.0 324581.8 2693458.8 March 2, 2009
TP24S 337.1 324522.7 2693438.7 March 2, 2009
TP24SB01 336.8 324569.3 2693452.7 March 2, 2009
TP25E 338.0 324625.5 2693490.4 March 2, 2009
TP25W 337.3 324626.4 2693441.1 March 2, 2009
TP25SB01 337.5 324623.6 2693463.7 March 2, 2009
TP25SB02 337.7 324623.5 2693470.7 March 2, 2009
TP26E 328.0 324730.7 2693277.7 March 2, 2009
TP26W 324.9 324720.0 2693227.1 March 2, 2009
TP26SB01 326.9 324729.0 2693269.1 March 2, 2009
TP27N 323.7 324763.6 2693221.5 March 2, 2009
TP27S 325.5 324728.1 2693249.7 March 2, 2009
TP27SB01 323.8 324759.6 2693224.7 March 2, 2009
TP27SB02 324.3 324751.3 2693230.6 March 2, 2009
TP28E 322.9 324798.3 2693245.9 March 2, 2009
TP28W 322.8 324770.6 2693208.5 March 2, 2009
TP28SB01 323.4 324780.2 2693220.8 March 2, 2009
TP29E 326.7 324976.3 2693651.4 March 2, 2009
TP29W 324.9 324978.3 2693626.9 March 2, 2009
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Dennis W. Sklar, Inc. - Professional Land Surveying
2837 Ogden Avenue - Bensalem - Pennsylvania - 19020

Telephone: 215-268-7988 Fax: 215-268-7966 Email: dwspls@comcast.net

Willow Grove Air Station
Site 3 - 9th Street Landfill

Sample Points

Project #:
Horizontal Datum:
Vertical Datum:

155
Pennsylvania State Plane Coordinates NAD 83 South Zone
NAVD 88

October 14, 2009

Monuments Used: Site Datum Provided Bv Client (Tie To liNGS PITCAIRN A" And Verified)
Elevation in Feet Coordinates in Feet

SamplinQ y II X
Point # Ground North East Date Of Survey

TP29SB01 325.8 324977.4 2693642.2 March 2, 2009
TP30E 338.3 324543.1 2693592.8 March 2, 2009
TP30W 338.6 324531.3 2693578.1 March 2, 2009
TP30SB01 338.3 324540.4 2693589.4 March 2, 2009
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Dennis W. Sklar, Inc. - Professional Land Surveying
2837 Ogden Avenue - Bensalem - Pennsylvania - 19020

Telephone: 215-268-7988 Fax: 215-268-7966 Email: dwspls@comcast.net

Project #:

Horizontal Datum:
Vertical Datum:
Monuments Used:
Monuments Used:

Points

Willow Grove Air Station
Site 3 - 9th Street Landfill

Wells
# 0155 March 2, 2010
Pennsylvania State Plane Coordinates NAD 83 South Zone
NAVD 88
Horizontal: NGS "OPUS Program" (PARL, NJTR, PAPH) (CORS 96) (EPOCH 2002.0)
Vertical: NGS PITCAIRN A 1942 (Elevation: 368.03')

Elevations Coordinates
I Ground I Inner I Protective I Northing I Easting I Date of Survey I

3MW091
3MW09S

I 316.07 I
I 316.41 I

318.24 I
319.22 I

318.55 I 324969.76 I 2693348.53 I
319.57 I 324960.99 12693341.61 I

Page 1 of 1

March 2, 2010
March 2,2010

",:-

I
1


	Remedial Investigation Report for Site 3 - Ninth Street Landfill VOLUME II - APPENDICES
	APPENDIX A ANALYTICAL RESULTS
	APPENDIX B SOIL BORING AND MONITORING WELL INSTALLATION LOGS
	APPENDIX C SAMPLE COLLECTION LOGS
	APPENDIX D TEST PIT DOCUMENTS
	APPENDIX E EM SURVEY REPORT
	APPENDIX F TEST PIT PHOTOGRAPHS
	APPENDIX G GEOPHYSICAL LOGS
	APPENDIX H CHAIN-OF-CUSTODY FORMS
	APPENDIX I ECOLOGICAL RISK ASSESSMENT DOCUMENTATION
	APPENDIX J HEALTH RISK ASSESSMENT RAGS D HUMAN HEALTH RISK TABLES
	APPENDIX K MISCELLANEOUS HUMAN HEALTH RISK SUPPORT DOCUMENTATION
	APPENDIX L SUMMARY OF ACTION ITEMS EVALUATION
	APPENDIX M LOW-FLOW PURGE AND SAMPLE PROCEDURES
	APPENDIX N SURVEY DATA

