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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value

 Minimum 
Non-

detected 
Valuea

Maximum 
Non-

detected 
Valuea

 Location of 
Maximum 
Detected 

Value

Upper 
Depth of 
Maximum 
Detected 

Value

Lower Depth 
of Maximum 

Detected 
Value

 
Arithmetic 

Mean 
Valueb

Standard 
Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

Former AMCO Chemical Facility - Shallow

Metals
Aluminum 21 21 100  mg/kg 5400 20700  NA  NA  RSB-22 2 3 11000 4160 12600  95% Student's-t UCL 12600  95% Student's-t UCL
Antimony 14 21 67  mg/kg 0.3 49 12 12  RSB-04 2.5 3.5 6.41 10.5 13.6  95% Chebyshev (MVUE) UCL 13.6  95% Chebyshev (MVUE) UCL
Arsenic 21 21 100  mg/kg 1.8 15  NA  NA  RSB-24 1.8 3 6.12 3.86 7.71  95% Approximate Gamma UCL 7.71  95% Approximate Gamma UCL
Barium 21 21 100  mg/kg 68 1460  NA  NA  RSB-20 1.5 2.5 360 355 513  95% Approximate Gamma UCL 513  95% Approximate Gamma UCL
Beryllium 21 21 100  mg/kg 0.19 1.7  NA  NA  RSB-22 2 3 0.485 0.348 0.614  95% Approximate Gamma UCL 0.614  95% Approximate Gamma UCL
Cadmium 16 21 76  mg/kg 0.17 6.4 1 1  RSB-07 3.5 4.5 1.05 1.36 1.58  95% H-UCL 1.58  95% H-UCL
Chromium 21 21 100  mg/kg 22.1 2650  NA  NA  RSB-24 1.8 3 174 568 1410  99% Chebyshev (Mean, Sd) UCL 1410  99% Chebyshev (Mean, Sd) UCL
Cobalt 21 21 100  mg/kg 3.8 16.5  NA  NA  RSB-24 1.8 3 7.6 2.88 8.75  95% Approximate Gamma UCL 8.75  95% Approximate Gamma UCL
Copper 21 21 100  mg/kg 8.8 672  NA  NA  RSB-18 3 4 109 147 229  95% Chebyshev (MVUE) UCL 229  95% Chebyshev (MVUE) UCL
Iron 21 21 100  mg/kg 8130 66200  NA  NA  RSB-24 1.8 3 21300 12900 26100  95% Approximate Gamma UCL 26100  95% Approximate Gamma UCL
Lead 21 21 100  mg/kg 8.2 1710  NA  NA  RSB-20 1.5 2.5 382 439 640  95% Approximate Gamma UCL 640  95% Approximate Gamma UCL
Manganese 21 21 100  mg/kg 79.7 2450  NA  NA  RSB-24 1.8 3 508 664 1140  95% Chebyshev (Mean, Sd) UCL 1140  95% Chebyshev (Mean, Sd) UCL
Nickel 21 21 100  mg/kg 15.3 126  NA  NA  RSB-24 1.8 3 33.6 23 42.2  95% Student's-t UCL 42.2  95% Student's-t UCL
Selenium 12 21 57  mg/kg 0.31 2.5 7 7  RSB-20 1.5 2.5 2.4 1.08 3.43  95% Chebyshev (Mean, Sd) UCL 2.5  Maximum Result
Silver 18 21 86  mg/kg 0.18 2.2 2 2  RSB-20 1.5 2.5 0.643 0.467 0.843  95% Approximate Gamma UCL 0.843  95% Approximate Gamma UCL
Thallium 12 21 57  mg/kg 0.25 5.7 5 5  RSB-24 1.8 3 1.99 1.23 3.16  95% Chebyshev (Mean, Sd) UCL 3.16  95% Chebyshev (Mean, Sd) UCL
Vanadium 21 21 100  mg/kg 19.6 68.6  NA  NA  RSB-20 1.5 2.5 36.3 13.5 41.6  95% Approximate Gamma UCL 41.6  95% Approximate Gamma UCL
Zinc 21 21 100  mg/kg 23.1 2510  NA  NA  RSB-07 3.5 4.5 392 533 591  95% Approximate Gamma UCL 591  95% Approximate Gamma UCL
Pesticides/PCBs
4,4'-DDD 20 21 95  ug/kg 1 20000 1.1 1.1  RSB-21 1 1.5 3550 5420 9160  95% Adjusted Gamma UCL 9160  95% Adjusted Gamma UCL
4,4'-DDE 20 21 95  ug/kg 1.6 10000 3.5 3.5  RSB-18 3 4 1490 2460 3560  95% Adjusted Gamma UCL 3560  95% Adjusted Gamma UCL
4,4'-DDT 10 21 48  ug/kg 1.5 560 3.6 360  RSB-14 1 2 52.9 126 325  99% Chebyshev (Mean, Sd) UCL 325  99% Chebyshev (Mean, Sd) UCL
Aldrin 12 21 57  ug/kg 0.83 2400 1.8 18  RSB-17 4 5 151 523 1290  99% Chebyshev (Mean, Sd) UCL 1290  99% Chebyshev (Mean, Sd) UCL
alpha-BHC 4 21 19  ug/kg 2.4 26 1.8 180  RSB-20 1.5 2.5 7.88 19.7 50.6  99% Chebyshev (Mean, Sd) UCL 26  Maximum Result
alpha-Chlordane 11 21 52  ug/kg 0.4 170 0.54 18  RSB-21 1 1.5 15.9 37.4 40.4  95% Chebyshev (MVUE) UCL 40.4  95% Chebyshev (MVUE) UCL
beta-BHC 6 21 29  ug/kg 2.1 35 1.8 180  RSB-24 1.8 3 9.84 20.2 53.7  99% Chebyshev (Mean, Sd) UCL 35  Maximum Result
delta-BHC 1 21 5  ug/kg 4.1 4.1 1.8 180  RSB-03 1 2 7.76 19.4 49.9  99% Chebyshev (Mean, Sd) UCL 4.1  Maximum Result
Dieldrin 20 21 95  ug/kg 0.87 2400 3.5 3.5  RSB-18 3 4 541 839 1340  95% Adjusted Gamma UCL 1340  95% Adjusted Gamma UCL
Endosulfan sulfate 1 21 5  ug/kg 1.6 1.6 3.5 360  RSB-19 1 2 15.1 38.9 99.5  99% Chebyshev (Mean, Sd) UCL 1.6  Maximum Result
Endrin 3 21 14  ug/kg 1.2 4.6 3.5 360  RSB-23 1.3 2 14.8 39 99.4  99% Chebyshev (Mean, Sd) UCL 4.6  Maximum Result
Endrin aldehyde 1 21 5  ug/kg 1.1 1.1 3.5 360  RSB-04 2.5 3.5 15 38.9 99.5  99% Chebyshev (Mean, Sd) UCL 1.1  Maximum Result
Endrin ketone 4 21 19  ug/kg 1.1 12 3.5 360  RSB-24 1.8 3 14.7 38.9 99.1  99% Chebyshev (Mean, Sd) UCL 12  Maximum Result
gamma-Chlordane 12 21 57  ug/kg 0.83 190 1.8 40  RSB-21 1 1.5 18.6 41.6 109  99% Chebyshev (Mean, Sd) UCL 109  99% Chebyshev (Mean, Sd) UCL
Heptachlor 1 21 5  ug/kg 8.8 8.8 1.8 180  RSB-24 1.8 3 7.56 19.4 49.8  99% Chebyshev (Mean, Sd) UCL 8.8  Maximum Result
Methoxychlor 1 21 5  ug/kg 3.9 3.9 18 1800  RSB-08 4 5 75.9 195 498  99% Chebyshev (Mean, Sd) UCL 3.9  Maximum Result
Aroclor-1260 1 21 5  ug/kg 640 640 35 3600  RSB-22 2 3 176 403 1050  99% Chebyshev (Mean, Sd) UCL 640  Maximum Result
SVOCs/VOCs
1,2,4-Trichlorobenzene 6 21 29  ug/kg 2 2100 10 13  RSB-42 4 5 204 614 1540  99% Chebyshev (Mean, Sd) UCL 1540  99% Chebyshev (Mean, Sd) UCL
1,2-Dichlorobenzene 10 21 48  ug/kg 12 110000 10 13  RSB-18 3 4 13000 27100 54700  95% Hall's Bootstrap UCL 54700  95% Hall's Bootstrap UCL
1,3-Dichlorobenzene 8 21 38  ug/kg 10 3800 10 13  RSB-42 4 5 233 825 2020  99% Chebyshev (Mean, Sd) UCL 2020  99% Chebyshev (Mean, Sd) UCL
1,4-Dichlorobenzene 9 21 43  ug/kg 4 44000 10 13  RSB-42 4 5 3260 10200 25500  99% Chebyshev (Mean, Sd) UCL 25500  99% Chebyshev (Mean, Sd) UCL
1,4-Dioxane (p-dioxane) 3 6 50  ug/kg 270 300 250 280  RSB-03 1 2 210 88.5 317  95% Approximate Gamma UCL 300  Maximum Result
2-Methylnaphthalene 12 21 57  ug/kg 130 380000 350 1400  RSB-17 4 5 74500 129000 114000  95% Hall's Bootstrap UCL 114000  95% Hall's Bootstrap UCL
2-Methylphenol 1 21 5  ug/kg 990 990 350 14000  RSB-24 1.8 3 2390 2800 8480  99% Chebyshev (Mean, Sd) UCL 990  Maximum Result
4-Chloro-3-methylphenol 2 21 10  ug/kg 2000 7200 350 13000  RSB-18 3 4 2450 2800 8540  99% Chebyshev (Mean, Sd) UCL 7200  Maximum Result
4-Methylphenol 2 21 10  ug/kg 1500 3600 350 13000  RSB-18 3 4 2250 2610 7910  99% Chebyshev (Mean, Sd) UCL 3600  Maximum Result
Acenaphthene 3 21 14  ug/kg 2500 10000 350 14000  RSB-20 1.5 2.5 2530 3060 9180  99% Chebyshev (Mean, Sd) UCL 9180  99% Chebyshev (Mean, Sd) UCL
Anthracene 3 21 14  ug/kg 77 1100 350 14000  RSB-24 1.8 3 2390 2810 8480  99% Chebyshev (Mean, Sd) UCL 1100  Maximum Result
Benzo(a)anthracene 3 21 14  ug/kg 150 550 350 14000  RSB-24 1.8 3 2380 2810 8480  99% Chebyshev (Mean, Sd) UCL 550  Maximum Result
Benzo(a)pyrene 2 21 10  ug/kg 130 500 350 14000  RSB-08 4 5 2400 2790 8470  99% Chebyshev (Mean, Sd) UCL 500  Maximum Result
Benzo(b)fluoranthene 2 21 10  ug/kg 110 420 350 14000  RSB-08 4 5 2400 2800 8470  99% Chebyshev (Mean, Sd) UCL 420  Maximum Result
Benzo(g,h,i)perylene 1 21 5  ug/kg 430 430 350 14000  RSB-08 4 5 2400 2790 8470  99% Chebyshev (Mean, Sd) UCL 430  Maximum Result
Benzo(k)fluoranthene 2 21 10  ug/kg 130 430 350 14000  RSB-08 4 5 2400 2800 8470  99% Chebyshev (Mean, Sd) UCL 430  Maximum Result
Benzyl butyl phthalate 1 21 5  ug/kg 7600 7600 350 14000  RSB-24 1.8 3 2710 3000 9230  99% Chebyshev (Mean, Sd) UCL 7600  Maximum Result
Biphenyl (diphenyl) 4 21 19  ug/kg 1600 4400 350 14000  RSB-20 1.5 2.5 2020 2430 7300  99% Chebyshev (Mean, Sd) UCL 4400  Maximum Result
bis(2-Ethylhexyl)phthalate 4 21 19  ug/kg 3300 13000 350 13000  RSB-20 1.5 2.5 2570 3350 9850  99% Chebyshev (Mean, Sd) UCL 9850  99% Chebyshev (Mean, Sd) UCL
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value

 Minimum 
Non-

detected 
Valuea

Maximum 
Non-

detected 
Valuea

 Location of 
Maximum 
Detected 

Value

Upper 
Depth of 
Maximum 
Detected 

Value

Lower Depth 
of Maximum 

Detected 
Value

 
Arithmetic 

Mean 
Valueb

Standard 
Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

Caprolactam 1 21 5  ug/kg 95 95 350 14000  RSB-10 1 2 2390 2810 8480  99% Chebyshev (Mean, Sd) UCL 95  Maximum Result
Carbazole 1 21 5  ug/kg 1100 1100 350 14000  RSB-24 1.8 3 2400 2800 8480  99% Chebyshev (Mean, Sd) UCL 1100  Maximum Result
Chrysene 3 21 14  ug/kg 190 910 350 14000  RSB-24 1.8 3 2400 2790 8470  99% Chebyshev (Mean, Sd) UCL 910  Maximum Result
Dibenz(a,h)anthracene 1 21 5  ug/kg 120 120 350 14000  RSB-08 4 5 2390 2810 8480  99% Chebyshev (Mean, Sd) UCL 120  Maximum Result
Dibenzofuran 2 21 10  ug/kg 2000 4100 350 14000  RSB-20 1.5 2.5 2350 2700 8200  99% Chebyshev (Mean, Sd) UCL 4100  Maximum Result
Di-n-butyl phthalate 2 21 10  ug/kg 530 2900 350 14000  RSB-20 1.5 2.5 2220 2700 8070  99% Chebyshev (Mean, Sd) UCL 2900  Maximum Result
Fluoranthene 5 21 24  ug/kg 77 4200 380 14000  RSB-24 1.8 3 2490 2690 4220  95% Approximate Gamma UCL 4200  Maximum Result
Fluorene 4 21 19  ug/kg 2400 8900 350 13000  RSB-20 1.5 2.5 2310 2760 8310  99% Chebyshev (Mean, Sd) UCL 8310  99% Chebyshev (Mean, Sd) UCL
Indeno(1,2,3-c,d)pyrene 1 21 5  ug/kg 440 440 350 14000  RSB-08 4 5 2400 2790 8470  99% Chebyshev (Mean, Sd) UCL 440  Maximum Result
Naphthalene 7 21 33  ug/kg 13000 80000 350 13000  RSB-20 1.5 2.5 10700 19400 52800  99% Chebyshev (Mean, Sd) UCL 52800  99% Chebyshev (Mean, Sd) UCL
Phenanthrene 7 21 33  ug/kg 190 16000 350 13000  RSB-20 1.5 2.5 3140 4130 12100  99% Chebyshev (Mean, Sd) UCL 12100  99% Chebyshev (Mean, Sd) UCL
Pyrene 6 21 29  ug/kg 95 4900 350 14000  RSB-20 1.5 2.5 2370 2590 3970  95% Approximate Gamma UCL 3970  95% Approximate Gamma UCL
1,1,1-Trichloroethane 2 21 10  ug/kg 7 81 10 14  RSB-24 1.8 3 9.48 16.4 25.1  95% Chebyshev (Mean, Sd) UCL 25.1  95% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethane 9 21 43  ug/kg 5 14000 10 13  RSB-18 3 4 1330 4050 10100  99% Chebyshev (Mean, Sd) UCL 10100  99% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethene 3 21 14  ug/kg 6 240 10 13  RSB-24 1.8 3 19 51.5 68  95% Chebyshev (Mean, Sd) UCL 68  95% Chebyshev (Mean, Sd) UCL
1,2-Dichloroethane 1 21 5  ug/kg 220 220 10 14  RSB-24 1.8 3 16 46.7 60.5  95% Chebyshev (Mean, Sd) UCL 60.5  95% Chebyshev (Mean, Sd) UCL
Acetone 16 21 76  ug/kg 30 860 10 13  RSB-24 1.8 3 134 191 226  95% Approximate Gamma UCL 226  95% Approximate Gamma UCL
Benzene 7 21 33  ug/kg 25 3500 10 1300  RSB-24 1.8 3 265 768 1930  99% Chebyshev (Mean, Sd) UCL 1930  99% Chebyshev (Mean, Sd) UCL
Carbon disulfide 7 21 33  ug/kg 3 9 10 14  RSB-23 1.3 2 5.76 1.41 6.29  95% Student's-t UCL 6.29  95% Student's-t UCL
Chlorobenzene 7 21 33  ug/kg 44 19000 10 13  RSB-42 4 5 1100 4140 10100  99% Chebyshev (Mean, Sd) UCL 10100  99% Chebyshev (Mean, Sd) UCL
Chloroethane 4 21 19  ug/kg 7 75 10 13  RSB-21 1 1.5 9.6 15.1 24  95% Chebyshev (Mean, Sd) UCL 24  95% Chebyshev (Mean, Sd) UCL
Chloromethane 1 21 5  ug/kg 480 480 10 14  RSB-19 1 2 28.4 103 127  95% Chebyshev (Mean, Sd) UCL 127  95% Chebyshev (Mean, Sd) UCL
cis-1,2-Dichloroethene 10 21 48  ug/kg 3 240000 10 13  RSB-24 1.8 3 13900 52200 149000  95% Hall's Bootstrap UCL 149000  95% Hall's Bootstrap UCL
Cyclohexane 8 21 38  ug/kg 7 3300 10 1300  RSB-21 1 1.5 420 980 2550  99% Chebyshev (Mean, Sd) UCL 2550  99% Chebyshev (Mean, Sd) UCL
Ethylbenzene 9 21 43  ug/kg 3 89000 10 13  RSB-24 1.8 3 12600 24200 22400  95% Hall's Bootstrap UCL 22400  95% Hall's Bootstrap UCL
Isopropylbenzene (cumene) 9 21 43  ug/kg 31 17000 10 13  RSB-21 1 1.5 3340 5510 5350  95% Hall's Bootstrap UCL 5350  95% Hall's Bootstrap UCL
Methyl ethyl ketone 6 21 29  ug/kg 14 570 10 36  RSB-24 1.8 3 44.7 124 314  99% Chebyshev (Mean, Sd) UCL 314  99% Chebyshev (Mean, Sd) UCL
Methyl isobutyl ketone 1 21 5  ug/kg 11000 11000 10 13  RSB-18 3 4 529 2400 5740  99% Chebyshev (Mean, Sd) UCL 5740  99% Chebyshev (Mean, Sd) UCL
Methyl tert-butyl ether 1 21 5  ug/kg 4 4 10 14  RSB-22 2 3 5.76 0.625 6  95% Student's-t UCL 4  Maximum Result
Methylcyclohexane 9 21 43  ug/kg 43 35000 10 13  RSB-21 1 1.5 5320 10300 10200  95% Hall's Bootstrap UCL 10200  95% Hall's Bootstrap UCL
Methylene chloride 6 21 29  ug/kg 4 14 10 13  RSB-18 3 4 7.24 3.04 8.38  95% Student's-t UCL 8.38  95% Student's-t UCL
Styrene 1 21 5  ug/kg 980 980 10 14  RSB-20 1.5 2.5 52.2 213 514  99% Chebyshev (Mean, Sd) UCL 514  99% Chebyshev (Mean, Sd) UCL
Tetrachloroethene 9 21 43  ug/kg 4 110 10 13  RSB-24 1.8 3 19.5 31.4 87.6  99% Chebyshev (Mean, Sd) UCL 87.6  99% Chebyshev (Mean, Sd) UCL
Toluene 9 21 43  ug/kg 3 530000 10 13  RSB-24 1.8 3 70900 168000 116000  95% Hall's Bootstrap UCL 116000  95% Hall's Bootstrap UCL
trans-1,2-Dichloroethene 7 21 33  ug/kg 3 1200 10 13  RSB-24 1.8 3 74.5 260 638  99% Chebyshev (Mean, Sd) UCL 638  99% Chebyshev (Mean, Sd) UCL
Trichloroethene 9 21 43  ug/kg 5 920 10 13  RSB-24 1.8 3 76 205 521  99% Chebyshev (Mean, Sd) UCL 521  99% Chebyshev (Mean, Sd) UCL
Vinyl chloride 5 21 24  ug/kg 51 2200 10 13  RSB-22 2 3 177 509 1280  99% Chebyshev (Mean, Sd) UCL 1280  99% Chebyshev (Mean, Sd) UCL
Xylenes, total 8 21 38  ug/kg 50 640000 10 13  RSB-24 1.8 3 77600 167000 157000  95% Hall's Bootstrap UCL 157000  95% Hall's Bootstrap UCL
Dioxins/Furans
1,2,3,4,6,7,8-HpCDD 4 4 100  ng/kg 0.706 1100  NA  NA  RSB-18 3 4 409 479 972  95% Student's-t UCL 972  95% Student's-t UCL
1,2,3,4,6,7,8-HpCDF 3 4 75  ng/kg 42.1 178 0.379 0.379  RSB-18 3 4 70.1 76.2 160  95% Student's-t UCL 160  95% Student's-t UCL
1,2,3,4,7,8,9-HpCDF 2 4 50  ng/kg 4.25 8.51 0.417 2.49  RSB-18 3 4 3.55 3.72 7.93  95% Student's-t UCL 7.93  95% Student's-t UCL
1,2,3,4,7,8-HxCDD 3 4 75  ng/kg 1.75 16.4 0.383 0.383  RSB-18 3 4 5.03 7.62 51.7  95% Approximate Gamma UCL 16.4  Maximum Result
1,2,3,4,7,8-HxCDF 1 4 25  ng/kg 2.46 2.46 0.319 2.28  RSB-12 1 2 1.09 0.998 2.26  95% Student's-t UCL 2.26  95% Student's-t UCL
1,2,3,6,7,8-HxCDD 3 4 75  ng/kg 6.63 73.5 0.371 0.371  RSB-18 3 4 22.8 34.1 270  95% Approximate Gamma UCL 73.5  Maximum Result
1,2,3,6,7,8-HxCDF 3 4 75  ng/kg 2.18 16.8 0.511 0.511  RSB-18 3 4 6.34 7.39 15  95% Student's-t UCL 15  95% Student's-t UCL
1,2,3,7,8,9-HxCDD 3 4 75  ng/kg 2.59 41.4 0.318 0.318  RSB-18 3 4 11.9 19.7 143  95% Approximate Gamma UCL 41.4  Maximum Result
1,2,3,7,8,9-HxCDF 2 4 50  ng/kg 1.17 8.75 0.496 1.1  RSB-18 3 4 2.68 4.07 25.3  95% Approximate Gamma UCL 8.75  Maximum Result
1,2,3,7,8-PeCDD 2 4 50  ng/kg 1.03 15.3 0.625 1.38  RSB-18 3 4 4.33 7.32 47  95% Approximate Gamma UCL 15.3  Maximum Result
2,3,4,6,7,8-HxCDF 3 4 75  ng/kg 1.57 16.9 0.282 0.282  RSB-18 3 4 6.15 7.59 15.1  95% Student's-t UCL 15.1  95% Student's-t UCL
2,3,4,7,8-PeCDF 3 4 75  ng/kg 5.55 42.4 0.349 0.349  RSB-18 3 4 13.9 19.2 36.6  95% Student's-t UCL 36.6  95% Student's-t UCL
2,3,7,8-TCDF 1 4 25  ng/kg 5.36 5.36 0.316 2.22  RSB-18 3 4 1.77 2.42 4.63  95% Student's-t UCL 4.63  95% Student's-t UCL
OCDD 3 4 75  ng/kg 2130 8420 3.47 3.47  RSB-18 3 4 3900 3650 8200  95% Student's-t UCL 8200  95% Student's-t UCL
OCDF 3 4 75  ng/kg 31.1 354 0.519 0.519  RSB-18 3 4 136 161 325  95% Student's-t UCL 325  95% Student's-t UCL

Former AMCO Chemical Facility - Deep

Metals
Aluminum 32 32 100  mg/kg 5400 20700  NA  NA  RSB-22 2 3 11200 4260 12500  95% Student's-t UCL 12500  95% Student's-t UCL
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value
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Non-

detected 
Valuea

Maximum 
Non-
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Valuea

 Location of 
Maximum 
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Value
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Depth of 
Maximum 
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Value
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of Maximum 

Detected 
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Arithmetic 

Mean 
Valueb
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Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

Antimony 22 32 69  mg/kg 0.27 49 12 12  RSB-04 2.5 3.5 5.45 8.63 20.6  99% Chebyshev (Mean, Sd) UCL 20.6  99% Chebyshev (Mean, Sd) UCL
Arsenic 32 32 100  mg/kg 1.3 21  NA  NA  RSB-10 4 5 6.47 5.07 8.1  95% Approximate Gamma UCL 8.1  95% Approximate Gamma UCL
Barium 32 32 100  mg/kg 46.8 1460  NA  NA  RSB-20 1.5 2.5 355 372 555  95% H-UCL 555  95% H-UCL
Beryllium 32 32 100  mg/kg 0.17 1.7  NA  NA  RSB-22 2 3 0.498 0.348 0.604  95% Approximate Gamma UCL 0.604  95% Approximate Gamma UCL
Cadmium 22 32 69  mg/kg 0.15 6.4 1 1  RSB-07 3.5 4.5 0.87 1.13 1.74  95% Chebyshev (Mean, Sd) UCL 1.74  95% Chebyshev (Mean, Sd) UCL
Chromium 32 32 100  mg/kg 22.1 2650  NA  NA  RSB-24 1.8 3 138 463 495  95% Chebyshev (Mean, Sd) UCL 495  95% Chebyshev (Mean, Sd) UCL
Cobalt 32 32 100  mg/kg 3.8 16.5  NA  NA  RSB-24 1.8 3 7.12 2.55 7.9  95% Approximate Gamma UCL 7.9  95% Approximate Gamma UCL
Copper 32 32 100  mg/kg 7.6 672  NA  NA  RSB-18 3 4 102 130 145  95% Approximate Gamma UCL 145  95% Approximate Gamma UCL
Iron 32 32 100  mg/kg 8130 66200  NA  NA  RSB-24 1.8 3 20100 11600 23400  95% Approximate Gamma UCL 23400  95% Approximate Gamma UCL
Lead 32 32 100  mg/kg 3 1710  NA  NA  RSB-20 1.5 2.5 378 480 605  95% Approximate Gamma UCL 605  95% Approximate Gamma UCL
Manganese 32 32 100  mg/kg 79.7 2450  NA  NA  RSB-24 1.8 3 418 551 843  95% Chebyshev (Mean, Sd) UCL 843  95% Chebyshev (Mean, Sd) UCL
Nickel 32 32 100  mg/kg 15.3 126  NA  NA  RSB-24 1.8 3 31.2 19.4 37  95% Student's-t UCL 37  95% Student's-t UCL
Selenium 18 32 56  mg/kg 0.31 3.9 7 7  RSB-10 4 5 2.43 1.13 3.3  95% Chebyshev (Mean, Sd) UCL 3.3  95% Chebyshev (Mean, Sd) UCL
Silver 28 32 88  mg/kg 0.1 2.2 2 2  RSB-20 1.5 2.5 0.613 0.461 0.775  95% Approximate Gamma UCL 0.775  95% Approximate Gamma UCL
Thallium 15 32 47  mg/kg 0.25 5.7 5 5.4  RSB-24 1.8 3 2.08 1.04 2.88  95% Chebyshev (Mean, Sd) UCL 2.88  95% Chebyshev (Mean, Sd) UCL
Vanadium 32 32 100  mg/kg 19.6 68.6  NA  NA  RSB-20 1.5 2.5 36.4 13 40.5  95% Approximate Gamma UCL 40.5  95% Approximate Gamma UCL
Zinc 32 32 100  mg/kg 17.1 2510  NA  NA  RSB-07 3.5 4.5 310 452 441  95% Approximate Gamma UCL 441  95% Approximate Gamma UCL
Pesticides/PCBs
4,4'-DDD 28 31 90  ug/kg 0.97 34000 1.1 4  RSB-23 4.75 6 4480 7640 8400  95% Hall's Bootstrap UCL 8400  95% Hall's Bootstrap UCL
4,4'-DDE 27 31 87  ug/kg 1.6 10000 3.5 5.5  RSB-18 3 4 1460 2340 5640  99% Chebyshev (Mean, Sd) UCL 5640  99% Chebyshev (Mean, Sd) UCL
4,4'-DDT 14 31 45  ug/kg 1.5 560 3.6 390  RSB-14 1 2 51.4 110 247  99% Chebyshev (Mean, Sd) UCL 247  99% Chebyshev (Mean, Sd) UCL
Aldrin 14 31 45  ug/kg 0.83 2400 1.8 200  RSB-17 4 5 129 445 924  99% Chebyshev (Mean, Sd) UCL 924  99% Chebyshev (Mean, Sd) UCL
alpha-BHC 5 31 16  ug/kg 2.4 26 1.2 200  RSB-20 1.5 2.5 9.43 23.4 51.3  99% Chebyshev (Mean, Sd) UCL 26  Maximum Result
alpha-Chlordane 15 31 48  ug/kg 0.4 170 0.54 18  RSB-21 1 1.5 13.8 31.7 70.4  99% Chebyshev (Mean, Sd) UCL 70.4  99% Chebyshev (Mean, Sd) UCL
beta-BHC 7 31 23  ug/kg 2.1 35 1.8 200  RSB-24 1.8 3 11.2 23.6 53.4  99% Chebyshev (Mean, Sd) UCL 35  Maximum Result
delta-BHC 1 31 3  ug/kg 4.1 4.1 1.8 200  RSB-03 1 2 9.36 23.3 50.9  99% Chebyshev (Mean, Sd) UCL 4.1  Maximum Result
Dieldrin 25 31 81  ug/kg 0.87 2400 3.5 5.5  RSB-18 3 4 564 850 2080  99% Chebyshev (Mean, Sd) UCL 2080  99% Chebyshev (Mean, Sd) UCL
Endosulfan sulfate 1 31 3  ug/kg 1.6 1.6 3.5 390  RSB-19 1 2 18.2 46 100  99% Chebyshev (Mean, Sd) UCL 1.6  Maximum Result
Endrin 4 31 13  ug/kg 1.2 4.6 3.5 390  RSB-23 1.3 2 18 46 100  99% Chebyshev (Mean, Sd) UCL 4.6  Maximum Result
Endrin aldehyde 1 31 3  ug/kg 1.1 1.1 3.5 390  RSB-04 2.5 3.5 18.2 46 100  99% Chebyshev (Mean, Sd) UCL 1.1  Maximum Result
Endrin ketone 5 31 16  ug/kg 1.1 12 3.5 390  RSB-24 1.8 3 18.1 45.9 100  99% Chebyshev (Mean, Sd) UCL 12  Maximum Result
gamma-BHC 2 31 6  ug/kg 0.65 2.5 1.8 200  RSB-13 4 5 9.28 23.3 50.9  99% Chebyshev (Mean, Sd) UCL 2.5  Maximum Result
gamma-Chlordane 15 31 48  ug/kg 0.83 190 1.8 200  RSB-21 1 1.5 18.8 38.4 87.5  99% Chebyshev (Mean, Sd) UCL 87.5  99% Chebyshev (Mean, Sd) UCL
Heptachlor 3 31 10  ug/kg 2.5 8.8 1.8 200  RSB-24 1.8 3 9.49 23.2 51  99% Chebyshev (Mean, Sd) UCL 8.8  Maximum Result
Methoxychlor 1 31 3  ug/kg 3.9 3.9 18 2000  RSB-08 4 5 92.4 233 509  99% Chebyshev (Mean, Sd) UCL 3.9  Maximum Result
Aroclor-1260 2 31 6  ug/kg 640 980 35 3900  RSB-22 5 6 228 487 1100  99% Chebyshev (Mean, Sd) UCL 980  Maximum Result
SVOCs/VOCs
1,2,4-Trichlorobenzene 7 31 23  ug/kg 2 2100 10 17  RSB-42 4 5 142 510 1050  99% Chebyshev (Mean, Sd) UCL 1050  99% Chebyshev (Mean, Sd) UCL
1,2-Dichlorobenzene 13 31 42  ug/kg 12 110000 10 17  RSB-18 3 4 10900 23600 40200  95% Hall's Bootstrap UCL 40200  95% Hall's Bootstrap UCL
1,3-Dichlorobenzene 11 31 35  ug/kg 6 3800 10 17  RSB-42 4 5 162 682 1380  99% Chebyshev (Mean, Sd) UCL 1380  99% Chebyshev (Mean, Sd) UCL
1,4-Dichlorobenzene 12 31 39  ug/kg 4 44000 10 17  RSB-42 4 5 2380 8490 17600  99% Chebyshev (Mean, Sd) UCL 17600  99% Chebyshev (Mean, Sd) UCL
1,4-Dioxane (p-dioxane) 5 10 50  ug/kg 270 1500 250 390  RSB-12 4 5 340 415 912  95% Chebyshev (Mean, Sd) UCL 912  95% Chebyshev (Mean, Sd) UCL
2-Methylnaphthalene 18 32 56  ug/kg 130 550000 350 1400  RSB-22 5 6 102000 171000 402000  99% Chebyshev (Mean, Sd) UCL 402000  99% Chebyshev (Mean, Sd) UCL
2-Methylphenol 1 32 3  ug/kg 990 990 350 23000  RSB-24 1.8 3 2570 3210 8220  99% Chebyshev (Mean, Sd) UCL 990  Maximum Result
4-Chloro-3-methylphenol 2 32 6  ug/kg 2000 7200 350 23000  RSB-18 3 4 2610 3210 8250  99% Chebyshev (Mean, Sd) UCL 7200  Maximum Result
4-Methylphenol 3 32 9  ug/kg 1500 3600 350 23000  RSB-18 3 4 2360 3000 7630  99% Chebyshev (Mean, Sd) UCL 3600  Maximum Result
Acenaphthene 6 32 19  ug/kg 2500 10000 350 23000  RSB-20 1.5 2.5 2540 3290 8320  99% Chebyshev (Mean, Sd) UCL 8320  99% Chebyshev (Mean, Sd) UCL
Acetophenone 1 32 3  ug/kg 14000 14000 350 14000  RSB-21 4 5 2650 3450 8730  99% Chebyshev (Mean, Sd) UCL 8730  99% Chebyshev (Mean, Sd) UCL
Anthracene 3 32 9  ug/kg 77 1100 350 23000  RSB-24 1.8 3 2570 3210 8220  99% Chebyshev (Mean, Sd) UCL 1100  Maximum Result
Benzo(a)anthracene 3 32 9  ug/kg 150 550 350 23000  RSB-24 1.8 3 2560 3210 8210  99% Chebyshev (Mean, Sd) UCL 550  Maximum Result
Benzo(a)pyrene 2 32 6  ug/kg 130 500 350 23000  RSB-08 4 5 2580 3200 8210  99% Chebyshev (Mean, Sd) UCL 500  Maximum Result
Benzo(b)fluoranthene 2 32 6  ug/kg 110 420 350 23000  RSB-08 4 5 2580 3210 8220  99% Chebyshev (Mean, Sd) UCL 420  Maximum Result
Benzo(g,h,i)perylene 1 32 3  ug/kg 430 430 350 23000  RSB-08 4 5 2580 3200 8210  99% Chebyshev (Mean, Sd) UCL 430  Maximum Result
Benzo(k)fluoranthene 2 32 6  ug/kg 130 430 350 23000  RSB-08 4 5 2580 3210 8210  99% Chebyshev (Mean, Sd) UCL 430  Maximum Result
Benzyl butyl phthalate 1 32 3  ug/kg 7600 7600 350 23000  RSB-24 1.8 3 2780 3320 8610  99% Chebyshev (Mean, Sd) UCL 7600  Maximum Result
Biphenyl (diphenyl) 7 32 22  ug/kg 1600 7100 350 23000  RSB-18 6 7 2230 2960 7430  99% Chebyshev (Mean, Sd) UCL 7100  Maximum Result
bis(2-Ethylhexyl)phthalate 6 32 19  ug/kg 2800 13000 350 23000  RSB-20 1.5 2.5 2630 3540 8860  99% Chebyshev (Mean, Sd) UCL 8860  99% Chebyshev (Mean, Sd) UCL
Caprolactam 1 32 3  ug/kg 95 95 350 23000  RSB-10 1 2 2570 3210 8220  99% Chebyshev (Mean, Sd) UCL 95  Maximum Result
Carbazole 1 32 3  ug/kg 1100 1100 350 23000  RSB-24 1.8 3 2570 3210 8220  99% Chebyshev (Mean, Sd) UCL 1100  Maximum Result
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern
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Value
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Chrysene 5 32 16  ug/kg 120 3500 350 23000  RSB-18 6 7 2460 3110 7930  99% Chebyshev (Mean, Sd) UCL 3500  Maximum Result
Dibenz(a,h)anthracene 1 32 3  ug/kg 120 120 350 23000  RSB-08 4 5 2570 3210 8220  99% Chebyshev (Mean, Sd) UCL 120  Maximum Result
Dibenzofuran 3 32 9  ug/kg 2000 4100 350 23000  RSB-20 1.5 2.5 2420 3050 7780  99% Chebyshev (Mean, Sd) UCL 4100  Maximum Result
Di-n-butyl phthalate 2 32 6  ug/kg 530 2900 350 23000  RSB-20 1.5 2.5 2460 3160 8010  99% Chebyshev (Mean, Sd) UCL 2900  Maximum Result
Fluoranthene 10 32 31  ug/kg 77 5900 380 14000  RSB-21 4 5 2360 2670 7050  99% Chebyshev (Mean, Sd) UCL 5900  Maximum Result
Fluorene 7 32 22  ug/kg 2400 9700 350 23000  RSB-18 6 7 2420 3230 8100  99% Chebyshev (Mean, Sd) UCL 8100  99% Chebyshev (Mean, Sd) UCL
Indeno(1,2,3-c,d)pyrene 1 32 3  ug/kg 440 440 350 23000  RSB-08 4 5 2580 3200 8210  99% Chebyshev (Mean, Sd) UCL 440  Maximum Result
Naphthalene 11 32 34  ug/kg 13000 80000 350 13000  RSB-20 1.5 2.5 13000 21600 51000  99% Chebyshev (Mean, Sd) UCL 51000  99% Chebyshev (Mean, Sd) UCL
Pentachlorophenol 1 32 3  ug/kg 6700 6700 870 58000  RSB-23 4.75 6 6170 7900 20100  99% Chebyshev (Mean, Sd) UCL 6700  Maximum Result
Phenanthrene 13 32 41  ug/kg 88 33000 350 13000  RSB-18 6 7 3670 6500 15100  99% Chebyshev (Mean, Sd) UCL 15100  99% Chebyshev (Mean, Sd) UCL
Pyrene 10 32 31  ug/kg 95 9600 350 14000  RSB-18 6 7 2360 2810 7300  99% Chebyshev (Mean, Sd) UCL 7300  99% Chebyshev (Mean, Sd) UCL
1,1,1-Trichloroethane 3 31 10  ug/kg 7 81 10 17  RSB-24 1.8 3 10.3 16.3 23.1  95% Chebyshev (Mean, Sd) UCL 23.1  95% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethane 12 31 39  ug/kg 5 14000 10 17  RSB-18 3 4 1150 3440 7300  99% Chebyshev (Mean, Sd) UCL 7300  99% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethene 5 31 16  ug/kg 6 240 10 17  RSB-24 1.8 3 17.9 44.3 52.6  95% Chebyshev (Mean, Sd) UCL 52.6  95% Chebyshev (Mean, Sd) UCL
1,2-Dichloroethane 2 31 6  ug/kg 13 220 10 17  RSB-24 1.8 3 13.2 38.4 43.3  95% Chebyshev (Mean, Sd) UCL 43.3  95% Chebyshev (Mean, Sd) UCL
Acetone 22 31 71  ug/kg 30 860 10 130  RSB-24 1.8 3 138 183 209  95% Approximate Gamma UCL 209  95% Approximate Gamma UCL
Benzene 10 31 32  ug/kg 25 3500 10 1300  RSB-24 1.8 3 244 660 1420  99% Chebyshev (Mean, Sd) UCL 1420  99% Chebyshev (Mean, Sd) UCL
Carbon disulfide 10 31 32  ug/kg 3 14 10 16  RSB-12 4 5 5.98 2.07 6.61  95% Student's-t UCL 6.61  95% Student's-t UCL
Chlorobenzene 10 31 32  ug/kg 44 19000 10 17  RSB-42 4 5 788 3420 6890  99% Chebyshev (Mean, Sd) UCL 6890  99% Chebyshev (Mean, Sd) UCL
Chloroethane 7 31 23  ug/kg 7 75 10 16  RSB-21 1 1.5 9.06 12.5 18.8  95% Chebyshev (Mean, Sd) UCL 18.8  95% Chebyshev (Mean, Sd) UCL
Chloromethane 1 31 3  ug/kg 480 480 10 17  RSB-19 1 2 21.4 85.1 88  95% Chebyshev (Mean, Sd) UCL 88  95% Chebyshev (Mean, Sd) UCL
cis-1,2-Dichloroethene 13 31 42  ug/kg 3 240000 10 17  RSB-24 1.8 3 16200 53800 134000  95% Hall's Bootstrap UCL 134000  95% Hall's Bootstrap UCL
Cyclohexane 11 31 35  ug/kg 7 3300 10 1300  RSB-21 1 1.5 481 1060 2380  99% Chebyshev (Mean, Sd) UCL 2380  99% Chebyshev (Mean, Sd) UCL
Ethylbenzene 12 31 39  ug/kg 3 110000 10 17  RSB-22 5 6 14100 28100 25200  95% Hall's Bootstrap UCL 25200  95% Hall's Bootstrap UCL
Isopropylbenzene (cumene) 12 31 39  ug/kg 31 20000 10 17  RSB-23 4.75 6 3600 6180 14700  99% Chebyshev (Mean, Sd) UCL 14700  99% Chebyshev (Mean, Sd) UCL
Methyl ethyl ketone 10 31 32  ug/kg 14 570 10 36  RSB-24 1.8 3 55.6 126 281  99% Chebyshev (Mean, Sd) UCL 281  99% Chebyshev (Mean, Sd) UCL
Methyl isobutyl ketone 2 31 6  ug/kg 3900 11000 10 17  RSB-18 3 4 486 2070 4190  99% Chebyshev (Mean, Sd) UCL 4190  99% Chebyshev (Mean, Sd) UCL
Methyl tert-butyl ether 1 31 3  ug/kg 4 4 10 17  RSB-22 2 3 6.06 0.901 6.34  95% Student's-t UCL 4  Maximum Result
Methylcyclohexane 12 31 39  ug/kg 43 78000 10 17  RSB-22 5 6 7110 16500 16200  95% Hall's Bootstrap UCL 16200  95% Hall's Bootstrap UCL
Methylene chloride 10 31 32  ug/kg 4 15 10 16  RSB-23 4.75 6 7.66 3.27 8.66  95% Student's-t UCL 8.66  95% Student's-t UCL
Styrene 1 31 3  ug/kg 980 980 10 17  RSB-20 1.5 2.5 37.5 175 174  95% Chebyshev (Mean, Sd) UCL 174  95% Chebyshev (Mean, Sd) UCL
Tetrachloroethene 12 31 39  ug/kg 4 1400 10 17  RSB-23 4.75 6 62.9 250 509  99% Chebyshev (Mean, Sd) UCL 509  99% Chebyshev (Mean, Sd) UCL
Toluene 13 31 42  ug/kg 3 1600000 10 16  RSB-23 4.75 6 2.08 320000 494000  95% Hall's Bootstrap UCL 494000  95% Hall's Bootstrap UCL
trans-1,2-Dichloroethene 10 31 32  ug/kg 3 1200 10 17  RSB-24 1.8 3 80.3 251 529  99% Chebyshev (Mean, Sd) UCL 529  99% Chebyshev (Mean, Sd) UCL
Trichloroethene 12 31 39  ug/kg 4 7300 10 17  RSB-23 4.75 6 290 1310 2630  99% Chebyshev (Mean, Sd) UCL 2630  99% Chebyshev (Mean, Sd) UCL
Vinyl chloride 8 31 26  ug/kg 43 2200 10 17  RSB-22 2 3 138 423 895  99% Chebyshev (Mean, Sd) UCL 895  99% Chebyshev (Mean, Sd) UCL
Xylenes, total 11 31 35  ug/kg 50 640000 10 17  RSB-24 1.8 3 83600 172000 140000  95% Hall's Bootstrap UCL 140000  95% Hall's Bootstrap UCL
Dioxins/Furans
1,2,3,4,6,7,8-HpCDD 4 4 100  ng/kg 0.706 1100  NA  NA  RSB-18 3 4 409 479 972  95% Student's-t UCL 972  95% Student's-t UCL
1,2,3,4,6,7,8-HpCDF 3 4 75  ng/kg 42.1 178 0.379 0.379  RSB-18 3 4 70.1 76.2 160  95% Student's-t UCL 160  95% Student's-t UCL
1,2,3,4,7,8,9-HpCDF 2 4 50  ng/kg 4.25 8.51 0.417 2.49  RSB-18 3 4 3.55 3.72 7.93  95% Student's-t UCL 7.93  95% Student's-t UCL
1,2,3,4,7,8-HxCDD 3 4 75  ng/kg 1.75 16.4 0.383 0.383  RSB-18 3 4 5.03 7.62 51.7  95% Approximate Gamma UCL 16.4  Maximum Result
1,2,3,4,7,8-HxCDF 1 4 25  ng/kg 2.46 2.46 0.319 2.28  RSB-12 1 2 1.09 0.998 2.26  95% Student's-t UCL 2.26  95% Student's-t UCL
1,2,3,6,7,8-HxCDD 3 4 75  ng/kg 6.63 73.5 0.371 0.371  RSB-18 3 4 22.8 34.1 270  95% Approximate Gamma UCL 73.5  Maximum Result
1,2,3,6,7,8-HxCDF 3 4 75  ng/kg 2.18 16.8 0.511 0.511  RSB-18 3 4 6.34 7.39 15  95% Student's-t UCL 15  95% Student's-t UCL
1,2,3,7,8,9-HxCDD 3 4 75  ng/kg 2.59 41.4 0.318 0.318  RSB-18 3 4 11.9 19.7 143  95% Approximate Gamma UCL 41.4  Maximum Result
1,2,3,7,8,9-HxCDF 2 4 50  ng/kg 1.17 8.75 0.496 1.1  RSB-18 3 4 2.68 4.07 25.3  95% Approximate Gamma UCL 8.75  Maximum Result
1,2,3,7,8-PeCDD 2 4 50  ng/kg 1.03 15.3 0.625 1.38  RSB-18 3 4 4.33 7.32 47  95% Approximate Gamma UCL 15.3  Maximum Result
2,3,4,6,7,8-HxCDF 3 4 75  ng/kg 1.57 16.9 0.282 0.282  RSB-18 3 4 6.15 7.59 15.1  95% Student's-t UCL 15.1  95% Student's-t UCL
2,3,4,7,8-PeCDF 3 4 75  ng/kg 5.55 42.4 0.349 0.349  RSB-18 3 4 13.9 19.2 36.6  95% Student's-t UCL 36.6  95% Student's-t UCL
2,3,7,8-TCDF 1 4 25  ng/kg 5.36 5.36 0.316 2.22  RSB-18 3 4 1.77 2.42 4.63  95% Student's-t UCL 4.63  95% Student's-t UCL
OCDD 3 4 75  ng/kg 2130 8420 3.47 3.47  RSB-18 3 4 3900 3650 8200  95% Student's-t UCL 8200  95% Student's-t UCL
OCDF 3 4 75  ng/kg 31.1 354 0.519 0.519  RSB-18 3 4 136 161 325  95% Student's-t UCL 325  95% Student's-t UCL

Parking Lot - Shallow

Metals
Aluminum 3 3 100  mg/kg 7980 13500  NA  NA  RSB-33 1.5 2.5  NA 2760  NA    13500  Maximum Result
Antimony 3 3 100  mg/kg 3.4 216  NA  NA  RSB-33 1.5 2.5  NA 123  NA    216  Maximum Result
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value

 Minimum 
Non-

detected 
Valuea

Maximum 
Non-

detected 
Valuea

 Location of 
Maximum 
Detected 

Value

Upper 
Depth of 
Maximum 
Detected 

Value

Lower Depth 
of Maximum 

Detected 
Value

 
Arithmetic 

Mean 
Valueb

Standard 
Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

Arsenic 3 3 100  mg/kg 6.4 20  NA  NA  RSB-33 1.5 2.5  NA 7.22  NA    20  Maximum Result
Barium 3 3 100  mg/kg 313 3800  NA  NA  RSB-33 1.5 2.5  NA 1980  NA    3800  Maximum Result
Beryllium 3 3 100  mg/kg 0.29 0.92  NA  NA  RSB-33 1.5 2.5  NA 0.353  NA    0.92  Maximum Result
Cadmium 3 3 100  mg/kg 0.81 11.1  NA  NA  RSB-32 2 3  NA 5.22  NA    11.1  Maximum Result
Chromium 3 3 100  mg/kg 51.3 102  NA  NA  RSB-32 2 3  NA 25.4  NA    102  Maximum Result
Cobalt 3 3 100  mg/kg 5.8 15.1  NA  NA  RSB-32 2 3  NA 4.7  NA    15.1  Maximum Result
Copper 3 3 100  mg/kg 108 418  NA  NA  RSB-33 1.5 2.5  NA 163  NA    418  Maximum Result
Iron 3 3 100  mg/kg 26600 74500  NA  NA  RSB-33 1.5 2.5  NA 26100  NA    74500  Maximum Result
Lead 3 3 100  mg/kg 1000 2170  NA  NA  RSB-31 1.8 3  NA 639  NA    2170  Maximum Result
Manganese 3 3 100  mg/kg 269 1110  NA  NA  RSB-33 1.5 2.5  NA 443  NA    1110  Maximum Result
Nickel 3 3 100  mg/kg 25.8 72.1  NA  NA  RSB-32 2 3  NA 24  NA    72.1  Maximum Result
Selenium 3 3 100  mg/kg 1.7 4.6  NA  NA  RSB-33 1.5 2.5  NA 1.55  NA    4.6  Maximum Result
Silver 3 3 100  mg/kg 0.7 1.1  NA  NA  RSB-33 1.5 2.5  NA 0.225  NA    1.1  Maximum Result
Thallium 3 3 100  mg/kg 1.1 4.9  NA  NA  RSB-33 1.5 2.5  NA 2.11  NA    4.9  Maximum Result
Vanadium 3 3 100  mg/kg 31.2 64.2  NA  NA  RSB-33 1.5 2.5  NA 17.9  NA    64.2  Maximum Result
Zinc 3 3 100  mg/kg 557 8030  NA  NA  RSB-33 1.5 2.5  NA 4270  NA    8030  Maximum Result
Pesticides/PCBs
4,4'-DDD 2 3 67  ug/kg 3.7 9.9 4.5 4.5  RSB-32 2 3  NA 4.06  NA    9.9  Maximum Result
4,4'-DDE 2 3 67  ug/kg 3.1 3.5 4.5 4.5  RSB-32 2 3  NA 0.638  NA    3.5  Maximum Result
4,4'-DDT 2 3 67  ug/kg 3 9.5 4.5 4.5  RSB-32 2 3  NA 3.99  NA    9.5  Maximum Result
Endrin 1 3 33  ug/kg 5.5 5.5 4 4.5  RSB-33 1.5 2.5  NA 1.95  NA    5.5  Maximum Result
Endrin ketone 2 3 67  ug/kg 2.4 14 4.5 4.5  RSB-33 1.5 2.5  NA 6.74  NA    14  Maximum Result
gamma-Chlordane 1 3 33  ug/kg 1.7 1.7 1.9 2.3  RSB-32 2 3  NA 0.388  NA    1.7  Maximum Result
Methoxychlor 1 3 33  ug/kg 9.9 9.9 20 23  RSB-33 1.5 2.5  NA 0.896  NA    9.9  Maximum Result
SVOCs/VOCs
1,4-Dioxane (p-dioxane) 3 3 100  ug/kg 280 340  NA  NA  RSB-31 1.8 3  NA 30.6  NA    340  Maximum Result
2-Methylnaphthalene 1 3 33  ug/kg 170 170 450 800  RSB-33 1.5 2.5  NA 120  NA    170  Maximum Result
Acenaphthylene 2 3 67  ug/kg 260 690 450 450  RSB-32 2 3  NA 259  NA    690  Maximum Result
Anthracene 2 3 67  ug/kg 240 860 450 450  RSB-32 2 3  NA 362  NA    860  Maximum Result
Benzo(a)anthracene 2 3 67  ug/kg 1000 1300 450 450  RSB-33 1.5 2.5  NA 555  NA    1300  Maximum Result
Benzo(a)pyrene 2 3 67  ug/kg 1000 2600 450 450  RSB-33 1.5 2.5  NA 1210  NA    2600  Maximum Result
Benzo(b)fluoranthene 1 3 33  ug/kg 1700 1700 450 720  RSB-33 1.5 2.5  NA 815  NA    1700  Maximum Result
Benzo(g,h,i)perylene 1 3 33  ug/kg 2300 2300 450 510  RSB-33 1.5 2.5  NA 1190  NA    2300  Maximum Result
Benzo(k)fluoranthene 1 3 33  ug/kg 1500 1500 450 850  RSB-33 1.5 2.5  NA 686  NA    1500  Maximum Result
Biphenyl (diphenyl) 1 3 33  ug/kg 160 160 380 450  RSB-32 2 3  NA 32.5  NA    160  Maximum Result
Chrysene 2 3 67  ug/kg 1300 1800 450 450  RSB-33 1.5 2.5  NA 805  NA    1800  Maximum Result
Fluoranthene 2 3 67  ug/kg 2700 3000 450 450  RSB-32 2 3  NA 1520  NA    3000  Maximum Result
Fluorene 1 3 33  ug/kg 500 500 380 450  RSB-32 2 3  NA 170  NA    500  Maximum Result
Indeno(1,2,3-c,d)pyrene 1 3 33  ug/kg 2300 2300 450 630  RSB-33 1.5 2.5  NA 1170  NA    2300  Maximum Result
Naphthalene 2 3 67  ug/kg 160 160 450 450  RSB-32 2 3  NA 37.5  NA    160  Maximum Result
Phenanthrene 2 3 67  ug/kg 1000 4400 450 450  RSB-32 2 3  NA 2220  NA    4400  Maximum Result
Pyrene 2 3 67  ug/kg 3600 4400 450 450  RSB-33 1.5 2.5  NA 2220  NA    4400  Maximum Result
Acetone 2 3 67  ug/kg 25 50 14 14  RSB-33 1.5 2.5  NA 21.6  NA    50  Maximum Result
cis-1,2-Dichloroethene 1 3 33  ug/kg 2 2 12 14  RSB-33 1.5 2.5  NA 2.65  NA    2  Maximum Result
Methyl ethyl ketone 1 3 33  ug/kg 21 21 12 14  RSB-33 1.5 2.5  NA 8.39  NA    21  Maximum Result
Methylene chloride 2 3 67  ug/kg 2 4 12 12  RSB-31 1.8 3  NA 2  NA    4  Maximum Result
Toluene 1 3 33  ug/kg 9 9 12 14  RSB-33 1.5 2.5  NA 1.53  NA    9  Maximum Result
Xylenes, total 1 3 33  ug/kg 5 5 12 14  RSB-33 1.5 2.5  NA 1  NA    5  Maximum Result
Dioxins/Furans
1,2,3,4,6,7,8-HpCDD 3 3 100  ng/kg 4.49 35.1  NA  NA  RSB-33 1.5 2.5  NA 15.9  NA    35.1  Maximum Result
1,2,3,4,6,7,8-HpCDF 3 3 100  ng/kg 2.89 30.8  NA  NA  RSB-33 1.5 2.5  NA 15.4  NA    30.8  Maximum Result
1,2,3,4,7,8,9-HpCDF 2 3 67  ng/kg 0.892 2.83 0.984 0.984  RSB-33 1.5 2.5  NA 1.25  NA    2.83  Maximum Result
1,2,3,4,7,8-HxCDD 1 3 33  ng/kg 2.83 2.83 0.423 0.545  RSB-33 1.5 2.5  NA 1.49  NA    2.83  Maximum Result
1,2,3,4,7,8-HxCDF 2 3 67  ng/kg 3.23 17.4 0.502 0.502  RSB-33 1.5 2.5  NA 9.16  NA    17.4  Maximum Result
1,2,3,6,7,8-HxCDD 3 3 100  ng/kg 0.943 5.59  NA  NA  RSB-33 1.5 2.5  NA 2.66  NA    5.59  Maximum Result
1,2,3,6,7,8-HxCDF 2 3 67  ng/kg 3.18 11.3 0.412 0.412  RSB-33 1.5 2.5  NA 5.74  NA    11.3  Maximum Result
1,2,3,7,8,9-HxCDD 1 3 33  ng/kg 3.75 3.75 0.423 0.473  RSB-33 1.5 2.5  NA 2.04  NA    3.75  Maximum Result
1,2,3,7,8,9-HxCDF 2 3 67  ng/kg 1.01 3.79 0.416 0.416  RSB-33 1.5 2.5  NA 1.88  NA    3.79  Maximum Result
1,2,3,7,8-PeCDD 2 3 67  ng/kg 1.76 3.37 0.603 0.603  RSB-33 1.5 2.5  NA 1.53  NA    3.37  Maximum Result
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value

 Minimum 
Non-

detected 
Valuea

Maximum 
Non-

detected 
Valuea

 Location of 
Maximum 
Detected 

Value

Upper 
Depth of 
Maximum 
Detected 

Value

Lower Depth 
of Maximum 

Detected 
Value

 
Arithmetic 

Mean 
Valueb

Standard 
Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

1,2,3,7,8-PeCDF 2 3 67  ng/kg 3.71 3.91 0.397 0.397  RSB-33 1.5 2.5  NA 2.09  NA    3.91  Maximum Result
2,3,4,6,7,8-HxCDF 3 3 100  ng/kg 0.724 15.5  NA  NA  RSB-33 1.5 2.5  NA 7.86  NA    15.5  Maximum Result
2,3,4,7,8-PeCDF 2 3 67  ng/kg 4.86 33.2 0.444 0.444  RSB-33 1.5 2.5  NA 17.9  NA    33.2  Maximum Result
2,3,7,8-TCDD 1 3 33  ng/kg 0.898 0.898 0.833 0.872  RSB-33 1.5 2.5  NA 0.273  NA    0.898  Maximum Result
2,3,7,8-TCDF 2 3 67  ng/kg 6.68 8.22 0.901 0.901  RSB-33 1.5 2.5  NA 4.11  NA    8.22  Maximum Result
OCDD 3 3 100  ng/kg 6.57 357  NA  NA  RSB-32 2 3  NA 176  NA    357  Maximum Result
OCDF 2 3 67  ng/kg 4.95 18.8 1.65 1.65  RSB-33 1.5 2.5  NA 9.42  NA    18.8  Maximum Result

Parking Lot - Deep

Metals
Aluminum 6 6 100  mg/kg 7130 14900  NA  NA  RSB-32 5 6 10300 3270 13000  95% Student's-t UCL 13000  95% Student's-t UCL
Antimony 4 6 67  mg/kg 3.4 216 12 12  RSB-33 1.5 2.5 39.8 86.3 391  99% Chebyshev (Mean, Sd) UCL 216  Maximum Result
Arsenic 6 6 100  mg/kg 2.3 20  NA  NA  RSB-33 1.5 2.5 7.33 6.7 12.8  95% Student's-t UCL 12.8  95% Student's-t UCL
Barium 6 6 100  mg/kg 80.2 3800  NA  NA  RSB-33 1.5 2.5 816 1470 3500  95% Approximate Gamma UCL 3500  95% Approximate Gamma UCL
Beryllium 6 6 100  mg/kg 0.22 0.92  NA  NA  RSB-33 1.5 2.5 0.398 0.261 0.674  95% Approximate Gamma UCL 0.674  95% Approximate Gamma UCL
Cadmium 6 6 100  mg/kg 0.2 11.1  NA  NA  RSB-32 2 3 2.91 4.31 12.6  95% Approximate Gamma UCL 11.1  Maximum Result
Chromium 6 6 100  mg/kg 32.5 102  NA  NA  RSB-32 2 3 58.4 26.3 80.1  95% Student's-t UCL 80.1  95% Student's-t UCL
Cobalt 6 6 100  mg/kg 5.3 15.1  NA  NA  RSB-32 2 3 7.9 3.82 11.9  95% Approximate Gamma UCL 11.9  95% Approximate Gamma UCL
Copper 6 6 100  mg/kg 11.5 418  NA  NA  RSB-33 1.5 2.5 163 175 307  95% Student's-t UCL 307  95% Student's-t UCL
Iron 6 6 100  mg/kg 12200 74500  NA  NA  RSB-33 1.5 2.5 30900 22500 57400  95% Approximate Gamma UCL 57400  95% Approximate Gamma UCL
Lead 6 6 100  mg/kg 3.6 2170  NA  NA  RSB-31 1.8 3 751 854 1450  95% Student's-t UCL 1450  95% Student's-t UCL
Manganese 6 6 100  mg/kg 156 1110  NA  NA  RSB-33 1.5 2.5 423 352 857  95% Approximate Gamma UCL 857  95% Approximate Gamma UCL
Nickel 6 6 100  mg/kg 25 72.1  NA  NA  RSB-32 2 3 42 20.3 58.7  95% Student's-t UCL 58.7  95% Student's-t UCL
Selenium 6 6 100  mg/kg 0.94 4.6  NA  NA  RSB-33 1.5 2.5 2.06 1.31 3.53  95% Approximate Gamma UCL 3.53  95% Approximate Gamma UCL
Silver 6 6 100  mg/kg 0.13 1.1  NA  NA  RSB-33 1.5 2.5 0.515 0.385 0.832  95% Student's-t UCL 0.832  95% Student's-t UCL
Thallium 6 6 100  mg/kg 0.41 4.9  NA  NA  RSB-33 1.5 2.5 1.57 1.67 3.81  95% Approximate Gamma UCL 3.81  95% Approximate Gamma UCL
Vanadium 6 6 100  mg/kg 25.7 64.2  NA  NA  RSB-33 1.5 2.5 37.6 14.4 49.5  95% Student's-t UCL 49.5  95% Student's-t UCL
Zinc 6 6 100  mg/kg 28.2 8030  NA  NA  RSB-33 1.5 2.5 1600 3160 19400  95% Adjusted Gamma UCL 8030  Maximum Result
Pesticides/PCBs
4,4'-DDD 3 6 50  ug/kg 3.7 65 3.9 4.5  RSB-33 4.5 5.5 14.1 25.1 60.8  95% Approximate Gamma UCL 60.8  95% Approximate Gamma UCL
4,4'-DDE 3 6 50  ug/kg 3.1 26 3.9 4.5  RSB-33 4.5 5.5 6.46 9.59 23.5  95% Chebyshev (Mean, Sd) UCL 23.5  95% Chebyshev (Mean, Sd) UCL
4,4'-DDT 3 6 50  ug/kg 2.6 9.5 3.9 4.5  RSB-32 2 3 3.54 2.95 8.79  95% Chebyshev (Mean, Sd) UCL 8.79  95% Chebyshev (Mean, Sd) UCL
Dieldrin 1 6 17  ug/kg 10 10 3.8 4.5  RSB-33 4.5 5.5 3.34 3.26 9.15  95% Chebyshev (Mean, Sd) UCL 9.15  95% Chebyshev (Mean, Sd) UCL
Endrin 1 6 17  ug/kg 5.5 5.5 1.8 4.5  RSB-33 1.5 2.5 2.43 1.58 4.27  95% Approximate Gamma UCL 4.27  95% Approximate Gamma UCL
Endrin ketone 3 6 50  ug/kg 2.4 14 3.9 4.5  RSB-33 1.5 2.5 4.73 4.78 13.2  95% Chebyshev (Mean, Sd) UCL 13.2  95% Chebyshev (Mean, Sd) UCL
gamma-Chlordane 2 6 33  ug/kg 1.1 1.7 1.9 2.3  RSB-32 2 3 1.15 0.279 1.41  95% Approximate Gamma UCL 1.41  95% Approximate Gamma UCL
Methoxychlor 1 6 17  ug/kg 9.9 9.9 20 23  RSB-33 1.5 2.5 10.2 0.622 10.7  95% Student's-t UCL 9.9  Maximum Result
SVOCs/VOCs
1,4-Dioxane (p-dioxane) 6 6 100  ug/kg 280 340  NA  NA  RSB-31 1.8 3 302 20.4 318  95% Student's-t UCL 318  95% Student's-t UCL
2-Methylnaphthalene 2 6 33  ug/kg 170 2100 390 800  RSB-33 4.5 5.5 548 765 1910  95% Chebyshev (Mean, Sd) UCL 1910  95% Chebyshev (Mean, Sd) UCL
Acenaphthylene 3 6 50  ug/kg 260 1200 390 450  RSB-33 4.5 5.5 461 409  NA  95% H-UCL 1200  Maximum Result
Anthracene 3 6 50  ug/kg 240 940 390 450  RSB-33 4.5 5.5 443 356 1080  95% Chebyshev (Mean, Sd) UCL 940  Maximum Result
Benzo(a)anthracene 3 6 50  ug/kg 1000 4300 390 450  RSB-33 4.5 5.5 1200 1590 4140  95% Approximate Gamma UCL 4140  95% Approximate Gamma UCL
Benzo(a)pyrene 3 6 50  ug/kg 1000 8900 390 450  RSB-33 4.5 5.5 2190 3420 9750  95% Approximate Gamma UCL 8900  Maximum Result
Benzo(b)fluoranthene 2 6 33  ug/kg 1700 5600 390 720  RSB-33 4.5 5.5 1380 2150 5610  95% Approximate Gamma UCL 5600  Maximum Result
Benzo(g,h,i)perylene 2 6 33  ug/kg 2300 9000 390 510  RSB-33 4.5 5.5 2030 3520 16300  99% Chebyshev (Mean, Sd) UCL 9000  Maximum Result
Benzo(k)fluoranthene 2 6 33  ug/kg 1500 3500 390 850  RSB-33 4.5 5.5 1010 1320 3400  95% Approximate Gamma UCL 3400  95% Approximate Gamma UCL
Biphenyl (diphenyl) 1 6 17  ug/kg 160 160 380 770  RSB-32 2 3 225 81.1 303  95% Approximate Gamma UCL 160  Maximum Result
Chrysene 3 6 50  ug/kg 1300 6500 390 450  RSB-33 4.5 5.5 1700 2450 6740  95% Approximate Gamma UCL 6500  Maximum Result
Dibenz(a,h)anthracene 1 6 17  ug/kg 1100 1100 380 800  RSB-33 4.5 5.5 384 360 1020  95% Chebyshev (Mean, Sd) UCL 1020  95% Chebyshev (Mean, Sd) UCL
Fluoranthene 4 6 67  ug/kg 81 12000 390 450  RSB-33 4.5 5.5 3030 4590 30800  95% Adjusted Gamma UCL 12000  Maximum Result
Fluorene 1 6 17  ug/kg 500 500 380 770  RSB-32 2 3 282 130 423  95% Approximate Gamma UCL 423  95% Approximate Gamma UCL
Indeno(1,2,3-c,d)pyrene 2 6 33  ug/kg 2300 8300 390 630  RSB-33 4.5 5.5 1920 3230 15100  99% Chebyshev (Mean, Sd) UCL 8300  Maximum Result
Naphthalene 3 6 50  ug/kg 160 870 390 450  RSB-33 4.5 5.5 301 280 799  95% Chebyshev (Mean, Sd) UCL 799  95% Chebyshev (Mean, Sd) UCL
Phenanthrene 3 6 50  ug/kg 1000 4400 390 450  RSB-32 2 3 1740 2090 6770  95% Approximate Gamma UCL 4400  Maximum Result
Pyrene 3 6 50  ug/kg 3600 16000 390 450  RSB-33 4.5 5.5 4100 6120 41500  95% Adjusted Gamma UCL 16000  Maximum Result
Acetone 4 6 67  ug/kg 11 50 12 14  RSB-33 1.5 2.5 20.3 16.6 34  95% Student's-t UCL 34  95% Student's-t UCL
cis-1,2-Dichloroethene 1 6 17  ug/kg 2 2 12 14  RSB-33 1.5 2.5 5.5 1.76 6.95  95% Student's-t UCL 2  Maximum Result
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value

 Minimum 
Non-

detected 
Valuea

Maximum 
Non-

detected 
Valuea

 Location of 
Maximum 
Detected 

Value

Upper 
Depth of 
Maximum 
Detected 

Value

Lower Depth 
of Maximum 

Detected 
Value

 
Arithmetic 

Mean 
Valueb

Standard 
Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

Methyl ethyl ketone 1 6 17  ug/kg 21 21 12 14  RSB-33 1.5 2.5 8.67 6.06 19.4  95% Chebyshev (Mean, Sd) UCL 19.4  95% Chebyshev (Mean, Sd) UCL
Methylene chloride 2 6 33  ug/kg 2 4 12 12  RSB-31 1.8 3 5 1.67 6.38  95% Student's-t UCL 4  Maximum Result
Toluene 2 6 33  ug/kg 3 9 12 14  RSB-33 1.5 2.5 6.17 1.94 7.76  95% Student's-t UCL 7.76  95% Student's-t UCL
Xylenes, total 1 6 17  ug/kg 5 5 12 14  RSB-33 1.5 2.5 6 0.632 6.52  95% Student's-t UCL 5  Maximum Result
Dioxins/Furans
1,2,3,4,6,7,8-HpCDD 3 3 100  ng/kg 4.49 35.1  NA  NA  RSB-33 1.5 2.5  NA 15.9  NA    35.1  Maximum Result
1,2,3,4,6,7,8-HpCDF 3 3 100  ng/kg 2.89 30.8  NA  NA  RSB-33 1.5 2.5  NA 15.4  NA    30.8  Maximum Result
1,2,3,4,7,8,9-HpCDF 2 3 67  ng/kg 0.892 2.83 0.984 0.984  RSB-33 1.5 2.5  NA 1.25  NA    2.83  Maximum Result
1,2,3,4,7,8-HxCDD 1 3 33  ng/kg 2.83 2.83 0.423 0.545  RSB-33 1.5 2.5  NA 1.49  NA    2.83  Maximum Result
1,2,3,4,7,8-HxCDF 2 3 67  ng/kg 3.23 17.4 0.502 0.502  RSB-33 1.5 2.5  NA 9.16  NA    17.4  Maximum Result
1,2,3,6,7,8-HxCDD 3 3 100  ng/kg 0.943 5.59  NA  NA  RSB-33 1.5 2.5  NA 2.66  NA    5.59  Maximum Result
1,2,3,6,7,8-HxCDF 2 3 67  ng/kg 3.18 11.3 0.412 0.412  RSB-33 1.5 2.5  NA 5.74  NA    11.3  Maximum Result
1,2,3,7,8,9-HxCDD 1 3 33  ng/kg 3.75 3.75 0.423 0.473  RSB-33 1.5 2.5  NA 2.04  NA    3.75  Maximum Result
1,2,3,7,8,9-HxCDF 2 3 67  ng/kg 1.01 3.79 0.416 0.416  RSB-33 1.5 2.5  NA 1.88  NA    3.79  Maximum Result
1,2,3,7,8-PeCDD 2 3 67  ng/kg 1.76 3.37 0.603 0.603  RSB-33 1.5 2.5  NA 1.53  NA    3.37  Maximum Result
1,2,3,7,8-PeCDF 2 3 67  ng/kg 3.71 3.91 0.397 0.397  RSB-33 1.5 2.5  NA 2.09  NA    3.91  Maximum Result
2,3,4,6,7,8-HxCDF 3 3 100  ng/kg 0.724 15.5  NA  NA  RSB-33 1.5 2.5  NA 7.86  NA    15.5  Maximum Result
2,3,4,7,8-PeCDF 2 3 67  ng/kg 4.86 33.2 0.444 0.444  RSB-33 1.5 2.5  NA 17.9  NA    33.2  Maximum Result
2,3,7,8-TCDD 1 3 33  ng/kg 0.898 0.898 0.833 0.872  RSB-33 1.5 2.5  NA 0.273  NA    0.898  Maximum Result
2,3,7,8-TCDF 2 3 67  ng/kg 6.68 8.22 0.901 0.901  RSB-33 1.5 2.5  NA 4.11  NA    8.22  Maximum Result
OCDD 3 3 100  ng/kg 6.57 357  NA  NA  RSB-32 2 3  NA 176  NA    357  Maximum Result
OCDF 2 3 67  ng/kg 4.95 18.8 1.65 1.65  RSB-33 1.5 2.5  NA 9.42  NA    18.8  Maximum Result

Large Vacant Lot - Shallow

Metals
Aluminum 14 14 100  mg/kg 5400 14000  NA  NA  RSB-27 1.8 3 8030 2420 9210  95% Approximate Gamma UCL 9210  95% Approximate Gamma UCL
Antimony 14 14 100  mg/kg 0.26 10.9  NA  NA  RSB-25 1.8 3 2.06 2.77 3.5  95% Approximate Gamma UCL 3.5  95% Approximate Gamma UCL
Arsenic 14 14 100  mg/kg 2.5 53.7  NA  NA  RSB-28 1.8 3 16.4 15.3 26.9  95% Approximate Gamma UCL 26.9  95% Approximate Gamma UCL
Barium 14 14 100  mg/kg 102 1990  NA  NA  RSB-36 2 3 354 500 937  95% Chebyshev (Mean, Sd) UCL 937  95% Chebyshev (Mean, Sd) UCL
Beryllium 14 14 100  mg/kg 0.23 0.44  NA  NA  RSB-36 2 3 0.276 0.0567 0.303  95% Student's-t UCL 0.303  95% Student's-t UCL
Cadmium 13 14 93  mg/kg 0.13 5.7 1 1  RSB-26 1.8 3 0.789 1.43 2.45  95% Chebyshev (Mean, Sd) UCL 2.45  95% Chebyshev (Mean, Sd) UCL
Chromium 14 14 100  mg/kg 22.9 348  NA  NA  RSB-01 2 3 98.1 89.7 154  95% Approximate Gamma UCL 154  95% Approximate Gamma UCL
Cobalt 14 14 100  mg/kg 3.4 11.3  NA  NA  RSB-27 1.8 3 6.01 2.21 7.06  95% Student's-t UCL 7.06  95% Student's-t UCL
Copper 14 14 100  mg/kg 13.6 409  NA  NA  RSB-25 1.8 3 91.9 105 149  95% Approximate Gamma UCL 149  95% Approximate Gamma UCL
Iron 14 14 100  mg/kg 10100 40200  NA  NA  RSB-01 2 3 19700 9590 24900  95% Approximate Gamma UCL 24900  95% Approximate Gamma UCL
Lead 14 14 100  mg/kg 73.1 5130  NA  NA  RSB-25 1.8 3 685 1380 4360  99% Chebyshev (Mean, Sd) UCL 4360  99% Chebyshev (Mean, Sd) UCL
Manganese 14 14 100  mg/kg 178 528  NA  NA  RSB-27 1.8 3 316 91.6 360  95% Student's-t UCL 360  95% Student's-t UCL
Nickel 14 14 100  mg/kg 17.9 36.3  NA  NA  RSB-26 1.8 3 23.1 5.87 25.8  95% Student's-t UCL 25.8  95% Student's-t UCL
Selenium 6 14 43  mg/kg 1.1 3 7 7  RSB-26 1.8 3 3.03 0.733 3.38  95% Student's-t UCL 3  Maximum Result
Silver 14 14 100  mg/kg 0.095 0.97  NA  NA  RSB-26 1.8 3 0.365 0.259 0.512  95% Approximate Gamma UCL 0.512  95% Approximate Gamma UCL
Thallium 7 14 50  mg/kg 0.36 2.6 5 5  RSB-28 1.8 3 1.76 0.962 2.88  95% Chebyshev (Mean, Sd) UCL 2.6  Maximum Result
Vanadium 14 14 100  mg/kg 17.5 58.3  NA  NA  RSB-27 1.8 3 28.2 9.66 32.6  95% Approximate Gamma UCL 32.6  95% Approximate Gamma UCL
Zinc 14 14 100  mg/kg 43.8 1390  NA  NA  RSB-26 1.8 3 292 334 453  95% Approximate Gamma UCL 453  95% Approximate Gamma UCL
Pesticides/PCBs
4,4'-DDD 11 14 79  ug/kg 2.4 11000 3.8 3.8  RSB-27 1.8 3 2190 3530 9090  95% Adjusted Gamma UCL 9090  95% Adjusted Gamma UCL
4,4'-DDE 13 14 93  ug/kg 1.3 8600 3.8 3.8  RSB-27 1.8 3 1330 2640 5260  95% Adjusted Gamma UCL 5260  95% Adjusted Gamma UCL
4,4'-DDT 12 14 86  ug/kg 5.4 140000 3.6 3.8  RSB-27 1.8 3 13000 37300  NA  95% Hall's Bootstrap UCL 140000  Maximum Result
alpha-BHC 1 14 7  ug/kg 6 6 1.8 960  RSB-01 2 3 40.9 127 379  99% Chebyshev (Mean, Sd) UCL 6  Maximum Result
alpha-Chlordane 5 14 36  ug/kg 1.3 81 1.9 960  RSB-26 1.8 3 47.3 127 384  99% Chebyshev (Mean, Sd) UCL 81  Maximum Result
beta-BHC 5 14 36  ug/kg 1.8 24 1.8 960  RSB-25 1.8 3 43.4 126 159  99% Chebyshev (MVUE) UCL 24  Maximum Result
Dieldrin 10 14 71  ug/kg 1.2 86 3.8 1900  RSB-36 2 3 81 251 246  99% Chebyshev (MVUE) UCL 86  Maximum Result
Endosulfan sulfate 1 14 7  ug/kg 4.4 4.4 3.5 1900  RSB-25 1.8 3 81.3 251 750  99% Chebyshev (Mean, Sd) UCL 4.4  Maximum Result
Endrin 3 14 21  ug/kg 0.8 14 3.6 1900  RSB-28 1.8 3 80.7 252 749  99% Chebyshev (Mean, Sd) UCL 14  Maximum Result
Endrin aldehyde 2 14 14  ug/kg 3 4.9 3.5 1900  RSB-40 1.5 2.5 81.4 251 750  99% Chebyshev (Mean, Sd) UCL 4.9  Maximum Result
Endrin ketone 2 14 14  ug/kg 2.3 6.9 3.5 1900  RSB-40 1.5 2.5 81.5 251 750  99% Chebyshev (Mean, Sd) UCL 6.9  Maximum Result
gamma-BHC 3 14 21  ug/kg 13 420 1.8 98  RSB-27 1.8 3 45.7 113 347  99% Chebyshev (Mean, Sd) UCL 347  99% Chebyshev (Mean, Sd) UCL
gamma-Chlordane 6 14 43  ug/kg 1 83 1.9 960  RSB-26 1.8 3 48.2 126 225  99% Chebyshev (MVUE) UCL 83  Maximum Result
Heptachlor 1 14 7  ug/kg 0.65 0.65 1.8 960  RSB-40 1.5 2.5 41.1 127 379  99% Chebyshev (Mean, Sd) UCL 0.65  Maximum Result
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value

 Minimum 
Non-

detected 
Valuea

Maximum 
Non-

detected 
Valuea

 Location of 
Maximum 
Detected 

Value

Upper 
Depth of 
Maximum 
Detected 

Value

Lower Depth 
of Maximum 

Detected 
Value

 
Arithmetic 

Mean 
Valueb

Standard 
Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

Heptachlor epoxide 1 14 7  ug/kg 2.8 2.8 1.8 960  RSB-26 1.8 3 41.2 127 379  99% Chebyshev (Mean, Sd) UCL 2.8  Maximum Result
Methoxychlor 1 14 7  ug/kg 7 7 18 9600  RSB-26 1.8 3 411 1270 3790  99% Chebyshev (Mean, Sd) UCL 7  Maximum Result
Aroclor-1260 2 14 14  ug/kg 20 33 35 19000  RSB-34 2 3 812 2510 7500  99% Chebyshev (Mean, Sd) UCL 33  Maximum Result
SVOCs/VOCs
1,2-Dichlorobenzene 2 14 14  ug/kg 13 15 11 12  RSB-38 2 3 6.79 3.09 8.25  95% Student's-t UCL 8.25  95% Student's-t UCL
1,4-Dichlorobenzene 1 14 7  ug/kg 2 2 11 12  RSB-38 2 3 5.32 0.973 5.78  95% Student's-t UCL 2  Maximum Result
1,4-Dioxane (p-dioxane) 1 1 100  ug/kg 280 280  NA  NA  RSB-01 2 3  NA  NA  NA    280  Maximum Result
2-Methylnaphthalene 6 14 43  ug/kg 77 4600 370 750  RSB-35 2 3 655 1210 3870  99% Chebyshev (Mean, Sd) UCL 3870  99% Chebyshev (Mean, Sd) UCL
Acetophenone 2 14 14  ug/kg 280 420 350 750  RSB-34 2 3 223 78.6 260  95% Student's-t UCL 260  95% Student's-t UCL
Benzo(a)anthracene 5 14 36  ug/kg 80 1200 350 1100  RSB-40 1.5 2.5 319 291 488  95% H-UCL 488  95% H-UCL
Benzo(a)pyrene 5 14 36  ug/kg 81 1400 350 1100  RSB-40 1.5 2.5 382 363 651  95% H-UCL 651  95% H-UCL
Benzo(b)fluoranthene 4 14 29  ug/kg 130 860 350 1100  RSB-40 1.5 2.5 341 256 640  95% Chebyshev (Mean, Sd) UCL 640  95% Chebyshev (Mean, Sd) UCL
Benzo(g,h,i)perylene 6 14 43  ug/kg 82 1200 350 1100  RSB-40 1.5 2.5 373 332 660  95% H-UCL 660  95% H-UCL
Benzo(k)fluoranthene 4 14 29  ug/kg 150 890 350 1100  RSB-40 1.5 2.5 340 243 623  95% Chebyshev (Mean, Sd) UCL 623  95% Chebyshev (Mean, Sd) UCL
bis(2-Ethylhexyl)phthalate 2 14 14  ug/kg 360 2300 350 1100  RSB-27 1.8 3 415 559 1070  95% Chebyshev (Mean, Sd) UCL 1070  95% Chebyshev (Mean, Sd) UCL
Caprolactam 1 14 7  ug/kg 230 230 350 1100  RSB-35 2 3 229 105 279  95% Student's-t UCL 230  Maximum Result
Chrysene 5 14 36  ug/kg 110 1500 350 1100  RSB-40 1.5 2.5 371 366 797  95% Chebyshev (Mean, Sd) UCL 797  95% Chebyshev (Mean, Sd) UCL
Dibenz(a,h)anthracene 3 14 21  ug/kg 100 370 350 1100  RSB-38 2 3 246 140 313  95% Student's-t UCL 313  95% Student's-t UCL
Fluoranthene 6 14 43  ug/kg 89 1800 350 1100  RSB-40 1.5 2.5 393 446 668  95% H-UCL 668  95% H-UCL
Indeno(1,2,3-c,d)pyrene 6 14 43  ug/kg 82 1100 350 1100  RSB-38 2 3 376 348 694  95% H-UCL 694  95% H-UCL
Naphthalene 4 14 29  ug/kg 81 600 350 750  RSB-35 2 3 224 125 283  95% Student's-t UCL 283  95% Student's-t UCL
Phenanthrene 5 14 36  ug/kg 78 440 350 1100  RSB-40 1.5 2.5 273 147 378  95% H-UCL 378  95% H-UCL
Pyrene 7 14 50  ug/kg 120 2900 350 1100  RSB-40 1.5 2.5 500 728 1350  95% Chebyshev (Mean, Sd) UCL 1350  95% Chebyshev (Mean, Sd) UCL
Acetone 4 14 29  ug/kg 53 150 11 78  RSB-41 2.1 3 37.8 45.1 158  99% Chebyshev (Mean, Sd) UCL 150  Maximum Result
Chlorobenzene 1 14 7  ug/kg 49 49 11 12  RSB-01 2 3 8.68 11.6 22.2  95% Chebyshev (Mean, Sd) UCL 22.2  95% Chebyshev (Mean, Sd) UCL
cis-1,2-Dichloroethene 4 14 29  ug/kg 3 44 11 12  RSB-38 2 3 8.5 10.3 20.5  95% Chebyshev (Mean, Sd) UCL 20.5  95% Chebyshev (Mean, Sd) UCL
Ethylbenzene 3 14 21  ug/kg 3 45 11 12  RSB-38 2 3 8.11 10.6 20.5  95% Chebyshev (Mean, Sd) UCL 20.5  95% Chebyshev (Mean, Sd) UCL
Isopropylbenzene (cumene) 1 14 7  ug/kg 430 430 11 12  RSB-38 2 3 35.9 113 338  99% Chebyshev (Mean, Sd) UCL 338  99% Chebyshev (Mean, Sd) UCL
Methyl ethyl ketone 5 14 36  ug/kg 6 41 11 12  RSB-41 2.1 3 11.3 10.8 23.8  95% Chebyshev (Mean, Sd) UCL 23.8  95% Chebyshev (Mean, Sd) UCL
Methyl isobutyl ketone 1 14 7  ug/kg 12 12 11 12  RSB-38 2 3 6.04 1.73 6.85  95% Student's-t UCL 6.85  95% Student's-t UCL
Methylcyclohexane 2 14 14  ug/kg 15 440 11 12  RSB-34 2 3 37.3 116 346  99% Chebyshev (Mean, Sd) UCL 346  99% Chebyshev (Mean, Sd) UCL
Methylene chloride 1 14 7  ug/kg 11 11 11 12  RSB-38 2 3 5.96 1.46 6.66  95% Student's-t UCL 6.66  95% Student's-t UCL
Tetrachloroethene 1 14 7  ug/kg 11 11 11 12  RSB-27 1.8 3 5.96 1.46 6.66  95% Student's-t UCL 6.66  95% Student's-t UCL
Toluene 1 14 7  ug/kg 170 170 11 12  RSB-38 2 3 17.3 43.9 68.5  95% Chebyshev (Mean, Sd) UCL 68.5  95% Chebyshev (Mean, Sd) UCL
Trichloroethene 3 14 21  ug/kg 3 4 11 12  RSB-26 1.8 3 5.14 0.842 5.54  95% Student's-t UCL 4  Maximum Result
Xylenes, total 2 14 14  ug/kg 14 370 11 12  RSB-38 2 3 32.2 97.2 291  99% Chebyshev (Mean, Sd) UCL 291  99% Chebyshev (Mean, Sd) UCL

Large Vacant Lot - Deep

Metals
Aluminum 23 23 100  mg/kg 5400 14000  NA  NA  RSB-27 1.8 3 7530 1990 8240  95% Student's-t UCL 8240  95% Student's-t UCL
Antimony 21 23 91  mg/kg 0.26 10.9 12 12  RSB-25 1.8 3 2.12 2.52 3.48  95% H-UCL 3.48  95% H-UCL
Arsenic 23 23 100  mg/kg 2.5 53.7  NA  NA  RSB-28 1.8 3 12.8 13 18.1  95% Approximate Gamma UCL 18.1  95% Approximate Gamma UCL
Barium 23 23 100  mg/kg 78.5 1990  NA  NA  RSB-36 2 3 291 397 652  95% Chebyshev (Mean, Sd) UCL 652  95% Chebyshev (Mean, Sd) UCL
Beryllium 23 23 100  mg/kg 0.18 0.44  NA  NA  RSB-36 2 3 0.262 0.052 0.281  95% Approximate Gamma UCL 0.281  95% Approximate Gamma UCL
Cadmium 19 23 83  mg/kg 0.13 5.7 1 1  RSB-26 1.8 3 0.683 1.12 1.71  95% Chebyshev (Mean, Sd) UCL 1.71  95% Chebyshev (Mean, Sd) UCL
Chromium 23 23 100  mg/kg 22.9 348  NA  NA  RSB-01 2 3 92.2 81.2 166  95% Chebyshev (Mean, Sd) UCL 166  95% Chebyshev (Mean, Sd) UCL
Cobalt 23 23 100  mg/kg 3.4 11.3  NA  NA  RSB-27 1.8 3 5.76 1.98 6.47  95% Student's-t UCL 6.47  95% Student's-t UCL
Copper 23 23 100  mg/kg 7.3 409  NA  NA  RSB-25 1.8 3 79.9 91.1 114  95% Approximate Gamma UCL 114  95% Approximate Gamma UCL
Iron 23 23 100  mg/kg 8610 40200  NA  NA  RSB-01 2 3 18000 9330 21400  95% Approximate Gamma UCL 21400  95% Approximate Gamma UCL
Lead 23 23 100  mg/kg 3.1 5130  NA  NA  RSB-25 1.8 3 465 1100 2750  99% Chebyshev (Mean, Sd) UCL 2750  99% Chebyshev (Mean, Sd) UCL
Manganese 23 23 100  mg/kg 139 528  NA  NA  RSB-27 1.8 3 288 101 324  95% Student's-t UCL 324  95% Student's-t UCL
Nickel 23 23 100  mg/kg 17.3 36.3  NA  NA  RSB-26 1.8 3 22.7 4.99 24.5  95% Student's-t UCL 24.5  95% Student's-t UCL
Selenium 13 23 57  mg/kg 0.31 3.5 7 7  RSB-25 4.8 6 2.59 1.09 3.59  95% Chebyshev (Mean, Sd) UCL 3.5  Maximum Result
Silver 22 23 96  mg/kg 0.095 0.97 2 2  RSB-26 1.8 3 0.365 0.267 0.495  95% H-UCL 0.495  95% H-UCL
Thallium 8 23 35  mg/kg 0.36 2.6 5 5  RSB-28 1.8 3 1.96 0.886 2.77  95% Chebyshev (Mean, Sd) UCL 2.6  Maximum Result
Vanadium 23 23 100  mg/kg 17.5 58.3  NA  NA  RSB-27 1.8 3 26.4 7.85 28.9  95% Approximate Gamma UCL 28.9  95% Approximate Gamma UCL
Zinc 23 23 100  mg/kg 17.5 1390  NA  NA  RSB-26 1.8 3 229 274 321  95% Approximate Gamma UCL 321  95% Approximate Gamma UCL
Pesticides/PCBs
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value
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Non-

detected 
Valuea
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Non-

detected 
Valuea

 Location of 
Maximum 
Detected 

Value
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Depth of 
Maximum 
Detected 

Value

Lower Depth 
of Maximum 

Detected 
Value

 
Arithmetic 

Mean 
Valueb

Standard 
Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

4,4'-DDD 20 23 87  ug/kg 2.4 11000 3.8 3.8  RSB-27 1.8 3 1490 2880 3790  95% Adjusted Gamma UCL 3790  95% Adjusted Gamma UCL
4,4'-DDE 22 23 96  ug/kg 1.3 8600 3.8 3.8  RSB-27 1.8 3 850 2120 2100  95% Adjusted Gamma UCL 2100  95% Adjusted Gamma UCL
4,4'-DDT 20 23 87  ug/kg 5.4 140000 3.6 4  RSB-27 1.8 3 8270 29300 80500  99% Chebyshev (MVUE) UCL 80500  99% Chebyshev (MVUE) UCL
alpha-BHC 1 23 4  ug/kg 6 6 1.8 960  RSB-01 2 3 25.8 99.6 232  99% Chebyshev (Mean, Sd) UCL 6  Maximum Result
alpha-Chlordane 8 23 35  ug/kg 0.48 81 1.9 960  RSB-26 1.8 3 29.8 99.9 237  99% Chebyshev (Mean, Sd) UCL 81  Maximum Result
beta-BHC 10 23 43  ug/kg 1.2 24 1.8 960  RSB-25 1.8 3 27.6 99.2 233  99% Chebyshev (Mean, Sd) UCL 24  Maximum Result
Dieldrin 14 23 61  ug/kg 1.2 86 3.7 1900  RSB-36 2 3 51.3 197 459  99% Chebyshev (Mean, Sd) UCL 86  Maximum Result
Endosulfan I 1 23 4  ug/kg 0.74 0.74 1.8 960  RSB-28 4.8 6 25.9 99.6 232  99% Chebyshev (Mean, Sd) UCL 0.74  Maximum Result
Endosulfan sulfate 1 23 4  ug/kg 4.4 4.4 3.5 1900  RSB-25 1.8 3 51.2 197 460  99% Chebyshev (Mean, Sd) UCL 4.4  Maximum Result
Endrin 6 23 26  ug/kg 0.8 14 3.6 1900  RSB-28 1.8 3 50.8 197 460  99% Chebyshev (Mean, Sd) UCL 14  Maximum Result
Endrin aldehyde 2 23 9  ug/kg 3 4.9 3.5 1900  RSB-40 1.5 2.5 51.2 197 460  99% Chebyshev (Mean, Sd) UCL 4.9  Maximum Result
Endrin ketone 2 23 9  ug/kg 2.3 6.9 3.5 1900  RSB-40 1.5 2.5 51.3 197 460  99% Chebyshev (Mean, Sd) UCL 6.9  Maximum Result
gamma-BHC 6 23 26  ug/kg 1.2 420 1.8 98  RSB-27 1.8 3 29.5 89.7 216  99% Chebyshev (Mean, Sd) UCL 216  99% Chebyshev (Mean, Sd) UCL
gamma-Chlordane 11 23 48  ug/kg 0.77 83 1.9 960  RSB-26 1.8 3 30.6 99.8 238  99% Chebyshev (Mean, Sd) UCL 83  Maximum Result
Heptachlor 1 23 4  ug/kg 0.65 0.65 1.8 960  RSB-40 1.5 2.5 25.9 99.6 232  99% Chebyshev (Mean, Sd) UCL 0.65  Maximum Result
Heptachlor epoxide 1 23 4  ug/kg 2.8 2.8 1.8 960  RSB-26 1.8 3 26 99.5 232  99% Chebyshev (Mean, Sd) UCL 2.8  Maximum Result
Methoxychlor 1 23 4  ug/kg 7 7 18 9600  RSB-26 1.8 3 259 996 2320  99% Chebyshev (Mean, Sd) UCL 7  Maximum Result
Aroclor-1260 2 23 9  ug/kg 20 33 35 19000  RSB-34 2 3 511 1970 4600  99% Chebyshev (Mean, Sd) UCL 33  Maximum Result
SVOCs/VOCs
1,1-Dichloroethane 1 23 4  ug/kg 15 15 11 13  RSB-27 4.8 6 6.13 1.96 6.83  95% Student's-t UCL 6.83  95% Student's-t UCL
1,2-Dichlorobenzene 3 23 13  ug/kg 13 2200 11 13  RSB-01 5 6 102 457 1050  99% Chebyshev (Mean, Sd) UCL 1050  99% Chebyshev (Mean, Sd) UCL
1,3-Dichlorobenzene 1 23 4  ug/kg 2 2 11 13  RSB-01 5 6 5.57 0.83 5.86  95% Student's-t UCL 2  Maximum Result
1,4-Dichlorobenzene 2 23 9  ug/kg 2 300 11 13  RSB-01 5 6 18.4 61.4 74.2  95% Chebyshev (Mean, Sd) UCL 74.2  95% Chebyshev (Mean, Sd) UCL
1,4-Dioxane (p-dioxane) 2 2 100  ug/kg 280 310  NA  NA  RSB-01 5 6  NA 21.2  NA    310  Maximum Result
2-Methylnaphthalene 7 23 30  ug/kg 77 4600 370 750  RSB-35 2 3 488 954 1360  95% Chebyshev (Mean, Sd) UCL 1360  95% Chebyshev (Mean, Sd) UCL
Acetophenone 2 23 9  ug/kg 280 420 350 750  RSB-34 2 3 214 61.8 236  95% Student's-t UCL 236  95% Student's-t UCL
Anthracene 1 23 4  ug/kg 81 81 350 1100  RSB-25 4.8 6 227 112 267  95% Student's-t UCL 81  Maximum Result
Benzo(a)anthracene 7 23 30  ug/kg 80 1200 350 1100  RSB-40 1.5 2.5 280 236 495  95% Chebyshev (Mean, Sd) UCL 495  95% Chebyshev (Mean, Sd) UCL
Benzo(a)pyrene 7 23 30  ug/kg 81 1400 350 1100  RSB-40 1.5 2.5 337 309 617  95% Chebyshev (Mean, Sd) UCL 617  95% Chebyshev (Mean, Sd) UCL
Benzo(b)fluoranthene 6 23 26  ug/kg 130 860 350 1100  RSB-40 1.5 2.5 303 218 501  95% Chebyshev (Mean, Sd) UCL 501  95% Chebyshev (Mean, Sd) UCL
Benzo(g,h,i)perylene 8 23 35  ug/kg 82 1200 350 1100  RSB-40 1.5 2.5 327 279 581  95% Chebyshev (Mean, Sd) UCL 581  95% Chebyshev (Mean, Sd) UCL
Benzo(k)fluoranthene 6 23 26  ug/kg 150 890 350 1100  RSB-40 1.5 2.5 303 211 495  95% Chebyshev (Mean, Sd) UCL 495  95% Chebyshev (Mean, Sd) UCL
Benzyl butyl phthalate 1 23 4  ug/kg 270 270 350 1100  RSB-37 5 6 234 108 273  95% Student's-t UCL 270  Maximum Result
bis(2-Ethylhexyl)phthalate 3 23 13  ug/kg 360 2300 350 1100  RSB-27 1.8 3 405 549 904  95% Chebyshev (Mean, Sd) UCL 904  95% Chebyshev (Mean, Sd) UCL
Caprolactam 1 23 4  ug/kg 230 230 350 1100  RSB-35 2 3 217 82.6 247  95% Student's-t UCL 230  Maximum Result
Chrysene 7 23 30  ug/kg 110 1500 350 1100  RSB-40 1.5 2.5 323 302 597  95% Chebyshev (Mean, Sd) UCL 597  95% Chebyshev (Mean, Sd) UCL
Dibenz(a,h)anthracene 4 23 17  ug/kg 100 370 350 1100  RSB-38 2 3 227 111 267  95% Student's-t UCL 267  95% Student's-t UCL
Fluoranthene 8 23 35  ug/kg 89 1800 350 1100  RSB-40 1.5 2.5 361 412 735  95% Chebyshev (Mean, Sd) UCL 735  95% Chebyshev (Mean, Sd) UCL
Indeno(1,2,3-c,d)pyrene 8 23 35  ug/kg 82 1100 350 1100  RSB-38 2 3 333 294 600  95% Chebyshev (Mean, Sd) UCL 600  95% Chebyshev (Mean, Sd) UCL
Naphthalene 4 23 17  ug/kg 81 600 350 750  RSB-35 2 3 214 97.2 249  95% Student's-t UCL 249  95% Student's-t UCL
Phenanthrene 7 23 30  ug/kg 78 550 350 1100  RSB-25 4.8 6 260 134 308  95% Student's-t UCL 308  95% Student's-t UCL
Pyrene 9 23 39  ug/kg 120 2900 350 1100  RSB-40 1.5 2.5 442 631 1020  95% Chebyshev (Mean, Sd) UCL 1020  95% Chebyshev (Mean, Sd) UCL
Acetone 11 23 48  ug/kg 24 150 11 78  RSB-41 2.1 3 41 39.3 60.5  95% Approximate Gamma UCL 60.5  95% Approximate Gamma UCL
Chlorobenzene 2 23 9  ug/kg 49 4700 11 13  RSB-01 5 6 212 978 2240  99% Chebyshev (Mean, Sd) UCL 2240  99% Chebyshev (Mean, Sd) UCL
cis-1,2-Dichloroethene 7 23 30  ug/kg 3 44 11 12  RSB-38 2 3 8.76 10.1 18  95% Chebyshev (Mean, Sd) UCL 18  95% Chebyshev (Mean, Sd) UCL
Ethylbenzene 4 23 17  ug/kg 3 45 11 13  RSB-38 2 3 7.15 8.3 10.1  95% Student's-t UCL 10.1  95% Student's-t UCL
Isopropylbenzene (cumene) 1 23 4  ug/kg 430 430 11 13  RSB-38 2 3 24.2 88.5 105  95% Chebyshev (Mean, Sd) UCL 105  95% Chebyshev (Mean, Sd) UCL
Methyl ethyl ketone 6 23 26  ug/kg 6 41 11 13  RSB-41 2.1 3 9.83 8.93 17.9  95% Chebyshev (Mean, Sd) UCL 17.9  95% Chebyshev (Mean, Sd) UCL
Methyl isobutyl ketone 1 23 4  ug/kg 12 12 11 13  RSB-38 2 3 6.02 1.34 6.5  95% Student's-t UCL 6.5  95% Student's-t UCL
Methylcyclohexane 2 23 9  ug/kg 15 440 11 13  RSB-34 2 3 25 90.5 107  95% Chebyshev (Mean, Sd) UCL 107  95% Chebyshev (Mean, Sd) UCL
Methylene chloride 2 23 9  ug/kg 2 11 11 13  RSB-38 2 3 5.8 1.4 6.31  95% Student's-t UCL 6.31  95% Student's-t UCL
Tetrachloroethene 1 23 4  ug/kg 11 11 11 13  RSB-27 1.8 3 5.98 1.13 6.38  95% Student's-t UCL 6.38  95% Student's-t UCL
Toluene 1 23 4  ug/kg 170 170 11 13  RSB-38 2 3 12.9 34.2 44  95% Chebyshev (Mean, Sd) UCL 44  95% Chebyshev (Mean, Sd) UCL
Trichloroethene 3 23 13  ug/kg 3 4 11 13  RSB-26 1.8 3 5.48 0.79 5.76  95% Student's-t UCL 4  Maximum Result
Vinyl chloride 1 23 4  ug/kg 1 1 11 13  RSB-36 5 6 5.52 1.03 5.89  95% Student's-t UCL 1  Maximum Result
Xylenes, total 2 23 9  ug/kg 14 370 11 13  RSB-38 2 3 22 75.9 90.9  95% Chebyshev (Mean, Sd) UCL 90.9  95% Chebyshev (Mean, Sd) UCL

Small Vacant Lot - Shallow
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Table 1-1
AMCO Summary Statistics and Exposure Point Concentrations for 4 Soil Exposure Areas
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern

 
Number 

of 
Detects

 Number 
of 

Analyses
 Percent 
Detects  Units

 Minimum 
Detected 

Value

 Maximum 
Detected 

Value

 Minimum 
Non-

detected 
Valuea

Maximum 
Non-

detected 
Valuea

 Location of 
Maximum 
Detected 

Value

Upper 
Depth of 
Maximum 
Detected 

Value

Lower Depth 
of Maximum 

Detected 
Value

 
Arithmetic 

Mean 
Valueb

Standard 
Deviationb

 Exposure 
Point 

Concentration EPC Basis

 Exposure 
Point 

Concentration 
(may be Max)  EPC Basis (may be Max)

Metals
Aluminum 2 2 100  mg/kg 7300 8020  NA  NA  RSB-30 2 3  NA 509  NA    8020  Maximum Result
Arsenic 2 2 100  mg/kg 6.6 14.2  NA  NA  RSB-30 2 3  NA 5.37  NA    14.2  Maximum Result
Barium 2 2 100  mg/kg 264 278  NA  NA  RSB-02 2 3  NA 9.9  NA    278  Maximum Result
Beryllium 2 2 100  mg/kg 0.23 0.29  NA  NA  RSB-02 2 3  NA 0.0424  NA    0.29  Maximum Result
Cadmium 2 2 100  mg/kg 1.5 2.1  NA  NA  RSB-30 2 3  NA 0.424  NA    2.1  Maximum Result
Chromium 2 2 100  mg/kg 33.5 33.5  NA  NA  RSB-02 2 3  NA 0  NA    33.5  Maximum Result
Cobalt 2 2 100  mg/kg 5.9 6.7  NA  NA  RSB-02 2 3  NA 0.566  NA    6.7  Maximum Result
Copper 2 2 100  mg/kg 65.3 95.8  NA  NA  RSB-02 2 3  NA 21.6  NA    95.8  Maximum Result
Iron 2 2 100  mg/kg 13900 16300  NA  NA  RSB-30 2 3  NA 1700  NA    16300  Maximum Result
Lead 2 2 100  mg/kg 300 386  NA  NA  RSB-02 2 3  NA 60.8  NA    386  Maximum Result
Manganese 2 2 100  mg/kg 240 312  NA  NA  RSB-30 2 3  NA 50.9  NA    312  Maximum Result
Nickel 2 2 100  mg/kg 22.7 23.8  NA  NA  RSB-30 2 3  NA 0.778  NA    23.8  Maximum Result
Selenium 2 2 100  mg/kg 1 1.2  NA  NA  RSB-30 2 3  NA 0.141  NA    1.2  Maximum Result
Silver 2 2 100  mg/kg 0.43 0.65  NA  NA  RSB-02 2 3  NA 0.156  NA    0.65  Maximum Result
Thallium 2 2 100  mg/kg 0.45 0.96  NA  NA  RSB-30 2 3  NA 0.361  NA    0.96  Maximum Result
Vanadium 2 2 100  mg/kg 24.1 26.5  NA  NA  RSB-30 2 3  NA 1.7  NA    26.5  Maximum Result
Zinc 2 2 100  mg/kg 565 736  NA  NA  RSB-30 2 3  NA 121  NA    736  Maximum Result
Pesticides/PCBs
4,4'-DDD 2 2 100  ug/kg 4.1 5.9  NA  NA  RSB-30 2 3  NA 1.27  NA    5.9  Maximum Result
4,4'-DDE 2 2 100  ug/kg 11 18  NA  NA  RSB-02 2 3  NA 4.95  NA    18  Maximum Result
4,4'-DDT 2 2 100  ug/kg 29 45  NA  NA  RSB-30 2 3  NA 11.3  NA    45  Maximum Result
alpha-Chlordane 1 2 50  ug/kg 8.2 8.2 2 2  RSB-02 2 3  NA 5.09  NA    8.2  Maximum Result
Dieldrin 1 2 50  ug/kg 1.3 1.3 1.5 1.5  RSB-02 2 3  NA 0.389  NA    1.3  Maximum Result
gamma-Chlordane 2 2 100  ug/kg 0.65 5.9  NA  NA  RSB-02 2 3  NA 3.71  NA    5.9  Maximum Result

Notes:
EPC = exposure point concentration
a)  For a discussion of reporting limits, please see Section 6.1.2 Reporting Limits, of Appendix H, Human Health Risk Assessment.
b) one-half the detection limit is used for non-detects to calculate this statistic.
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Table 1-2
Soil Exposure Assumptions 
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Reasonable Maximum Exposure (RME) Scenario
Occupational Construction Residential Residential

Exposure Parameter Units Worker Worker Adult Child Intake Equation
Incidental Ingestion of Soil
Concentration in Soil Cs mg/kg Chemical specific Chemical specific Chemical specific Chemical specific
Ingestion Rate IngR mg/day 100 EPA, 1989 330 EPA, 1989 100 EPA, 1989 200 EPA, 1989
Exposure Frequency EF days/yr 250 EPA, 1989 250 EPA, 1989 350 EPA, 1989 350 EPA, 1989
Exposure Duration ED years 25 EPA, 1989 1 EPA, 1989 24 EPA, 1989 6 EPA, 1989
Conversion Factor CF kg/mg 1.00E-06 1.00E-06 1.00E-06 1.00E-06
Body Weight BW kg 70 EPA, 1989 70 EPA, 1989 70 EPA, 1989 15 EPA, 1989
Averaging Time for carcinogens ATC days 25,550 EPA, 1989 25,550 EPA, 1989 25,550 EPA, 1989 25,550 EPA, 1989
Averaging Time for noncarcinogens ATNC days 9,125 EPA, 1989 365 EPA, 1989 8,760 EPA, 1989 2,190 EPA, 1989
Inhalation of Particulates
Concentration in Soil Cs mg/kg Chemical specific Chemical specific Chemical specific Chemical specific
Inhalation Rate InhR m3/day 20 EPA, 1989 20 EPA, 1989 20 EPA, 1989 10 EPA, 1989
Exposure Frequency EF days/yr 250 EPA, 1989 250 EPA, 1989 350 EPA, 1989 350 EPA, 1989
Exposure Duration ED years 25 EPA, 1989 1 EPA, 1989 24 EPA, 1989 6 EPA, 1989
1/Particulate Emission Factor 1/PEF kg/m3 7.60E-10 EPA, 1996 7.60E-10 EPA, 1996 7.60E-10 EPA, 1996 7.60E-10 EPA, 1996
1/Volatilization Factor 1/VF kg/m3 Chemical specific EPA, 2004 Chemical specific EPA, 2004 Chemical specific EPA, 2004 Chemical specific EPA, 2004
Body Weight BW kg 70 EPA, 1989 70 EPA, 1989 70 EPA, 1989 15 EPA, 1989
Averaging Time for carcinogens ATC days 25,550 EPA, 1989 25,550 EPA, 1989 25,550 EPA, 1989 25,550 EPA, 1989
Averaging Time for noncarcinogens ATNC days 9,125 EPA, 1989 365 EPA, 1989 8,760 EPA, 1989 2,190 EPA, 1989
Dermal Contact with Soil
Concentration in Soil Cs mg/kg Chemical specific Chemical specific Chemical specific Chemical specific
Exposure Frequency EF days/yr 250 EPA, 1989 250 EPA, 1989 350 EPA, 1989 350 EPA, 1989
Exposure Duration ED years 25 EPA, 1989 1 EPA, 1989 24 EPA, 1989 6 EPA, 1989
Skin Surface Area SA cm2 5700 CalEPA, 2005 5700 CALEPA, 2005 5700 CalEPA, 2005 2900 CalEPA, 2005
Soil-Skin Adherence Factor AF mg/cm2/day 0.2 CalEPA, 2005 0.8 CALEPA, 2005 0.07 CalEPA, 2005 0.2 CalEPA, 2005
Absorption Factor ABS unitless Chemical specific CalEPA, 2005 Chemical specific CalEPA, 2005 Chemical specific CalEPA, 2005 Chemical specific CalEPA, 2005
Conversion Factor CF kg/mg 1.00E-06 1.00E-06 1.00E-06 1.00E-06
Body Weight BW kg 70 EPA, 1989 70 EPA, 1989 70 EPA, 1989 15 EPA, 1989
Averaging Time for carcinogens ATC days 25,550 EPA, 1989 25,550 EPA, 1989 25,550 EPA, 1989 25,550 EPA, 1989
Averaging Time for noncarcinogens ATnc days 9,125 EPA, 1989 365 EPA, 1989 8,760 EPA, 1989 2,190 EPA, 1989
Notes:
ATC = 70 years x 365 days/year
ATNC = ED (years) x 365 days/year
PEF = 1.32E-09 m3/kg
RME = reasonable maximum exposure.
EPA, 1989:  Risk Assessment Guidance for Superfund (RAGS) Volume I Human Health Evaluation Manual Part A.
EPA, 1996:  Soil Screening Guidance.
EPA, 2004: User's Guide and Background Technical Document for Preliminary Remediation Goals (PRG). Region 9. October.
CalEPA, DTSC, HERD, 2005:  Recommended DTSC Default Exposure Factors for Use in Risk Assessment at California Military Facilities.

ATBW
CFEDEFIngRCs

×
××××

( ) ( )[ ]
ATBW

VFPEFEDEFInhRCs

×

+×××× /1/1

ATBW

CFABSAFEDEFSACs

×

××××××
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Table 1-3
Cancer and Noncancer Toxicity Values for COPCs
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

1 2 3 4 5 6 7 8 9 10 11 12 13

References References References References
Aluminum 1 PPRTV 0.005 0.0014 PPRTV NA -- NA -- NA NA --

Antimony 0.0004 IRIS NA NA --
Blood (glucose), 

Mortality -- NA -- NA NA --

Arsenic 0.0003 IRIS NA NA --
Skin, Circulatory 

System -- 1.5 IRIS 4.30E+00 15.1 IRIS
Arsenic NA -- 1.5E-05 0.000004 OEHHA -- -- 1.5 OEHHA 3.30E+00 0.9429 OEHHA
Barium 0.2 IRIS 0.0005 0.00014 HEAST Kidney -- NA -- NA NA --

Beryllium 0.002 IRIS 2.0E-05 0.000006 IRIS
GI (Small intestinal 

lesions) -- NA -- NA 8.4 IRIS
Beryllium NA -- 7.0E-06 0.000002 OEHHA -- -- NA -- 2.40E+00 8.4 OEHHA
Boron 0.2 IRIS 2.0E-02 0.0057 HEAST Testes -- NA -- NA NA --
Cadmium 0.0005 IRIS 1.0E-05 0.000003 ATSDR Kidney -- NA -- NA 6.3 IRIS
Cadmium 0.000011 OEHHA* 0.02 0.000006 OEHHA -- -- NA -- 4.20E+00 14.7 OEHHA
Chromium NA -- NA NA -- -- -- NA -- NA NA --
Hexavalent Chromium 0.003 IRIS 1.0E-04 0.000029 IRIS NOAEL -- 0.5 NJ 8.40E+01 2.9E+02 IRIS
Cobalt 0.0003 PPRTV 6.0E-06 0.000002 PPRTV Circulatory -- NA -- 9.00E+00 3.2E+01 PPRTV
Copper 0.04 HEAST NA NA -- GI -- NA -- NA NA --
Iron 0.7 PPRTV NA NA -- NA -- NA -- NA NA --
Lead NA -- NA NA -- -- -- NA -- NA NA --
Manganese 0.024 IRIS 5.0E-05 0.000014 IRIS CNS -- NA -- NA NA --
Manganese 0.03 OEHHA* 9.0E-05 0.000026 OEHHA -- -- NA -- NA NA --
Mercury 0.0003 IRIS NA NA -- CNS -- NA -- NA NA --
Molybdenum 0.005 IRIS NA NA -- Kidney -- NA -- NA NA --
Nickel 0.02 IRIS 9.0E-05 2.6E-05 ATSDR Whole body -- NA -- NA NA --
Nickel 0.011 OEHHA* 5.0E-02 1.4E-02 OEHHA -- -- NA -- 2.60E-01 0.91 OEHHA

Selenium 0.005 IRIS 0.02 0.0057 OEHHA
Respiratory system - 

selenosis -- NA -- NA NA --
Silver 0.005 IRIS NA NA -- Skin -- NA -- NA NA --
Thallium 0.000066 IRIS NA NA -- NA 3000/1 NA -- NA NA --
Vanadium 0.005 RSL NA NA -- NA -- NA -- NA NA --
Zinc 0.3 IRIS NA NA -- Red blood cells -- NA -- NA NA --

Cyanide 0.02 IRIS NA NA --

Weight loss, thyroid 
effects and myelin 

degeneration 100/5 NA -- NA NA --

4,4'-DDD NA -- NA NA -- -- -- 0.24 IRIS 6.90E-02 0.24
OEHHA/

Route Extrapolation

4,4'-DDE NA -- NA NA -- -- -- 0.34 IRIS 9.70E-02 0.34
OEHHA/

Route Extrapolation
4,4'-DDT 0.0005 IRIS NA NA -- Liver -- 0.34 IRIS 9.70E-02 0.34 IRIS
Aldrin 0.00003 IRIS NA NA -- Liver 1000/1 17 IRIS 4.90E+00 17.2 IRIS/OEHHA
alpha-BHC 0.0005 NCEA NA NA -- NA NA 6.3 IRIS 1.80E+00 6.3 IRIS
alpha-BHC NA -- NA NA -- -- NA 2.7 OEHHA 7.70E-01 2.7 OEHHA
alpha-Chlordane 0.0005 IRIS 7.0E-04 0.0002 IRIS Liver 300/1 0.35 IRIS 1.00E-01 0.35 IRIS
alpha-Chlordane 0.000033 OEHHA* NA NA -- -- 300/1 1.3 OEHHA 3.40E-01 1.2 OEHHA
beta-BHC NA -- NA NA -- -- NA 1.8 OEHHA 5.30E-01 1.9 OEHHA
beta-BHC NA -- NA NA -- -- NA 1.5 OEHHA 4.30E-01 1.5 OEHHA
delta-BHC NA -- NA NA -- -- NA NA -- NA NA --
Diazinon 0.0007 ATSDR NA NA -- Liver -- NA -- NA NA --

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Inhalation
Unit Risk 
(mg/m3)-1

Inhalation 
Cancer Slope 

Factor 
(mg/kg-day)-1

Chemical of Potential 
Concern

Oral RfD 
(mg/kg-day)

REL or 
Reference 

Conc (mg/m3)

Inhalation 
RFD 

(mg/kg-day)
Primary Target 
Organ/Effect

Uncertainty/
Modifying 
Factors
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Table 1-3
Cancer and Noncancer Toxicity Values for COPCs
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

1 2 3 4 5 6 7 8 9 10 11 12 13

References References References References

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Inhalation
Unit Risk 
(mg/m3)-1

Inhalation 
Cancer Slope 

Factor 
(mg/kg-day)-1

Chemical of Potential 
Concern

Oral RfD 
(mg/kg-day)

REL or 
Reference 

Conc (mg/m3)

Inhalation 
RFD 

(mg/kg-day)
Primary Target 
Organ/Effect

Uncertainty/
Modifying 
Factors

Dieldrin 0.00005 IRIS NA NA -- Liver 100/1 16 IRIS 4.60E+00 16.1 IRIS

Endosulfan I 0.006 IRIS NA NA --
Reduced body 

weight 100/1 NA -- NA NA --

Endosulfan II 0.006 IRIS NA NA --
Reduced body 

weight 100/1 NA -- NA NA --

Endosulfan sulfate 0.006 IRIS NA NA --
Reduced body 

weight 100/1 NA -- NA NA --
Endrin 0.0003 IRIS NA NA -- Liver 100/1 NA -- NA NA --
Endrin aldehyde 0.0003 IRIS NA NA -- Liver 100/1 NA -- NA NA --
Endrin ketone 0.0003 IRIS NA NA -- Liver 100/1 NA -- NA NA --
gamma-BHC 0.0003 IRIS NA NA -- Liver 1000/1 1.1 Cal/EPA NA NA --
gamma-BHC NA -- NA NA -- -- 1000/1 1.1 OEHHA 3.10E-01 1.1 OEHHA
gamma-Chlordane 0.0005 IRIS 7.0E-04 0.0002 IRIS Liver 300/1 0.35 IRIS 1.00E-01 0.35 IRIS
gamma-Chlordane 0.000033 OEHHA* NA NA -- -- 300/1 1.2 OEHHA 3.40E-01 1.2 OEHHA
Heptachlor 0.0005 IRIS NA NA -- Liver 300/1 4.5 IRIS 1.30E+00 4.55 IRIS
Heptachlor 0.00003 OEHHA* NA NA -- -- 300/1 4.1 OEHHA NA 4.1 OEHHA
Heptachlor epoxide 0.000013 IRIS NA NA -- Liver 1000/1 9.1 IRIS NA 9.1 IRIS
Heptachlor epoxide 0.000013 OEHHA* NA NA -- -- 1000/1 5.5 OEHHA NA 5.5 OEHHA
Methoxychlor 0.005 IRIS NA NA -- Reproductive 1000/1 NA -- NA NA --
Methoxychlor 0.00002 OEHHA* NA -- NA 0.00E+00 NA
Toxaphene NA -- NA NA -- -- NA 1.1 IRIS 3.40E-01 1.2 IRIS
Toxaphene NA -- NA NA -- -- NA 1.2 OEHHA 3.40E-01 1.2 OEHHA

Aroclor-1016 0.00007 IRIS NA NA -- Reduced birth weight 100/1 0.07 IRIS 2.00E-02 0.07000000 IRIS
Aroclor-1221 0.00002 Surrogate NA NA -- -- -- 2 IRIS 5.70E-01 2 IRIS
Aroclor-1232 0.00002 Surrogate NA NA -- -- -- 2 IRIS 5.70E-01 2 IRIS
Aroclor-1242 0.00002 Surrogate NA NA -- -- -- 2 IRIS 5.70E-01 2 IRIS
Aroclor-1248 0.00002 Surrogate NA NA -- -- -- 2 IRIS 5.70E-01 2 IRIS
Aroclor-1254 0.00002 IRIS NA NA -- Eyes 300/1 2 IRIS 5.70E-01 2 IRIS
Aroclor-1260 0.00002 Surrogate NA NA -- Eyes 300/1 2 IRIS 5.70E-01 2 IRIS
1,2,4,5-Tetrachlorobenzene 0.0003 IRIS NA NA -- -- -- NA -- NA NA --
2,4,5-Trichlorophenol 0.1 IRIS NA NA -- -- -- NA -- NA NA --
2,4,6-Trichlorophenol 0.001 PPRTV NA NA -- -- -- 0.011 IRIS 2.00E-02 0.070 IRIS
2,4,6-Trichlorophenol NA -- NA NA -- -- -- 0.07 OEHHA 2.00E-02 0.07 OEHHA
2,2-Dichloropropane NA -- NA NA -- -- -- NA -- NA NA --

2,4-Dichlorophenol 0.003 IRIS NA NA --

Decreased delayed
hypersensitivity 

response 100/1 NA -- NA NA --

2,4-Dimethylphenol 0.02 IRIS NA NA --

Clinical signs 
(lethargy, prostration, 

ataxia) and 
hematological 

changes 3000/1 NA -- NA NA --
2,4-Dinitrophenol 0.002 IRIS NA NA -- Cataract formation 1000/1 NA -- NA NA --

2,4-Dinitrotoluene 0.002 IRIS NA NA --

Neurotoxicity, Heinz 
bodies and biliary 
tract hyperplasia 100/1 0.68 IRIS 8.90E-02 0.31 Cal/EPA
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Table 1-3
Cancer and Noncancer Toxicity Values for COPCs
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

1 2 3 4 5 6 7 8 9 10 11 12 13

References References References References

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Inhalation
Unit Risk 
(mg/m3)-1

Inhalation 
Cancer Slope 

Factor 
(mg/kg-day)-1

Chemical of Potential 
Concern

Oral RfD 
(mg/kg-day)

REL or 
Reference 

Conc (mg/m3)

Inhalation 
RFD 

(mg/kg-day)
Primary Target 
Organ/Effect

Uncertainty/
Modifying 
Factors

2,4-Dinitrotoluene NA -- NA NA -- -- 100/1 0.31 OEHHA 8.90E-02 0.31 OEHHA
2,6-Dinitrotoluene 0.001 PPRTV NA NA -- -- -- NA -- NA NA --

2-Chloronaphthalene 0.08 IRIS NA NA --

Dyspnea, abnormal 
appearance, liver 

enlargement 3000/1 NA -- NA NA --

2-Chlorophenol 0.005 IRIS NA NA -- Reproductive effects 1000/1 NA -- NA NA --

2-Chlorotoluene 0.02 IRIS NA NA --
Decrease in body 

weight gain 1000/1 NA -- NA NA --

2-Methylnaphthalene 0.004 IRIS NA NA --
Pulmonary alveolar 

proteinosis 1000/1 NA -- NA NA --

2-Methylphenol 0.05 IRIS 0.6 0.17 Cal/EPA

Decreased body 
weight & 

Neurotoxicity 1000/1 NA -- NA NA --
2-Nitroaniline 0.01 X 0.00005 0.000014 X NA -- NA -- NA NA --
2-Nitrophenol NA -- NA NA -- -- -- NA -- NA NA --
3,3'-Dichlorobenzidine NA -- NA NA -- -- -- 0.45 IRIS 3.40E-01 1.2 Cal/EPA
3,3'-Dichlorobenzidine NA -- NA NA -- -- -- 1.2 OEHHA 3.40E-01 1.2 OEHHA

3,4-Methylphenol 0.005 HEAST 0.6 0.171429 Cal/EPA

Decreased body 
weights 

and neurotoxicity 1000/1 NA -- NA NA --
3-Nitroaniline NA -- NA NA -- -- -- NA -- NA NA --
4,6-Dinitro-2-methylphenol 8.00E-05 X NA NA -- -- -- NA -- NA NA --
4-Bromophenylphenyl ether NA -- NA NA -- -- -- NA -- NA NA --
4-Chloro-3-methylphenol NA -- NA NA -- -- -- NA -- NA NA --

4-Chloroaniline 0.004 IRIS NA NA --

Nonneoplastic 
lesions

of splenic capsule 3000/1 0.2 PPRTV NA NA --
4-Chlorophenylphenyl ether NA -- NA NA -- -- -- NA -- NA NA --
4-Methylphenol 0.005 HEAST 0.6 0.17 Cal/EPA -- -- NA -- NA NA --
4-Nitroaniline 0.004 PPRTV 0.006 0.002 PPRTV -- -- 0.02 PPRTV NA NA --
4-Nitrophenol NA -- NA NA -- -- -- NA -- NA NA --
Acenaphthene 0.06 IRIS NA NA -- Hepatotoxicity 3000/1 NA -- NA NA --
Acenaphthylene NA -- NA NA -- -- -- NA -- NA NA --
Acetophenone 0.1 IRIS NA NA -- General toxicity 3000/1 NA -- NA NA --

Anthracene 0.3 IRIS NA NA -- No observed effects 3000/1 NA -- NA NA --

Atrazine 0.035 IRIS NA NA --

Decreased body 
weight 
gain 100/1 0.23 Cal/EPA NA NA --

Atrazine NA -- NA NA -- -- 100/1 0.23 OEHHA NA NA --

Benzaldehyde 0.1 IRIS NA NA --
Forestomach lesions, 

kidney toxicity 1000/1 NA -- NA NA --
Benzo(a)anthracene NA -- NA NA -- -- -- 0.73 ECAO 1.10E-01 0.39 Cal/EPA
Benzo(a)anthracene NA -- NA NA -- -- -- 1.2 OEHHA 1.10E-01 0.39 OEHHA
Benzo(a)pyrene NA -- NA NA -- -- -- 7.3 IRIS 1.10E+00 3.85 Cal/EPA
Benzo(a)pyrene NA -- NA NA -- -- -- 12 OEHHA 1.10E+00 3.85 OEHHA
Benzo(b)fluoranthene NA -- NA NA -- -- -- 0.73 ECAO 1.10E-01 0.39 Cal/EPA
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Table 1-3
Cancer and Noncancer Toxicity Values for COPCs
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

1 2 3 4 5 6 7 8 9 10 11 12 13

References References References References

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Inhalation
Unit Risk 
(mg/m3)-1

Inhalation 
Cancer Slope 

Factor 
(mg/kg-day)-1

Chemical of Potential 
Concern

Oral RfD 
(mg/kg-day)

REL or 
Reference 

Conc (mg/m3)

Inhalation 
RFD 

(mg/kg-day)
Primary Target 
Organ/Effect

Uncertainty/
Modifying 
Factors

Benzo(b)fluoranthene NA -- NA NA -- -- -- 1.2 OEHHA 1.10E-01 0.39 OEHHA
Benzo(g,h,i)perylene NA -- NA NA -- -- -- NA -- NA NA --
Benzo(k)fluoranthene NA -- NA NA -- -- -- 0.073 NCEA 1.10E-01 0.39 Cal/EPA
Benzo(k)fluoranthene NA -- NA NA -- -- -- 1.2 OEHHA 1.10E-01 0.39 OEHHA

Benzyl butyl phthalate 0.2 IRIS NA NA --

Significantly 
increased liver-to-

body weight and liver-
to-brain weight ratios 1000/1 0.0019 PPRTV NA NA --

Biphenyl (diphenyl) 0.05 IRIS NA NA -- Kidney damage 100/10 NA -- NA NA --
bis(2-Chloroethoxy)methane 0.003 PPRTV NA NA -- -- -- NA -- NA NA --
bis(2-Chloroethyl)ether NA -- NA NA -- -- -- 1.1 IRIS 3.30E-01 1.2 IRIS
bis(2-Chloroethyl)ether NA -- NA NA -- -- -- 2.5 OEHHA 7.10E-01 2.5 OEHHA
bis(2-Ethylhexyl)phthalate NA -- NA NA -- -- 1000/1 0.003 OEHHA 2.40E-03 0.0084 OEHHA

Caprolactam 0.5 IRIS NA NA --
Reduced offspring 

body weight 100/1 NA -- NA NA --
Carbazole NA -- NA NA -- -- -- NA -- NA NA --
Chrysene NA -- NA NA -- -- -- 0.0073 ECAO 1.10E-02 0.039 Cal/EPA
Chrysene NA -- NA NA -- -- -- 0.12 OEHHA 1.10E-02 0.039 OEHHA
Dibenz(a,h)anthracene NA -- NA NA -- -- -- 4.1 OEHHA 1.20E+00 4.2 OEHHA
Dibenzofuran 0.002 NCEA NA NA -- -- -- NA -- NA NA --

Diethylphthalate 0.8 IRIS NA NA --

Decreased growth 
rate, food 

consumption and 
altered organ 

weights 1000/1 NA -- NA NA --
Dimethylphthalate NA -- NA NA -- -- -- NA -- NA NA --
Di-n-butyl phthalate 0.1 IRIS NA NA -- Increased mortality 1000/1 NA -- NA NA --
Di-n-octyl phthalate NA -- NA NA -- -- -- NA -- NA NA --

Fluoranthene 0.04 IRIS NA NA --
Kidney, Liver, 

Circulatory 3000/1 NA -- NA NA --

Fluorene 0.04 IRIS NA NA --
Kidney, Liver, 

Circulatory 3000/1 NA -- NA NA --
Hexachlorobenzene 0.0008 IRIS NA NA -- Liver effects 100/1 0.078 IRIS 4.60E-01 1.6 IRIS
Hexachlorobenzene -- -- NA NA -- -- 100/1 1.8 OEHHA 5.10E-01 1.8 OEHHA
Hexachlorobutadiene 0.001 PPRTV NA 0.0003 Route Extrapolation -- -- 0.078 IRIS 2.20E-02 0.077 IRIS
Hexachlorocyclopentadiene 0.006 IRIS 0.0002 0.000057 IRIS Chronic irritation 1000/1 NA -- NA NA --

Hexachloroethane 0.001 IRIS NA NA --

Atrophy and 
degeneration of the 

renal tubules 1000/1 0.014 IRIS 4.00E-03 0.014 IRIS

Hexachloroethane NA -- NA NA -- -- 1000/1 0.039 OEHHA 1.10E-02 0.04 OEHHA
Indeno(1,2,3-c,d)pyrene NA -- NA NA -- -- -- 0.73 NCEA 1.10E-02 0.04 Cal/EPA
Indeno(1,2,3-c,d)pyrene NA -- NA NA -- -- -- 1.2 OEHHA 1.10E-02 0.39 OEHHA

Isophorone 0.2 IRIS 2 0.57 Cal/EPA No observed effects 1000/1 0.00095 IRIS NA NA --
p-Cymene (p-Isopropyltoluene) NA -- NA NA -- -- -- NA -- NA NA --
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Table 1-3
Cancer and Noncancer Toxicity Values for COPCs
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

1 2 3 4 5 6 7 8 9 10 11 12 13

References References References References

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Inhalation
Unit Risk 
(mg/m3)-1

Inhalation 
Cancer Slope 

Factor 
(mg/kg-day)-1

Chemical of Potential 
Concern

Oral RfD 
(mg/kg-day)

REL or 
Reference 

Conc (mg/m3)

Inhalation 
RFD 

(mg/kg-day)
Primary Target 
Organ/Effect

Uncertainty/
Modifying 
Factors

Naphthalene 0.02 IRIS 0.003 0.00086 IRIS
Decreased body 

weight 3000/1 NA -- 3.40E-02 0.12 Cal/EPA
Naphthalene NA -- 9 2.6 OEHHA -- 3000/1 0.12 OEHHA 3.40E-02 0.12 OEHHA

Nitrobenzene 0.002 IRIS 0.009 0.0026 IRIS

Hematologic, 
adrenal,

renal and hepatic
lesions 10000/1 NA -- 4.00E-02 0.14 IRIS

N-Nitrosodi-n-propylamine NA -- NA NA -- -- -- 7 IRIS 2.00E-03 7 OEHHA
N-Nitrosodiphenylamine 0.02 PPRTV NA 0.02 PPRTV -- -- 0.0049 IRIS 2.60E-03 0.009 Cal/EPA
N-Nitrosodiphenylamine NA -- NA NA -- -- -- 0.009 OEHHA 2.60E-03 0.009 OEHHA
Pentachlorophenol 0.003 OEHHA* NA NA -- -- -- 0.018 OEHHA 5.10E-03 0.018 OEHHA
Phenanthrene NA -- NA NA -- -- -- NA -- NA NA --
Phenol NA -- 0.2 0.057 OEHHA -- 300/1 NA -- NA NA --
n-Propylbenzene 0.04 NCEA NA NA -- -- -- NA -- NA NA --
Pyrene 0.03 IRIS NA NA -- tubular pathology, 3000/1 NA -- NA NA --
1,1,1-Trichloroethane 2 IRIS 5 1.4 IRIS -- -- NA -- NA NA --
1,1,2,2-Tetrachloroethane 0.004 PPRTV NA 0.06 Route Extrapolation -- -- 0.2 IRIS 5.80E-02 0.2 IRIS
1,1,2,2-Tetrachloroethane NA -- NA NA -- -- -- 0.27 OEHHA 5.80E-02 0.2 OEHHA

1,1,2-Trichloroethane 0.004 IRIS NA NA --
Clinical serum

chemistry 1000/1 0.057 IRIS 1.60E-02 0.056 IRIS
1,1,2-Trichloroethane NA -- NA NA -- -- 1000/1 0.072 OEHHA 1.60E-02 0.057 OEHHA
1,1-Dichloroethane 0.2 PPRTV NA NA -- -- -- 0.0057 OEHHA 1.60E-03 0.0057 OEHHA
1,1-Dichloroethene 0.05 IRIS 0.2 0.057 IRIS -- -- NA -- NA 0.091 IRIS
1,1-Dichloroethene NA -- 0.07 0.02 OEHHA -- -- NA -- NA NA --
1,2,3-Trichlorobenzene NA -- NA NA -- -- -- NA -- NA NA --
1,2,4-Trichlorobenzene NA -- NA NA -- -- -- 0.0036 OEHHA NA NA --
1,2,4-Trimethylbenzene 0.007 PPRTV NA NA -- NA -- NA -- NA NA --
1,2-Dibromo-3-chloropropane 0.0002 PPRTV 0.0002 0.000057 IRIS -- -- 0.8 PPRTV 6.00E-03 0.021 PPRTV
1,2-Dibromo-3-chloropropane NA -- NA NA -- -- -- 7 OEHHA 2.00E+00 7 OEHHA

1,2-Dibromoethane 0.009 IRIS 0.009 0.0026 IRIS

Testicular atrophy, 
liver peliosis, and 
adrenal cortical 
degeneration 3000/1 2 IRIS 6.00E-01 2 IRIS

1,2-Dibromoethane NA -- NA NA -- -- -- 3.6 OEHHA 7.10E-02 0.25 OEHHA

1,2-Dichlorobenzene 0.09 IRIS 0.2 0.057 HEAST
No adverse effects

observed 1000/1 NA -- NA NA --
1,2-Dichloroethane NA -- NA NA -- -- -- 0.047 OEHHA 2.10E-02 0.074 OEHHA
1,2-Dichloropropane 0.09 ATSDR 0.004 0.0011 IRIS -- -- 0.036 OEHHA 1.00E-02 0.035 OEHHA
1,3-Butadiene NA -- 0.002 0.00057 IRIS -- -- 3.4 OEHHA 3.00E-02 0.11 OEHHA
1,3-Dichlorobenzene NA -- NA NA -- -- -- NA -- NA NA --
1,3,5-Trimethylbenzene 0.01 X NA NA -- NA -- NA -- NA NA --
1,4-Dichlorobenzene 0.07 ATSDR 0.8 0.23 IRIS -- -- 0.0054 OEHHA 1.10E-02 0.04 OEHHA
1,4-Dioxane (p-dioxane) 0.1 ATSDR 3.6 1.03 ATSDR -- -- 0.011 IRIS 7.70E-03 0.027 Cal/EPA
1,4-Dioxane (p-dioxane) NA -- 3 0.86 OEHHA -- -- 0.027 OEHHA 7.70E-03 0.027 OEHHA
2-Hexanone 0.005 IRIS 0.03 0.009 IRIS -- -- NA -- NA NA --
Acetone 0.9 IRIS 31 8.86 ATSDR Nephropathy 1000/1 NA -- NA NA --

Benzene 0.004 IRIS 0.03 0.0086 IRIS

Immune system 
(decreased 

lymphocyte count) 300/1 0.055 IRIS 7.80E-03 0.027 IRIS
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Table 1-3
Cancer and Noncancer Toxicity Values for COPCs
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

1 2 3 4 5 6 7 8 9 10 11 12 13

References References References References

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Inhalation
Unit Risk 
(mg/m3)-1

Inhalation 
Cancer Slope 

Factor 
(mg/kg-day)-1

Chemical of Potential 
Concern

Oral RfD 
(mg/kg-day)

REL or 
Reference 

Conc (mg/m3)

Inhalation 
RFD 

(mg/kg-day)
Primary Target 
Organ/Effect

Uncertainty/
Modifying 
Factors

Benzene NA -- 0.06 0.017 OEHHA -- 300/1 0.1 OEHHA 2.90E-02 0.1 OEHHA
Bromodichloromethane 0.02 IRIS NA NA -- Renal cytomegaly 1000/1 0.062 IRIS 3.70E-02 0.13 Cal/EPA
Bromodichloromethane NA -- NA NA -- -- 1000/1 0.13 OEHHA 3.70E-02 0.1 OEHHA
Bromoform 0.02 IRIS NA NA -- Hepatic lesions 1000/1 0.0079 IRIS 1.10E-03 0.0039 IRIS
Bromoform NA -- NA NA -- -- 1000/1 0.011 OEHHA NA NA --

Bromomethane 0.0014 IRIS 0.005 0.0014 IRIS
Epithelial hyperplasia 

of the forestomach 1000/1 NA -- NA NA --
Carbon disulfide NA -- 0.8 0.23 OEHHA -- 100/1 NA -- NA NA --
Carbon tetrachloride 0.004 IRIS 0.1 0.03 IRIS Liver lesions 1000/1 0.07 IRIS 6.00E-03 0.021 IRIS
Carbon tetrachloride NA -- 0.04 0.011 OEHHA -- 1000/1 0.15 OEHHA 4.20E-02 0.15 OEHHA

Chlorobenzene 0.02 IRIS 0.05 0.014 PPRTV
Histopathologic
changes in liver 1000/1 NA -- NA NA --

Chlorobenzene 0.02 IRIS 0.05 0.014 PPRTV
Histopathologic
changes in liver 1000/1 NA -- NA NA --

Chlorobenzene NA -- 1 0.29 OEHHA -- 1000/1 NA -- NA NA --
Chloroethane NA -- 10 2.86 IRIS -- -- NA -- NA 0.0029 Route Extrapolation

Chloroform 0.01 IRIS 0.098 0.028 ATSDR

Moderate/marked 
fatty cyst formation in 

the liver and 
elevated SGPT 100/1 0.031 OEHHA 5.30E-03 0.019 OEHHA

Chloromethane NA -- 0.09 0.026 IRIS
Brain (cerebellar 

lesions) 1000/1 NA -- NA NA --

cis-1,2-Dichloroethene 0.01 PPRTV NA NA --

Decreased 
hematocrit and 

hemoglobin (Blood) -- NA -- NA NA --
cis-1,3-Dichloropropene 0.03 IRIS 0.02 0.0057 IRIS Chronic irritation 100/1 0.1 IRIS 4.00E-03 0.014 IRIS
cis-1,3-Dichloropropene NA -- NA NA -- -- 100/1 0.091 OEHHA 1.60E-02 0.056 OEHHA
Cyclohexane NA -- 6 1.7 IRIS -- -- NA -- NA NA --
Dibromochloromethane 0.02 IRIS NA NA -- Hepatic lesions 1000/1 0.084 IRIS 2.70E-02 0.095 CalEPA
Dibromochloromethane NA -- NA NA -- -- 1000/1 0.094 OEHHA 2.70E-02 0.095 OEHHA
Ethyl tertiary butyl ether NA -- NA NA -- -- -- NA -- NA NA --
Ethylbenzene NA -- 2 0.57 OEHHA -- 1000/1 0.011 OEHHA 2.50E-03 0.00875 OEHHA

Freon 11 0.3 IRIS 0.7 0.20 HEAST
Survival and 

histopathology 1000/1 NA -- NA NA --

Freon 113 30 IRIS 30 8.57 HEAST
Psychomotor 
impairment 10/1 NA -- NA NA --

Freon 12 0.2 IRIS 0.2 0.057 HEAST
Reduced body 

weight 100/1 NA -- NA NA --

Isopropylbenzene (cumene) 0.1 IRIS 0.4 0.11 IRIS

Increased kidney 
weights in female 
rats and adrenal 

weights in male and 
female rats 1000/1 NA -- NA NA --

Isopropyl ether NA -- NA NA -- -- -- NA -- NA NA --
Methyl acetate 1 HEAST NA NA -- -- -- NA -- NA NA --

Methyl ethyl ketone 0.6 IRIS 5 1.4 IRIS
Decreased pup body 

weight 1000/1 NA -- NA NA --
Methyl isobutyl ketone 0.08 HEAST 3 0.86 IRIS -- -- NA -- NA NA --
Methyl tert-butyl ether NA -- 8 2.3 OEHHA -- -- 0.0018 OEHHA 2.60E-04 0.00091 OEHHA
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Table 1-3
Cancer and Noncancer Toxicity Values for COPCs
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

1 2 3 4 5 6 7 8 9 10 11 12 13

References References References References

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Inhalation
Unit Risk 
(mg/m3)-1

Inhalation 
Cancer Slope 

Factor 
(mg/kg-day)-1

Chemical of Potential 
Concern

Oral RfD 
(mg/kg-day)

REL or 
Reference 

Conc (mg/m3)

Inhalation 
RFD 

(mg/kg-day)
Primary Target 
Organ/Effect

Uncertainty/
Modifying 
Factors

Methylcyclohexane NA -- NA 0.86 HEAST -- -- NA -- NA NA --
Methylene chloride 0.06 IRIS 1 0.29 ATSDR Liver toxicity 100/1 0.0075 IRIS 4.70E-04 0.0016 IRIS
Methylene chloride NA -- 0.4 0.11 OEHHA -- 100/1 0.014 OEHHA 1.00E-03 0.0035 OEHHA
n-Butylbenzene 0.04 NCEA NA NA -- -- -- NA -- NA NA --

Styrene 0.2 IRIS 1 0.29 IRIS
Red blood cell and 

liver effects 1000/1 NA -- NA NA --
Styrene NA -- 0.9 0.26 OEHHA -- 1000/1 NA -- NA NA --
sec-Butylbenzene 0.04 NCEA NA 0.04 Route Extrapolation -- -- NA -- NA NA --

tert-Butyl alcohol 0.1 IRIS NA 0.0026 NCEA -- -- NA -- NA NA --
tert-Butylbenzene 0.04 NCEA NA -- -- -- NA -- NA NA --

Tetrachloroethene 0.01 IRIS 0.27 0.08 ATSDR

Hepatotoxicity in 
mice, weight gain in 

rats 1000/1 0.54 OEHHA 5.90E-03 0.021 OEHHA
Tetrachloroethene NA 0.035 0.01 OEHHA -- -- 0.54 OEHHA 5.90E-03 0.021 OEHHA
Toluene 0.08 IRIS 5 1.43 IRIS Kidney 3000/1 NA -- NA NA --
Toluene NA -- 0.3 0.086 OEHHA -- -- NA -- NA NA --

trans-1,2-Dichloroethene 0.02 IRIS 0.06 0.02 PPRTV

Increased serum 
alkaline phosphatase 

in male mice 1000/1 NA -- NA NA --
trans-1,3-Dichloropropene 0.03 IRIS 0.02 0.0057 IRIS Chronic irritation 100/1 0.1 IRIS 4.00E-03 0.014 IRIS
trans-1,3-Dichloropropene NA -- NA NA -- -- -- 0.091 OEHHA 1.60E-02 0.056 OEHHA
Trichloroethene 0.0003 NCEA NA 0.01 NCEA NA -- NA -- NA NA --
Trichloroethene NA -- 600 0.17 OEHHA -- -- 0.0059 OEHHA 2.00E-03 0.007 OEHHA
Vinyl chloride 0.003 IRIS 0.1 0.0286 IRIS Liver 30/1 0.72 IRIS 4.40E-03 0.0154 IRIS
Vinyl chloride NA -- NA NA -- -- 30/1 0.27 OEHHA 7.80E-02 0.27 OEHHA

o-Xylene 0.2 IRIS 0.7 0.2 OEHHA

Decreased body 
weight, increased 

mortality 1000/1 NA -- NA NA --

m,p-Xylenes 0.2 IRIS 0.7 0.2 OEHHA

Decreased body 
weight, increased 

mortality 1000/1 NA -- NA NA --
Xylenes, total NA -- 0.7 0.2 OEHHA -- 1000/1 NA -- NA NA --
1,2,3,4,6,7,8-HpCDD NA -- NA NA -- -- -- 1500 calc using TEF NA 1500 calc using TEF
1,2,3,4,6,7,8-HpCDD NA -- 0.00004 0.00000001 OEHHA -- -- 1300 OEHHA 3.80E+05 1300 OEHHA
1,2,3,4,6,7,8-HpCDF NA -- NA NA -- -- -- 1500 calc using TEF NA 1500 calc using TEF
1,2,3,4,6,7,8-HpCDF NA -- 0.00004 0.00000001 OEHHA -- -- 1300 OEHHA 3.80E+05 1300 OEHHA
1,2,3,4,7,8,9-HpCDF NA -- NA NA -- -- -- 1500 calc using TEF NA 1500 calc using TEF
1,2,3,4,7,8,9-HpCDF NA -- 0.00004 0.00000001 OEHHA -- -- 1300 OEHHA 3.80E+05 1300 OEHHA
1,2,3,4,7,8-HxCDD NA -- NA NA -- -- -- 15000 calc using TEF NA 15000 calc using TEF
1,2,3,4,7,8-HxCDD NA -- 0.00004 0.00000001 OEHHA -- -- 13000 OEHHA 3.76E+06 13000 OEHHA
1,2,3,4,7,8-HxCDF NA -- NA NA -- -- -- 15000 calc using TEF NA 15000 calc using TEF
1,2,3,4,7,8-HxCDF NA -- 0.00004 0.00000001 OEHHA -- -- 13000 OEHHA 3.76E+06 13000 OEHHA
1,2,3,6,7,8-HxCDD NA -- NA NA -- -- -- 15000 calc using TEF NA 15000 calc using TEF
1,2,3,6,7,8-HxCDD NA -- 0.00004 0.00000001 OEHHA -- -- 13000 OEHHA 3.76E+06 13000 OEHHA
1,2,3,6,7,8-HxCDF NA -- NA NA -- -- -- 15000 calc using TEF NA 15000 calc using TEF
1,2,3,6,7,8-HxCDF NA -- 0.00004 0.00000001 OEHHA -- -- 13000 OEHHA 3.76E+06 13000 OEHHA
1,2,3,7,8,9-HxCDD NA -- NA NA -- -- -- 15000 calc using TEF NA 15000 calc using TEF
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Table 1-3
Cancer and Noncancer Toxicity Values for COPCs
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

1 2 3 4 5 6 7 8 9 10 11 12 13

References References References References

Oral Cancer 
Slope Factor
(mg/kg-day)-1

Inhalation
Unit Risk 
(mg/m3)-1

Inhalation 
Cancer Slope 

Factor 
(mg/kg-day)-1

Chemical of Potential 
Concern

Oral RfD 
(mg/kg-day)

REL or 
Reference 

Conc (mg/m3)

Inhalation 
RFD 

(mg/kg-day)
Primary Target 
Organ/Effect

Uncertainty/
Modifying 
Factors

1,2,3,7,8,9-HxCDD NA -- 0.00004 0.00000001 OEHHA -- -- 13000 OEHHA 3.76E+06 13000 OEHHA
1,2,3,7,8,9-HxCDF NA -- NA -- -- -- -- 15000 calc using TEF NA 15000 calc using TEF
1,2,3,7,8,9-HxCDF NA -- 0.00004 0.00000001 OEHHA -- -- 13000 OEHHA 3.76E+06 13000 OEHHA
1,2,3,7,8-PeCDD NA -- NA -- -- -- -- 150000 calc using TEF NA 150000 calc using TEF
1,2,3,7,8-PeCDD NA -- 0.00004 0.00000001 OEHHA -- -- 6500 OEHHA 3.76E+07 130000 OEHHA
1,2,3,7,8-PeCDF NA -- NA -- -- -- -- 7500 calc using TEF NA 7500 calc using TEF
1,2,3,7,8-PeCDF NA -- 0.00004 0.00000001 OEHHA -- -- 6500 OEHHA 1.86E+06 6500 OEHHA
2,3,4,6,7,8-HxCDF NA -- NA -- -- -- -- 15000 calc using TEF NA 15000 calc using TEF
2,3,4,6,7,8-HxCDF NA -- 0.00004 0.00000001 OEHHA -- -- 13000 OEHHA 3.76E+06 13000 OEHHA
2,3,4,7,8-PeCDF NA -- NA -- -- -- -- 75000 calc using TEF NA 75000 calc using TEF
2,3,4,7,8-PeCDF NA -- 0.00004 0.00000001 OEHHA -- -- 65000 OEHHA 1.86E+07 65000 OEHHA
2,3,7,8-TCDD NA -- NA -- -- -- -- 150000 HEAST NA 150000 HEAST
2,3,7,8-TCDD NA -- 0.00004 0.00000001 OEHHA -- -- 130000 OEHHA 3.76E+07 130000 OEHHA
2,3,7,8-TCDF NA -- NA -- -- -- -- 15000 calc using TEF NA 15000 calc using TEF
2,3,7,8-TCDF NA -- 0.00004 0.00000001 OEHHA -- -- 13000 OEHHA 3.76E+06 13000 OEHHA
OCDD NA -- NA -- -- -- -- 15 calc using TEF NA 15 calc using TEF
OCDD NA -- 0.00004 0.00000001 OEHHA -- -- 13 OEHHA 3.80E+03 13 OEHHA
OCDF NA -- NA -- -- -- -- 15 calc using TEF NA 15 calc using TEF
OCDF NA -- 0.00004 0.00000001 OEHHA -- -- 13 OEHHA 3.80E+03 13 OEHHA

References
HEAST:  Health Effects Assessment Summary Tables (1997)
IRIS:  Integrated Risk Information System  (EPA 2006)
NCEA:  National Center for Environmental Assessment (as cited on the Region 9 PRG Table, 2004)
OEHHA:  California Office of Environmental Health Hazard Assessment. Toxicity Criteria Database (2005)
OEHHA*:  California Office of Environmental Health Hazard Assessment. Child Reference Dose (2007)
PPRTV : Provisional Peer Reviewed Toxicity Value (as cited on the Region 9 PRG Table, 2004)
Region 9 Preliminary Remediation Goals (PRG) Table (October 2004)
Route Extrapolation:  Route to route extrapolation
Shaded values are State of California toxicity values

DRAFT

Page 24 of 277



Table 1-4
Volatilization Factors and Absorption Factors 
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical
Absorption 

Factora
Volatilization Factorb 

(m3/kg)
Metals
Aluminum 0.01 NV
Antimony 0.01 NV
Arsenic 0.03 NV
Barium 0.01 NV
Beryllium 0.01 NV
Cadmium 0.001 NV
Chromium 0.01 NV
Cobalt 0.01 NV
Copper 0.01 NV
Iron 0.01 NV
Lead 0.01 NV
Manganese 0.01 NV
Nickel 0.01 NV
Selenium 0.01 NV
Silver 0.01 NV
Thallium 0.01 NV
Vanadium 0.01 NV
Zinc 0.01 NV
Pesticides/PCBs
4,4'-DDD 0.05 NV
4,4'-DDE 0.05 NV
4,4'-DDT 0.05 NV
Aldrin 0.05 NV
alpha-BHC 0.05 NV
alpha-Chlordane 0.05 NV
beta-BHC 0.05 NV
delta-BHC 0.05 NV
Dieldrin 0.05 NV
Endosulfan sulfate 0.05 NV
Endrin 0.05 NV
Endrin aldehyde 0.05 NV
Endrin ketone 0.05 NV
gamma-BHC 0.05 NV
gamma-Chlordane 0.05 NV
Heptachlor 0.05 NV
Methoxychlor 0.05 NV
Aroclor-1260 0.15 NV
SVOCs/VOCs
1,2,4-Trichlorobenzene 0.1 4.76E+04
1,2-Dichlorobenzene 0.1 1.60E+04
1,3-Dichlorobenzene 0.1 1.60E+04
1,4-Dichlorobenzene 0.1 1.41E+04
1,4-Dioxane (p-dioxane) 0.1 NV
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Table 1-4
Volatilization Factors and Absorption Factors 
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical
Absorption 

Factora
Volatilization Factorb 

(m3/kg)
2-Methylnaphthalene 0.15 6.15E+04
2-Methylphenol 0.1 NV
4-Chloro-3-methylphenol 0.1 NV
4-Methylphenol 0.1 NV
Acenaphthene 0.15 2.42E+05
Acetophenone 0.1 NV
Anthracene 0.15 8.64E+05
Benzo(a)anthracene 0.15 NV
Benzo(a)pyrene 0.15 NV
Benzo(b)fluoranthene 0.15 NV
Benzo(g,h,i)perylene 0.15 NV
Benzo(k)fluoranthene 0.15 NV
Benzyl butyl phthalate 0.1 NV
Biphenyl (diphenyl) 0.1 NV
bis(2-Ethylhexyl)phthalate 0.1 NV
Caprolactam 0.1 NV
Carbazole 0.1 NV
Chrysene 0.15 NV
Dibenz(a,h)anthracene 0.15 NV
Dibenzofuran 0.1 5.55E+05
Di-n-butyl phthalate 0.1 NV
Fluoranthene 0.15 NV
Fluorene 0.15 5.62E+05
Indeno(1,2,3-c,d)pyrene 0.15 NV
Naphthalene 0.15 6.15E+04
Pentachlorophenol 0.25 NV
Phenanthrene 0.15 NV
Pyrene 0.15 NV
1,1,1-Trichloroethane 0.1 2.31E+03
1,1-Dichloroethane 0.1 2.42E+03
1,1-Dichloroethene 0.1 1.42E+03
1,2-Dichloroethane 0.1 3.85E+03
Acetone 0.1 1.08E+04
Benzene 0.1 2.82E+03
Carbon disulfide 0.1 1.16E+03
Chlorobenzene 0.1 6.79E+03
Chloroethane 0.1 1.13E+03
Chloromethane 0.1 5.36E+03
cis-1,2-Dichloroethene 0.1 2.95E+03
Cyclohexane 0.1 1.05E+03
Ethylbenzene 0.1 5.89E+03
Isopropylbenzene (cumene) 0.1 3.06E+03
Methyl ethyl ketone 0.1 1.66E+04
Methyl isobutyl ketone 0.1 2.14E+04
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Table 1-4
Volatilization Factors and Absorption Factors 
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical
Absorption 

Factora
Volatilization Factorb 

(m3/kg)
Methyl tert-butyl ether 0.1 4.00E+03
Methylcyclohexane 0.1 1.73E+03
Methylene chloride 0.1 2.13E+03
Styrene 0.1 1.14E+04
Tetrachloroethene 0.1 2.18E+03
Toluene 0.1 3.39E+03
trans-1,2-Dichloroethene 0.1 2.00E+03
Trichloroethene 0.1 2.78E+03
Vinyl chloride 0.1 8.90E+02
Xylenes, total 0.1 5.20E+03
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 0.03 NV
1,2,3,4,6,7,8-HpCDF 0.03 NV
1,2,3,4,7,8,9-HpCDF 0.03 NV
1,2,3,4,7,8-HxCDD 0.03 NV
1,2,3,4,7,8-HxCDF 0.03 NV
1,2,3,6,7,8-HxCDD 0.03 NV
1,2,3,6,7,8-HxCDF 0.03 NV
1,2,3,7,8,9-HxCDD 0.03 NV
1,2,3,7,8,9-HxCDF 0.03 NV
1,2,3,7,8-PeCDD 0.03 NV
2,3,4,6,7,8-HxCDF 0.03 NV
2,3,4,7,8-PeCDF 0.03 NV
2,3,7,8-TCDF 0.03 NV
OCDD 0.03 NV
OCDF 0.03 NV
Notes:
aSource: DTSC Preliminary Endangerment Assessment Guidance Manual, January 1994.
bCalculated from equation in Soil Screening Guidance Manual, May 1996
NV = not volatile
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Table 1-5
Exposure Point Concentrations - Shallow Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Metals
Aluminum mg/kg 1.26E+04 95% Student's-t UCL
Antimony mg/kg 1.36E+01 95% Chebyshev (MVUE) UCL
Arsenic mg/kg 7.71E+00 95% Approximate Gamma UCL
Barium mg/kg 5.13E+02 95% Approximate Gamma UCL
Beryllium mg/kg 6.14E-01 95% Approximate Gamma UCL
Cadmium mg/kg 1.58E+00 95% H-UCL
Chromium mg/kg 1.41E+03 99% Chebyshev (Mean, Sd) UCL
Cobalt mg/kg 8.75E+00 95% Approximate Gamma UCL
Copper mg/kg 2.29E+02 95% Chebyshev (MVUE) UCL
Iron mg/kg 2.61E+04 95% Approximate Gamma UCL
Lead mg/kg 6.40E+02 95% Approximate Gamma UCL
Manganese mg/kg 1.14E+03 95% Chebyshev (Mean, Sd) UCL
Nickel mg/kg 4.22E+01 95% Student's-t UCL
Selenium mg/kg 2.50E+00 Maximum Result
Silver mg/kg 8.43E-01 95% Approximate Gamma UCL
Thallium mg/kg 3.16E+00 95% Chebyshev (Mean, Sd) UCL
Vanadium mg/kg 4.16E+01 95% Approximate Gamma UCL
Zinc mg/kg 5.91E+02 95% Approximate Gamma UCL
Pesticides/PCBs
Aldrin mg/kg 1.29E+00 99% Chebyshev (Mean, Sd) UCL
alpha-BHC mg/kg 2.60E-02 Maximum Result
alpha-Chlordane mg/kg 4.04E-02 95% Chebyshev (MVUE) UCL
4,4'-DDD mg/kg 9.16E+00 95% Adjusted Gamma UCL
4,4'-DDE mg/kg 3.56E+00 95% Adjusted Gamma UCL
4,4'-DDT mg/kg 3.25E-01 99% Chebyshev (Mean, Sd) UCL
beta-BHC mg/kg 3.50E-02 Maximum Result
delta-BHC mg/kg 4.10E-03 Maximum Result
Dieldrin mg/kg 1.34E+00 95% Adjusted Gamma UCL
Endosulfan sulfate mg/kg 1.60E-03 Maximum Result
Endrin mg/kg 4.60E-03 Maximum Result
Endrin aldehyde mg/kg 1.10E-03 Maximum Result
Endrin ketone mg/kg 1.20E-02 Maximum Result
gamma-Chlordane mg/kg 1.09E-01 99% Chebyshev (Mean, Sd) UCL
Heptachlor mg/kg 8.80E-03 Maximum Result
Methoxychlor mg/kg 3.90E-03 Maximum Result
Aroclor-1260 mg/kg 6.40E-01 Maximum Result
SVOCs/VOCs
1,2,4-Trichlorobenzene mg/kg 1.54E+00 99% Chebyshev (Mean, Sd) UCL
1,2-Dichlorobenzene mg/kg 5.47E+01 95% Hall's Bootstrap UCL
1,3-Dichlorobenzene mg/kg 2.02E+00 99% Chebyshev (Mean, Sd) UCL
1,4-Dichlorobenzene mg/kg 2.55E+01 99% Chebyshev (Mean, Sd) UCL
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Table 1-5
Exposure Point Concentrations - Shallow Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

2-Methylnaphthalene mg/kg 1.14E+02 95% Hall's Bootstrap UCL
2-Methylphenol mg/kg 9.90E-01 Maximum Result
4-Chloro-3-methylphenol mg/kg 7.20E+00 Maximum Result
4-Methylphenol mg/kg 3.60E+00 Maximum Result
Acenaphthene mg/kg 9.18E+00 99% Chebyshev (Mean, Sd) UCL
Anthracene mg/kg 1.10E+00 Maximum Result
Benzo(a)anthracene mg/kg 5.50E-01 Maximum Result
Benzo(a)pyrene mg/kg 5.00E-01 Maximum Result
Benzo(b)fluoranthene mg/kg 4.20E-01 Maximum Result
Benzo(g,h,i)perylene mg/kg 4.30E-01 Maximum Result
Benzo(k)fluoranthene mg/kg 4.30E-01 Maximum Result
Benzyl butyl phthalate mg/kg 7.60E+00 Maximum Result
Biphenyl (diphenyl) mg/kg 4.40E+00 Maximum Result
bis(2-Ethylhexyl)phthalate mg/kg 9.85E+00 99% Chebyshev (Mean, Sd) UCL
Caprolactam mg/kg 9.50E-02 Maximum Result
Carbazole mg/kg 1.10E+00 Maximum Result
Chrysene mg/kg 9.10E-01 Maximum Result
Dibenz(a,h)anthracene mg/kg 1.20E-01 Maximum Result
Dibenzofuran mg/kg 4.10E+00 Maximum Result
Di-n-butyl phthalate mg/kg 2.90E+00 Maximum Result
Fluoranthene mg/kg 4.20E+00 Maximum Result
Fluorene mg/kg 8.31E+00 99% Chebyshev (Mean, Sd) UCL
Indeno(1,2,3-c,d)pyrene mg/kg 4.40E-01 Maximum Result
Naphthalene mg/kg 5.28E+01 99% Chebyshev (Mean, Sd) UCL
Phenanthrene mg/kg 1.21E+01 99% Chebyshev (Mean, Sd) UCL
Pyrene mg/kg 3.97E+00 95% Approximate Gamma UCL
1,1,1-Trichloroethane mg/kg 2.51E-02 95% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethane mg/kg 1.01E+01 99% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethene mg/kg 6.80E-02 95% Chebyshev (Mean, Sd) UCL
1,2-Dichloroethane mg/kg 6.05E-02 95% Chebyshev (Mean, Sd) UCL
Acetone mg/kg 2.26E-01 95% Approximate Gamma UCL
Benzene mg/kg 1.93E+00 99% Chebyshev (Mean, Sd) UCL
Carbon disulfide mg/kg 6.29E-03 95% Student's-t UCL
Chlorobenzene mg/kg 1.01E+01 99% Chebyshev (Mean, Sd) UCL
Chloroethane mg/kg 2.40E-02 95% Chebyshev (Mean, Sd) UCL
Chloromethane mg/kg 1.27E-01 95% Chebyshev (Mean, Sd) UCL
cis-1,2-Dichloroethene mg/kg 1.49E+02 95% Hall's Bootstrap UCL
Cyclohexane mg/kg 2.55E+00 99% Chebyshev (Mean, Sd) UCL
Ethylbenzene mg/kg 2.24E+01 95% Hall's Bootstrap UCL
Isopropylbenzene (cumene) mg/kg 5.35E+00 95% Hall's Bootstrap UCL
Methyl ethyl ketone mg/kg 3.14E-01 99% Chebyshev (Mean, Sd) UCL
Methyl isobutyl ketone mg/kg 5.74E+00 99% Chebyshev (Mean, Sd) UCL
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Table 1-5
Exposure Point Concentrations - Shallow Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Methyl tert-butyl ether mg/kg 4.00E-03 Maximum Result
Methylcyclohexane mg/kg 1.02E+01 95% Hall's Bootstrap UCL
Methylene chloride mg/kg 8.38E-03 95% Student's-t UCL
Styrene mg/kg 5.14E-01 99% Chebyshev (Mean, Sd) UCL
Tetrachloroethene mg/kg 8.76E-02 99% Chebyshev (Mean, Sd) UCL
Toluene mg/kg 1.16E+02 95% Hall's Bootstrap UCL
trans-1,2-Dichloroethene mg/kg 6.38E-01 99% Chebyshev (Mean, Sd) UCL
Trichloroethene mg/kg 5.21E-01 99% Chebyshev (Mean, Sd) UCL
Vinyl chloride mg/kg 1.28E+00 99% Chebyshev (Mean, Sd) UCL
Xylenes, total mg/kg 1.57E+02 95% Hall's Bootstrap UCL
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD mg/kg 9.72E-04 95% Student's-t UCL
1,2,3,4,6,7,8-HpCDF mg/kg 1.60E-04 95% Student's-t UCL
1,2,3,4,7,8,9-HpCDF mg/kg 7.93E-06 95% Student's-t UCL
1,2,3,4,7,8-HxCDD mg/kg 1.64E-05 Maximum Result
1,2,3,4,7,8-HxCDF mg/kg 2.26E-06 95% Student's-t UCL
1,2,3,6,7,8-HxCDD mg/kg 7.35E-05 Maximum Result
1,2,3,6,7,8-HxCDF mg/kg 1.50E-05 95% Student's-t UCL
1,2,3,7,8,9-HxCDD mg/kg 4.14E-05 Maximum Result
1,2,3,7,8,9-HxCDF mg/kg 8.75E-06 Maximum Result
1,2,3,7,8-PeCDD mg/kg 1.53E-05 Maximum Result
2,3,4,6,7,8-HxCDF mg/kg 1.51E-05 95% Student's-t UCL
2,3,4,7,8-PeCDF mg/kg 3.66E-05 95% Student's-t UCL
2,3,7,8-TCDF mg/kg 4.63E-06 95% Student's-t UCL
OCDD mg/kg 8.20E-03 95% Student's-t UCL
OCDF mg/kg 3.25E-04 95% Student's-t UCL
Notes:
EPC summary statistics are presented in Table 1-1.
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Table 1-6
Exposure Point Concentrations - Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Metals
Aluminum mg/kg 1.25E+04 95% Student's-t UCL
Antimony mg/kg 2.06E+01 99% Chebyshev (Mean, Sd) UCL
Arsenic mg/kg 8.10E+00 95% Approximate Gamma UCL
Barium mg/kg 5.55E+02 95% H-UCL
Beryllium mg/kg 6.04E-01 95% Approximate Gamma UCL
Cadmium mg/kg 1.74E+00 95% Chebyshev (Mean, Sd) UCL
Chromium mg/kg 4.95E+02 95% Chebyshev (Mean, Sd) UCL
Cobalt mg/kg 7.90E+00 95% Approximate Gamma UCL
Copper mg/kg 1.45E+02 95% Approximate Gamma UCL
Iron mg/kg 2.34E+04 95% Approximate Gamma UCL
Lead mg/kg 6.05E+02 95% Approximate Gamma UCL
Manganese mg/kg 8.43E+02 95% Chebyshev (Mean, Sd) UCL
Nickel mg/kg 3.70E+01 95% Student's-t UCL
Selenium mg/kg 3.30E+00 95% Chebyshev (Mean, Sd) UCL
Silver mg/kg 7.75E-01 95% Approximate Gamma UCL
Thallium mg/kg 2.88E+00 95% Chebyshev (Mean, Sd) UCL
Vanadium mg/kg 4.05E+01 95% Approximate Gamma UCL
Zinc mg/kg 4.41E+02 95% Approximate Gamma UCL
Pesticides/PCBs
4,4'-DDD mg/kg 8.40E+00 95% Hall's Bootstrap UCL
4,4'-DDE mg/kg 5.64E+00 99% Chebyshev (Mean, Sd) UCL
4,4'-DDT mg/kg 2.47E-01 99% Chebyshev (Mean, Sd) UCL
Aldrin mg/kg 9.24E-01 99% Chebyshev (Mean, Sd) UCL
alpha-BHC mg/kg 2.60E-02 Maximum Result
alpha-Chlordane mg/kg 7.04E-02 99% Chebyshev (Mean, Sd) UCL
beta-BHC mg/kg 3.50E-02 Maximum Result
delta-BHC mg/kg 4.10E-03 Maximum Result
Dieldrin mg/kg 2.08E+00 99% Chebyshev (Mean, Sd) UCL
Endosulfan sulfate mg/kg 1.60E-03 Maximum Result
Endrin mg/kg 4.60E-03 Maximum Result
Endrin aldehyde mg/kg 1.10E-03 Maximum Result
Endrin ketone mg/kg 1.20E-02 Maximum Result
gamma-BHC mg/kg 2.50E-03 Maximum Result
gamma-Chlordane mg/kg 8.75E-02 99% Chebyshev (Mean, Sd) UCL
Heptachlor mg/kg 8.80E-03 Maximum Result
Methoxychlor mg/kg 3.90E-03 Maximum Result
Aroclor-1260 mg/kg 9.80E-01 Maximum Result
SVOCs/VOCs
1,2,4-Trichlorobenzene mg/kg 1.05E+00 99% Chebyshev (Mean, Sd) UCL
1,2-Dichlorobenzene mg/kg 4.02E+01 95% Hall's Bootstrap UCL
1,3-Dichlorobenzene mg/kg 1.38E+00 99% Chebyshev (Mean, Sd) UCL
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Table 1-6
Exposure Point Concentrations - Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

1,4-Dichlorobenzene mg/kg 1.76E+01 99% Chebyshev (Mean, Sd) UCL
1,4-Dioxane (p-dioxane) mg/kg 9.12E-01 95% Chebyshev (Mean, Sd) UCL
2-Methylnaphthalene mg/kg 4.02E+02 99% Chebyshev (Mean, Sd) UCL
2-Methylphenol mg/kg 9.90E-01 Maximum Result
4-Chloro-3-methylphenol mg/kg 7.20E+00 Maximum Result
4-Methylphenol mg/kg 3.60E+00 Maximum Result
Acenaphthene mg/kg 8.32E+00 99% Chebyshev (Mean, Sd) UCL
Acetophenone mg/kg 8.73E+00 99% Chebyshev (Mean, Sd) UCL
Anthracene mg/kg 1.10E+00 Maximum Result
Benzo(a)anthracene mg/kg 5.50E-01 Maximum Result
Benzo(a)pyrene mg/kg 5.00E-01 Maximum Result
Benzo(b)fluoranthene mg/kg 4.20E-01 Maximum Result
Benzo(g,h,i)perylene mg/kg 4.30E-01 Maximum Result
Benzo(k)fluoranthene mg/kg 4.30E-01 Maximum Result
Benzyl butyl phthalate mg/kg 7.60E+00 Maximum Result
Biphenyl (diphenyl) mg/kg 7.10E+00 Maximum Result
bis(2-Ethylhexyl)phthalate mg/kg 8.86E+00 99% Chebyshev (Mean, Sd) UCL
Caprolactam mg/kg 9.50E-02 Maximum Result
Carbazole mg/kg 1.10E+00 Maximum Result
Chrysene mg/kg 3.50E+00 Maximum Result
Dibenz(a,h)anthracene mg/kg 1.20E-01 Maximum Result
Dibenzofuran mg/kg 4.10E+00 Maximum Result
Di-n-butyl phthalate mg/kg 2.90E+00 Maximum Result
Fluoranthene mg/kg 5.90E+00 Maximum Result
Fluorene mg/kg 8.10E+00 99% Chebyshev (Mean, Sd) UCL
Indeno(1,2,3-c,d)pyrene mg/kg 4.40E-01 Maximum Result
Naphthalene mg/kg 5.10E+01 99% Chebyshev (Mean, Sd) UCL
Pentachlorophenol mg/kg 6.70E+00 Maximum Result
Phenanthrene mg/kg 1.51E+01 99% Chebyshev (Mean, Sd) UCL
Pyrene mg/kg 7.30E+00 99% Chebyshev (Mean, Sd) UCL
1,1,1-Trichloroethane mg/kg 2.31E-02 95% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethane mg/kg 7.30E+00 99% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethene mg/kg 5.26E-02 95% Chebyshev (Mean, Sd) UCL
1,2-Dichloroethane mg/kg 4.33E-02 95% Chebyshev (Mean, Sd) UCL
Acetone mg/kg 2.09E-01 95% Approximate Gamma UCL
Benzene mg/kg 1.42E+00 99% Chebyshev (Mean, Sd) UCL
Carbon disulfide mg/kg 6.61E-03 95% Student's-t UCL
Chlorobenzene mg/kg 6.89E+00 99% Chebyshev (Mean, Sd) UCL
Chloroethane mg/kg 1.88E-02 95% Chebyshev (Mean, Sd) UCL
Chloromethane mg/kg 8.80E-02 95% Chebyshev (Mean, Sd) UCL
cis-1,2-Dichloroethene mg/kg 1.34E+02 95% Hall's Bootstrap UCL
Cyclohexane mg/kg 2.38E+00 99% Chebyshev (Mean, Sd) UCL
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Table 1-6
Exposure Point Concentrations - Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Ethylbenzene mg/kg 2.52E+01 95% Hall's Bootstrap UCL
Isopropylbenzene (cumene) mg/kg 1.47E+01 99% Chebyshev (Mean, Sd) UCL
Methyl ethyl ketone mg/kg 2.81E-01 99% Chebyshev (Mean, Sd) UCL
Methyl isobutyl ketone mg/kg 4.19E+00 99% Chebyshev (Mean, Sd) UCL
Methyl tert-butyl ether mg/kg 4.00E-03 Maximum Result
Methylcyclohexane mg/kg 1.62E+01 95% Hall's Bootstrap UCL
Methylene chloride mg/kg 8.66E-03 95% Student's-t UCL
Styrene mg/kg 1.74E-01 95% Chebyshev (Mean, Sd) UCL
Tetrachloroethene mg/kg 5.09E-01 99% Chebyshev (Mean, Sd) UCL
Toluene mg/kg 2.88E-03 95% Chebyshev (Mean, Sd) UCL
trans-1,2-Dichloroethene mg/kg 5.29E-01 99% Chebyshev (Mean, Sd) UCL
Trichloroethene mg/kg 2.63E+00 99% Chebyshev (Mean, Sd) UCL
Vinyl chloride mg/kg 8.95E-01 99% Chebyshev (Mean, Sd) UCL
Xylenes, total mg/kg 1.40E+02 95% Hall's Bootstrap UCL
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD mg/kg 9.72E-04 95% Student's-t UCL
1,2,3,4,6,7,8-HpCDF mg/kg 1.60E-04 95% Student's-t UCL
1,2,3,4,7,8,9-HpCDF mg/kg 7.93E-06 95% Student's-t UCL
1,2,3,4,7,8-HxCDD mg/kg 1.64E-05 Maximum Result
1,2,3,4,7,8-HxCDF mg/kg 2.26E-06 95% Student's-t UCL
1,2,3,6,7,8-HxCDD mg/kg 7.35E-05 Maximum Result
1,2,3,6,7,8-HxCDF mg/kg 1.50E-05 95% Student's-t UCL
1,2,3,7,8,9-HxCDD mg/kg 4.14E-05 Maximum Result
1,2,3,7,8,9-HxCDF mg/kg 8.75E-06 Maximum Result
1,2,3,7,8-PeCDD mg/kg 1.53E-05 Maximum Result
2,3,4,6,7,8-HxCDF mg/kg 1.51E-05 95% Student's-t UCL
2,3,4,7,8-PeCDF mg/kg 3.66E-05 95% Student's-t UCL
2,3,7,8-TCDF mg/kg 4.63E-06 95% Student's-t UCL
OCDD mg/kg 8.20E-03 95% Student's-t UCL
OCDF mg/kg 3.25E-04 95% Student's-t UCL
Notes:
EPC summary statistics are presented in Table 1-1.
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Table 1-7
Risk Calculation Worksheet  for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.26E+04 5.92E-03 NA  2.36E-04 NA  8.99E-07 NA  
Antimony 1.36E+01 6.39E-06 NA  2.55E-07 NA  9.71E-10 NA  
Arsenic 7.71E+00 3.62E-06 1.50E+00 5.43E-06 4.33E-07 1.50E+00 6.50E-07 5.50E-10 1.51E+01 8.28E-09 6.09E-06
Barium 5.13E+02 2.41E-04 NA  9.61E-06 NA  3.66E-08 NA  
Beryllium 6.14E-01 2.88E-07 NA  1.15E-08 NA  4.38E-11 8.40E+00 3.68E-10 3.68E-10
Cadmium 1.58E+00 7.42E-07 NA  2.96E-09 NA  1.13E-10 6.30E+00 7.10E-10 7.10E-10
Chromium 1.41E+03 6.62E-04 NA  2.64E-05 NA  1.01E-07 NA  
Cobalt 8.75E+00 4.11E-06 NA  1.64E-07 NA  6.25E-10 3.15E+00 1.97E-09 1.97E-09
Copper 2.29E+02 1.08E-04 NA  4.29E-06 NA  1.63E-08 NA  
Iron 2.61E+04 1.23E-02 NA  4.89E-04 NA  1.86E-06 NA  
Lead 6.40E+02 3.01E-04 NA  1.20E-05 NA  4.57E-08 NA  
Manganese 1.14E+03 5.35E-04 NA  2.14E-05 NA  8.14E-08 NA  
Nickel 4.22E+01 1.98E-05 NA  7.91E-07 NA  3.01E-09 9.10E-01 2.74E-09 2.74E-09
Selenium 2.50E+00 1.17E-06 NA  4.68E-08 NA  1.78E-10 NA  
Silver 8.43E-01 3.96E-07 NA  1.58E-08 NA  6.02E-11 NA  
Thallium 3.16E+00 1.48E-06 NA  5.92E-08 NA  2.26E-10 NA  
Vanadium 4.16E+01 1.95E-05 NA  7.80E-07 NA  2.97E-09 NA  
Zinc 5.91E+02 2.78E-04 NA  1.11E-05 NA  4.22E-08 NA  
Pesticides/PCBs
Aldrin 1.29E+00 6.06E-07 1.70E+01 1.03E-05 1.21E-07 1.70E+01 2.05E-06 9.21E-11 1.72E+01 1.58E-09 1.24E-05
alpha-BHC 2.60E-02 1.22E-08 6.30E+00 7.69E-08 2.44E-09 6.30E+00 1.53E-08 1.86E-12 6.30E+00 1.17E-11 9.23E-08

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

alpha-Chlordane 4.04E-02 1.90E-08 1.30E+00 2.47E-08 3.79E-09 1.30E+00 4.92E-09 2.88E-12 3.50E-01 1.01E-12 2.96E-08
4,4'-DDD 9.16E+00 4.30E-06 2.40E-01 1.03E-06 8.58E-07 2.40E-01 2.06E-07 6.54E-10 2.42E-01 1.58E-10 1.24E-06
4,4'-DDE 3.56E+00 1.67E-06 3.40E-01 5.68E-07 3.34E-07 3.40E-01 1.13E-07 2.54E-10 3.40E-01 8.63E-11 6.82E-07
4,4'-DDT 3.25E-01 1.53E-07 3.40E-01 5.19E-08 3.05E-08 3.40E-01 1.04E-08 2.32E-11 3.40E-01 7.88E-12 6.23E-08
beta-BHC 3.50E-02 1.64E-08 1.80E+00 2.96E-08 3.28E-09 1.80E+00 5.90E-09 2.50E-12 1.86E+00 4.63E-12 3.55E-08
delta-BHC 4.10E-03 1.93E-09 NA  3.84E-10 NA  2.93E-13 NA  
Dieldrin 1.34E+00 6.29E-07 1.60E+01 1.01E-05 1.26E-07 1.60E+01 2.01E-06 9.56E-11 1.61E+01 1.54E-09 1.21E-05
Endosulfan sulfate 1.60E-03 7.51E-10 NA  1.50E-10 NA  1.14E-13 NA  
Endrin 4.60E-03 2.16E-09 NA  4.31E-10 NA  3.28E-13 NA  
Endrin aldehyde 1.10E-03 5.17E-10 NA  1.03E-10 NA  7.85E-14 NA  
Endrin ketone 1.20E-02 5.64E-09 NA  1.12E-09 NA  8.57E-13 NA  
gamma-Chlordane 1.09E-01 5.12E-08 1.20E+00 6.14E-08 1.02E-08 1.20E+00 1.23E-08 7.78E-12 3.50E-01 2.72E-12 7.37E-08
Heptachlor 8.80E-03 4.13E-09 4.50E+00 1.86E-08 8.25E-10 4.50E+00 3.71E-09 6.28E-13 4.55E+00 2.86E-12 2.23E-08
Methoxychlor 3.90E-03 1.83E-09 NA  3.65E-10 NA  2.78E-13 NA  
Aroclor-1260 6.40E-01 3.01E-07 2.00E+00 6.01E-07 1.80E-07 2.00E+00 3.60E-07 4.57E-11 2.00E+00 9.14E-11 9.61E-07
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.54E+00 7.23E-07 2.90E-02 2.10E-08 2.89E-07 2.90E-02 8.37E-09 3.04E-06 NA  2.93E-08
1,2-Dichlorobenzene 5.47E+01 2.57E-05 NA  1.03E-05 NA  3.21E-04 NA  
1,3-Dichlorobenzene 2.02E+00 9.49E-07 NA  3.79E-07 NA  1.19E-05 NA  
1,4-Dichlorobenzene 2.55E+01 1.20E-05 5.40E-03 6.47E-08 4.78E-06 5.40E-03 2.58E-08 1.70E-04 3.85E-02 6.54E-06 6.63E-06
2-Methylnaphthalene 1.14E+02 5.35E-05 NA  3.20E-05 NA  1.74E-04 NA  
2-Methylphenol 9.90E-01 4.65E-07 NA  1.86E-07 NA  7.07E-11 NA  
4-Chloro-3-methylphenol 7.20E+00 3.38E-06 NA  1.35E-06 NA  5.14E-10 NA  
4-Methylphenol 3.60E+00 1.69E-06 NA  6.75E-07 NA  2.57E-10 NA  
Acenaphthene 9.18E+00 4.31E-06 NA  2.58E-06 NA  3.57E-06 NA  
Anthracene 1.10E+00 5.17E-07 NA  3.09E-07 NA  1.20E-07 NA  
Benzo(a)anthracene 5.50E-01 2.58E-07 1.20E+00 3.10E-07 1.55E-07 1.20E+00 1.86E-07 3.93E-11 3.85E-01 1.51E-11 4.96E-07
Benzo(a)pyrene 5.00E-01 2.35E-07 1.20E+01 2.82E-06 1.41E-07 1.20E+01 1.69E-06 3.57E-11 3.85E+00 1.37E-10 4.50E-06
Benzo(b)fluoranthene 4.20E-01 1.97E-07 1.20E+00 2.37E-07 1.18E-07 1.20E+00 1.42E-07 3.00E-11 3.85E-01 1.15E-11 3.78E-07
Benzo(g,h,i)perylene 4.30E-01 2.02E-07 NA  1.21E-07 NA  3.07E-11 NA  
Benzo(k)fluoranthene 4.30E-01 2.02E-07 1.20E+00 2.42E-07 1.21E-07 1.20E+00 1.45E-07 3.07E-11 3.85E-01 1.18E-11 3.87E-07
Benzyl butyl phthalate 7.60E+00 3.57E-06 1.90E-03 6.78E-09 1.42E-06 1.90E-03 2.71E-09 5.42E-10 NA  9.49E-09
Biphenyl (diphenyl) 4.40E+00 2.07E-06 NA  8.25E-07 NA  3.14E-10 NA  
bis(2-Ethylhexyl)phthalate 9.85E+00 4.63E-06 1.40E-02 6.48E-08 1.85E-06 1.40E-02 2.58E-08 7.03E-10 8.40E-03 5.91E-12 9.06E-08
Caprolactam 9.50E-02 4.46E-08 NA  1.78E-08 NA  6.78E-12 NA  
Carbazole 1.10E+00 5.17E-07 NA  2.06E-07 NA  7.85E-11 NA  
Chrysene 9.10E-01 4.27E-07 1.20E-01 5.13E-08 2.56E-07 1.20E-01 3.07E-08 6.50E-11 3.85E-02 2.50E-12 8.20E-08
Dibenz(a,h)anthracene 1.20E-01 5.64E-08 7.30E+00 4.11E-07 3.37E-08 7.30E+00 2.46E-07 8.57E-12 4.20E+00 3.60E-11 6.58E-07
Dibenzofuran 4.10E+00 1.93E-06 NA  7.68E-07 NA  6.95E-07 NA  
Di-n-butyl phthalate 2.90E+00 1.36E-06 NA  5.43E-07 NA  2.07E-10 NA  
Fluoranthene 4.20E+00 1.97E-06 NA  1.18E-06 NA  3.00E-10 NA  
Fluorene 8.31E+00 3.90E-06 NA  2.34E-06 NA  1.39E-06 NA  
Indeno(1,2,3-c,d)pyrene 4.40E-01 2.07E-07 1.20E+00 2.48E-07 1.24E-07 1.20E+00 1.48E-07 3.14E-11 3.85E-01 1.21E-11 3.96E-07
Naphthalene 5.28E+01 2.48E-05 1.20E-01 2.98E-06 1.48E-05 1.20E-01 1.78E-06 8.06E-05 1.19E-01 9.60E-06 1.44E-05
Phenanthrene 1.21E+01 5.68E-06 NA  3.40E-06 NA  8.64E-10 NA  
Pyrene 3.97E+00 1.86E-06 NA  1.12E-06 NA  8.91E-08 NA  
1,1,1-Trichloroethane 2.51E-02 1.18E-08 NA  4.70E-09 NA  1.02E-06 NA  
1,1-Dichloroethane 1.01E+01 4.74E-06 5.70E-03 2.70E-08 1.89E-06 5.70E-03 1.08E-08 3.92E-04 5.70E-03 2.23E-06 2.27E-06
1,1-Dichloroethene 6.80E-02 3.19E-08 NA  1.27E-08 NA  4.50E-06 9.10E-02 4.09E-07 4.09E-07

DRAFT

Page 35 of 277



Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

1,2-Dichloroethane 6.05E-02 2.84E-08 9.10E-02 2.59E-09 1.13E-08 9.10E-02 1.03E-09 1.48E-06 9.10E-02 1.34E-07 1.38E-07
Acetone 2.26E-01 1.06E-07 NA  4.24E-08 NA  1.96E-06 NA  
Benzene 1.93E+00 9.06E-07 1.00E-01 9.06E-08 3.62E-07 1.00E-01 3.62E-08 6.43E-05 1.02E-01 6.53E-06 6.66E-06
Carbon disulfide 6.29E-03 2.95E-09 NA  1.18E-09 NA  5.08E-07 NA  
Chlorobenzene 1.01E+01 4.74E-06 NA  1.89E-06 NA  1.40E-04 NA  
Chloroethane 2.40E-02 1.13E-08 NA  4.50E-09 NA  1.99E-06 2.90E-03 5.77E-09 5.77E-09
Chloromethane 1.27E-01 5.96E-08 NA  2.38E-08 NA  2.22E-06 NA  
cis-1,2-Dichloroethene 1.49E+02 7.00E-05 NA  2.79E-05 NA  4.75E-03 NA  
Cyclohexane 2.55E+00 1.20E-06 NA  4.78E-07 NA  2.29E-04 NA  
Ethylbenzene 2.24E+01 1.05E-05 1.10E-02 1.16E-07 4.20E-06 1.10E-02 4.62E-08 3.57E-04 8.75E-03 3.13E-06 3.29E-06
Isopropylbenzene (cumene) 5.35E+00 2.51E-06 NA  1.00E-06 NA  1.64E-04 NA  
Methyl ethyl ketone 3.14E-01 1.47E-07 NA  5.88E-08 NA  1.78E-06 NA  
Methyl isobutyl ketone 5.74E+00 2.70E-06 NA  1.08E-06 NA  2.52E-05 NA  
Methyl tert-butyl ether 4.00E-03 1.88E-09 1.80E-03 3.38E-12 7.50E-10 1.80E-03 1.35E-12 9.40E-08 9.10E-04 8.55E-11 9.02E-11
Methylcyclohexane 1.02E+01 4.79E-06 NA  1.91E-06 NA  5.55E-04 NA  
Methylene chloride 8.38E-03 3.94E-09 1.40E-02 5.51E-11 1.57E-09 1.40E-02 2.20E-11 3.70E-07 3.50E-03 1.30E-09 1.37E-09
Styrene 5.14E-01 2.41E-07 NA  9.63E-08 NA  4.22E-06 NA  
Tetrachloroethene 8.76E-02 4.11E-08 5.40E-01 2.22E-08 1.64E-08 5.40E-01 8.86E-09 3.78E-06 2.07E-02 7.81E-08 1.09E-07
Toluene 1.16E+02 5.45E-05 NA  2.17E-05 NA  3.21E-03 NA  
trans-1,2-Dichloroethene 6.38E-01 3.00E-07 NA  1.20E-07 NA  3.00E-05 NA  
Trichloroethene 5.21E-01 2.45E-07 5.90E-03 1.44E-09 9.76E-08 5.90E-03 5.76E-10 1.76E-05 7.00E-03 1.23E-07 1.25E-07
Vinyl chloride 1.28E+00 6.01E-07 7.20E-01 4.33E-07 2.40E-07 7.20E-01 1.73E-07 1.35E-04 2.73E-01 3.69E-05 3.75E-05
Xylenes, total 1.57E+02 7.37E-05 NA  2.94E-05 NA  2.84E-03 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 4.57E-10 1.50E+03 6.85E-07 5.46E-11 1.50E+03 8.20E-08 6.94E-14 1.50E+03 1.04E-10 7.67E-07
1,2,3,4,6,7,8-HpCDF 1.60E-04 7.51E-11 1.50E+03 1.13E-07 9.00E-12 1.50E+03 1.35E-08 1.14E-14 1.50E+03 1.71E-11 1.26E-07
1,2,3,4,7,8,9-HpCDF 7.93E-06 3.72E-12 1.50E+03 5.59E-09 4.46E-13 1.50E+03 6.69E-10 5.66E-16 1.50E+03 8.49E-13 6.26E-09
1,2,3,4,7,8-HxCDD 1.64E-05 7.70E-12 1.50E+04 1.16E-07 9.22E-13 1.50E+04 1.38E-08 1.17E-15 1.50E+04 1.76E-11 1.29E-07
1,2,3,4,7,8-HxCDF 2.26E-06 1.06E-12 1.50E+04 1.59E-08 1.27E-13 1.50E+04 1.91E-09 1.61E-16 1.50E+04 2.42E-12 1.78E-08
1,2,3,6,7,8-HxCDD 7.35E-05 3.45E-11 1.50E+04 5.18E-07 4.13E-12 1.50E+04 6.20E-08 5.25E-15 1.50E+04 7.87E-11 5.80E-07
1,2,3,6,7,8-HxCDF 1.50E-05 7.05E-12 1.50E+04 1.06E-07 8.43E-13 1.50E+04 1.26E-08 1.07E-15 1.50E+04 1.61E-11 1.18E-07
1,2,3,7,8,9-HxCDD 4.14E-05 1.94E-11 1.50E+04 2.92E-07 2.33E-12 1.50E+04 3.49E-08 2.96E-15 1.50E+04 4.43E-11 3.27E-07
1,2,3,7,8,9-HxCDF 8.75E-06 4.11E-12 1.50E+04 6.16E-08 4.92E-13 1.50E+04 7.38E-09 6.25E-16 1.50E+04 9.37E-12 6.90E-08
1,2,3,7,8-PeCDD 1.53E-05 7.19E-12 1.50E+05 1.08E-06 8.60E-13 1.50E+05 1.29E-07 1.09E-15 1.50E+05 1.64E-10 1.21E-06
2,3,4,6,7,8-HxCDF 1.51E-05 7.09E-12 1.50E+04 1.06E-07 8.49E-13 1.50E+04 1.27E-08 1.08E-15 1.50E+04 1.62E-11 1.19E-07
2,3,4,7,8-PeCDF 3.66E-05 1.72E-11 7.50E+04 1.29E-06 2.06E-12 7.50E+04 1.54E-07 2.61E-15 7.50E+04 1.96E-10 1.44E-06
2,3,7,8-TCDF 4.63E-06 2.17E-12 1.50E+04 3.26E-08 2.60E-13 1.50E+04 3.90E-09 3.30E-16 1.50E+04 4.96E-12 3.65E-08
OCDD 8.20E-03 3.85E-09 1.50E+01 5.78E-08 4.61E-10 1.50E+01 6.91E-09 5.85E-13 1.50E+01 8.78E-12 6.47E-08
OCDF 3.25E-04 1.53E-10 1.50E+01 2.29E-09 1.83E-11 1.50E+01 2.74E-10 2.32E-14 1.50E+01 3.48E-13 2.56E-09

Total Risk: 4.09E-05 Total Risk: 1.07E-05 Total Risk: 6.57E-05 1.17E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-8
Risk Calculation Worksheet  for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.26E+04 1.73E-02 1.00E+00 1.73E-02 6.89E-04 1.00E+00 6.89E-04 2.62E-06 1.40E-03 1.87E-03 1.98E-02
Antimony 1.36E+01 1.86E-05 4.00E-04 4.66E-02 7.43E-07 4.00E-04 1.86E-03 2.83E-09 NA  4.84E-02
Arsenic 7.71E+00 1.06E-05 3.00E-04 3.52E-02 1.26E-06 3.00E-04 4.21E-03 1.61E-09 4.29E-06 3.75E-04 3.98E-02
Barium 5.13E+02 7.03E-04 2.00E-01 3.51E-03 2.80E-05 2.00E-01 1.40E-04 1.07E-07 1.43E-04 7.48E-04 4.40E-03
Beryllium 6.14E-01 8.41E-07 2.00E-03 4.21E-04 3.36E-08 2.00E-03 1.68E-05 1.28E-10 2.00E-06 6.39E-05 5.01E-04
Cadmium 1.58E+00 2.16E-06 5.00E-04 4.33E-03 8.64E-09 5.00E-04 1.73E-05 3.29E-10 2.86E-06 1.15E-04 4.46E-03
Chromium 1.41E+03 1.93E-03 NA  7.71E-05 NA 2.94E-07 NA  
Cobalt 8.75E+00 1.20E-05 3.00E-04 4.00E-02 4.78E-07 3.00E-04 1.59E-03 1.82E-09 1.71E-06 1.06E-03 4.26E-02
Copper 2.29E+02 3.14E-04 4.00E-02 7.84E-03 1.25E-05 4.00E-02 3.13E-04 4.77E-08 NA  8.16E-03
Iron 2.61E+04 3.58E-02 7.00E-01 5.11E-02 1.43E-03 7.00E-01 2.04E-03 5.43E-06 NA  5.31E-02
Lead 6.40E+02 8.77E-04 NA  3.50E-05 NA 1.33E-07 NA  
Manganese 1.14E+03 1.56E-03 2.40E-02 6.51E-02 6.23E-05 2.40E-02 2.60E-03 2.37E-07 1.43E-05 1.66E-02 8.43E-02
Nickel 4.22E+01 5.78E-05 2.00E-02 2.89E-03 2.31E-06 2.00E-02 1.15E-04 8.79E-09 2.57E-05 3.42E-04 3.35E-03
Selenium 2.50E+00 3.42E-06 5.00E-03 6.85E-04 1.37E-07 5.00E-03 2.73E-05 5.20E-10 5.71E-03 9.11E-08 7.12E-04
Silver 8.43E-01 1.15E-06 5.00E-03 2.31E-04 4.61E-08 5.00E-03 9.22E-06 1.76E-10 NA  2.40E-04
Thallium 3.16E+00 4.33E-06 6.60E-05 6.56E-02 1.73E-07 6.60E-05 2.62E-03 6.58E-10 NA  6.82E-02
Vanadium 4.16E+01 5.70E-05 5.00E-03 1.14E-02 2.27E-06 5.00E-03 4.55E-04 8.66E-09 NA  1.19E-02
Zinc 5.91E+02 8.10E-04 3.00E-01 2.70E-03 3.23E-05 3.00E-01 1.08E-04 1.23E-07 NA  2.81E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks  

DRAFT

Page 37 of 277



Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
Aldrin 1.29E+00 1.77E-06 3.00E-05 5.89E-02 3.53E-07 3.00E-05 1.18E-02 2.69E-10 NA  7.07E-02
alpha-BHC 2.60E-02 3.56E-08 5.00E-04 7.12E-05 7.11E-09 5.00E-04 1.42E-05 5.41E-12 NA  8.54E-05
alpha-Chlordane 4.04E-02 5.53E-08 5.00E-04 1.11E-04 1.10E-08 5.00E-04 2.21E-05 8.41E-12 2.00E-04 4.21E-08 1.33E-04
4,4'-DDD 9.16E+00 1.25E-05 NA  2.50E-06 NA 1.91E-09 NA  
4,4'-DDE 3.56E+00 4.88E-06 NA  9.73E-07 NA 7.41E-10 NA  
4,4'-DDT 3.25E-01 4.45E-07 5.00E-04 8.90E-04 8.88E-08 5.00E-04 1.78E-04 6.77E-11 NA  1.07E-03
beta-BHC 3.50E-02 4.79E-08 NA  9.57E-09 NA 7.29E-12 NA  
delta-BHC 4.10E-03 5.62E-09 NA  1.12E-09 NA 8.54E-13 NA  
Dieldrin 1.34E+00 1.84E-06 5.00E-05 3.67E-02 3.66E-07 5.00E-05 7.32E-03 2.79E-10 NA  4.40E-02
Endosulfan sulfate 1.60E-03 2.19E-09 6.00E-03 3.65E-07 4.37E-10 6.00E-03 7.29E-08 3.33E-13 NA  4.38E-07
Endrin 4.60E-03 6.30E-09 3.00E-04 2.10E-05 1.26E-09 3.00E-04 4.19E-06 9.58E-13 NA  2.52E-05
Endrin aldehyde 1.10E-03 1.51E-09 3.00E-04 5.02E-06 3.01E-10 3.00E-04 1.00E-06 2.29E-13 NA  6.02E-06
Endrin ketone 1.20E-02 1.64E-08 3.00E-04 5.48E-05 3.28E-09 3.00E-04 1.09E-05 2.50E-12 NA  6.57E-05
gamma-Chlordane 1.09E-01 1.49E-07 5.00E-04 2.99E-04 2.98E-08 5.00E-04 5.96E-05 2.27E-11 2.00E-04 1.13E-07 3.58E-04
Heptachlor 8.80E-03 1.21E-08 3.00E-05 4.02E-04 2.40E-09 3.00E-05 8.02E-05 1.83E-12 NA  4.82E-04
Methoxychlor 3.90E-03 5.34E-09 2.00E-05 2.67E-04 1.07E-09 2.00E-05 5.33E-05 8.12E-13 NA  3.20E-04
Aroclor-1260 6.40E-01 8.77E-07 2.00E-05 4.38E-02 5.25E-07 2.00E-05 2.62E-02 1.33E-10 NA  7.01E-02
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.54E+00 2.11E-06 1.00E-02 2.11E-04 8.42E-07 1.00E-02 8.42E-05 8.87E-06 5.71E-04 1.55E-02 1.58E-02
1,2-Dichlorobenzene 5.47E+01 7.49E-05 9.00E-02 8.33E-04 2.99E-05 9.00E-02 3.32E-04 9.37E-04 5.71E-02 1.64E-02 1.76E-02
1,3-Dichlorobenzene 2.02E+00 2.77E-06 NA  1.10E-06 NA 3.46E-05 NA  
1,4-Dichlorobenzene 2.55E+01 3.49E-05 7.00E-02 4.99E-04 1.39E-05 7.00E-02 1.99E-04 4.96E-04 2.29E-01 2.17E-03 2.87E-03
2-Methylnaphthalene 1.14E+02 1.56E-04 4.00E-03 3.90E-02 9.35E-05 4.00E-03 2.34E-02 5.08E-04 NA  6.24E-02
2-Methylphenol 9.90E-01 1.36E-06 5.00E-02 2.71E-05 5.41E-07 5.00E-02 1.08E-05 2.06E-10 1.71E-01 1.20E-09 3.79E-05
4-Chloro-3-methylphenol 7.20E+00 9.86E-06 NA  3.94E-06 NA 1.50E-09 NA  
4-Methylphenol 3.60E+00 4.93E-06 5.00E-03 9.86E-04 1.97E-06 5.00E-03 3.94E-04 7.49E-10 1.71E-01 4.37E-09 1.38E-03
Acenaphthene 9.18E+00 1.26E-05 6.00E-02 2.10E-04 7.53E-06 6.00E-02 1.25E-04 1.04E-05 NA  3.35E-04
Anthracene 1.10E+00 1.51E-06 3.00E-01 5.02E-06 9.02E-07 3.00E-01 3.01E-06 3.49E-07 NA  8.03E-06
Benzo(a)anthracene 5.50E-01 7.53E-07 NA  4.51E-07 NA 1.15E-10 NA  
Benzo(a)pyrene 5.00E-01 6.85E-07 NA  4.10E-07 NA 1.04E-10 NA  
Benzo(b)fluoranthene 4.20E-01 5.75E-07 NA  3.44E-07 NA 8.74E-11 NA  
Benzo(g,h,i)perylene 4.30E-01 5.89E-07 NA  3.53E-07 NA 8.95E-11 NA  
Benzo(k)fluoranthene 4.30E-01 5.89E-07 NA  3.53E-07 NA 8.95E-11 NA  
Benzyl butyl phthalate 7.60E+00 1.04E-05 2.00E-01 5.21E-05 4.15E-06 2.00E-01 2.08E-05 1.58E-09 NA  7.28E-05
Biphenyl (diphenyl) 4.40E+00 6.03E-06 5.00E-02 1.21E-04 2.40E-06 5.00E-02 4.81E-05 9.16E-10 NA  1.69E-04
bis(2-Ethylhexyl)phthalate 9.85E+00 1.35E-05 2.00E-02 6.75E-04 5.38E-06 2.00E-02 2.69E-04 2.05E-09 NA  9.44E-04
Caprolactam 9.50E-02 1.30E-07 5.00E-01 2.60E-07 5.19E-08 5.00E-01 1.04E-07 1.98E-11 NA  3.64E-07
Carbazole 1.10E+00 1.51E-06 NA  6.01E-07 NA 2.29E-10 NA  
Chrysene 9.10E-01 1.25E-06 NA  7.46E-07 NA 1.89E-10 NA  
Dibenz(a,h)anthracene 1.20E-01 1.64E-07 NA  9.84E-08 NA 2.50E-11 NA  
Dibenzofuran 4.10E+00 5.62E-06 2.00E-03 2.81E-03 2.24E-06 2.00E-03 1.12E-03 2.03E-06 NA  3.93E-03
Di-n-butyl phthalate 2.90E+00 3.97E-06 1.00E-01 3.97E-05 1.59E-06 1.00E-01 1.59E-05 6.04E-10 NA  5.56E-05
Fluoranthene 4.20E+00 5.75E-06 4.00E-02 1.44E-04 3.44E-06 4.00E-02 8.61E-05 8.74E-10 NA  2.30E-04
Fluorene 8.31E+00 1.14E-05 4.00E-02 2.85E-04 6.81E-06 4.00E-02 1.70E-04 4.05E-06 NA  4.55E-04
Indeno(1,2,3-c,d)pyrene 4.40E-01 6.03E-07 NA  3.61E-07 NA 9.16E-11 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Naphthalene 5.28E+01 7.23E-05 2.00E-02 3.62E-03 4.33E-05 2.00E-02 2.16E-03 2.35E-04 8.57E-04 2.74E-01 2.80E-01
Phenanthrene 1.21E+01 1.66E-05 NA  9.92E-06 NA 2.52E-09 NA  
Pyrene 3.97E+00 5.44E-06 3.00E-02 1.81E-04 3.25E-06 3.00E-02 1.08E-04 2.60E-07 NA  2.90E-04
1,1,1-Trichloroethane 2.51E-02 3.44E-08 2.00E+00 1.72E-08 1.37E-08 2.00E+00 6.86E-09 2.98E-06 1.43E+00 2.09E-06 2.11E-06
1,1-Dichloroethane 1.01E+01 1.38E-05 2.00E-01 6.92E-05 5.52E-06 2.00E-01 2.76E-05 1.14E-03 NA  9.68E-05
1,1-Dichloroethene 6.80E-02 9.32E-08 5.00E-02 1.86E-06 3.72E-08 5.00E-02 7.43E-07 1.31E-05 2.00E-02 6.56E-04 6.58E-04
1,2-Dichloroethane 6.05E-02 8.29E-08 2.00E-02 4.14E-06 3.31E-08 2.00E-02 1.65E-06 4.31E-06 6.86E-01 6.28E-06 1.21E-05
Acetone 2.26E-01 3.10E-07 9.00E-01 3.44E-07 1.24E-07 9.00E-01 1.37E-07 5.72E-06 8.86E+00 6.46E-07 1.13E-06
Benzene 1.93E+00 2.64E-06 4.00E-03 6.61E-04 1.05E-06 4.00E-03 2.64E-04 1.88E-04 8.57E-03 2.19E-02 2.28E-02
Carbon disulfide 6.29E-03 8.62E-09 1.00E-01 8.62E-08 3.44E-09 1.00E-01 3.44E-08 1.48E-06 2.00E-01 7.41E-06 7.53E-06
Chlorobenzene 1.01E+01 1.38E-05 2.00E-02 6.92E-04 5.52E-06 2.00E-02 2.76E-04 4.07E-04 1.43E-02 2.85E-02 2.95E-02
Chloroethane 2.40E-02 3.29E-08 NA  1.31E-08 NA 5.81E-06 2.86E+00 2.03E-06 2.03E-06
Chloromethane 1.27E-01 1.74E-07 NA  6.94E-08 NA 6.49E-06 2.57E-02 2.52E-04 2.52E-04
cis-1,2-Dichloroethene 1.49E+02 2.04E-04 1.00E-02 2.04E-02 8.14E-05 1.00E-02 8.14E-03 1.39E-02 NA  2.86E-02
Cyclohexane 2.55E+00 3.49E-06 NA  1.39E-06 NA 6.68E-04 1.71E+00 3.90E-04 3.90E-04
Ethylbenzene 2.24E+01 3.07E-05 1.00E-01 3.07E-04 1.22E-05 1.00E-01 1.22E-04 1.04E-03 2.86E-01 3.65E-03 4.08E-03
Isopropylbenzene (cumene) 5.35E+00 7.33E-06 1.00E-01 7.33E-05 2.92E-06 1.00E-01 2.92E-05 4.79E-04 1.14E-01 4.19E-03 4.30E-03
Methyl ethyl ketone 3.14E-01 4.30E-07 6.00E-01 7.17E-07 1.72E-07 6.00E-01 2.86E-07 5.20E-06 1.43E+00 3.64E-06 4.64E-06
Methyl isobutyl ketone 5.74E+00 7.86E-06 8.00E-02 9.83E-05 3.14E-06 8.00E-02 3.92E-05 7.34E-05 8.57E-01 8.56E-05 2.23E-04
Methyl tert-butyl ether 4.00E-03 5.48E-09 NA  2.19E-09 NA 2.74E-07 8.57E-01 3.20E-07 3.20E-07
Methylcyclohexane 1.02E+01 1.40E-05 NA  5.58E-06 NA 1.62E-03 8.60E-01 1.88E-03 1.88E-03
Methylene chloride 8.38E-03 1.15E-08 6.00E-02 1.91E-07 4.58E-09 6.00E-02 7.63E-08 1.08E-06 2.86E-01 3.78E-06 4.05E-06
Styrene 5.14E-01 7.04E-07 2.00E-01 3.52E-06 2.81E-07 2.00E-01 1.40E-06 1.23E-05 2.57E-01 4.79E-05 5.28E-05
Tetrachloroethene 8.76E-02 1.20E-07 1.00E-02 1.20E-05 4.79E-08 1.00E-02 4.79E-06 1.10E-05 1.00E-02 1.10E-03 1.12E-03
Toluene 1.16E+02 1.59E-04 8.00E-02 1.99E-03 6.34E-05 8.00E-02 7.93E-04 9.37E-03 8.57E-02 1.09E-01 1.12E-01
trans-1,2-Dichloroethene 6.38E-01 8.74E-07 2.00E-02 4.37E-05 3.49E-07 2.00E-02 1.74E-05 8.75E-05 1.71E-02 5.11E-03 5.17E-03
Trichloroethene 5.21E-01 7.14E-07 3.00E-04 2.38E-03 2.85E-07 3.00E-04 9.49E-04 5.13E-05 1.00E-02 5.13E-03 8.46E-03
Vinyl chloride 1.28E+00 1.75E-06 3.00E-03 5.84E-04 7.00E-07 3.00E-03 2.33E-04 3.94E-04 2.86E-02 1.38E-02 1.46E-02
Xylenes, total 1.57E+02 2.15E-04 2.00E-01 1.08E-03 8.58E-05 2.00E-01 4.29E-04 8.27E-03 2.86E-02 2.90E-01 2.91E-01
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 1.33E-09 NA  1.59E-10 NA 2.02E-13 1.14E-08 1.77E-05 1.77E-05
1,2,3,4,6,7,8-HpCDF 1.60E-04 2.19E-10 NA  2.62E-11 NA 3.33E-14 1.14E-08 2.91E-06 2.91E-06
1,2,3,4,7,8,9-HpCDF 7.93E-06 1.09E-11 NA  1.30E-12 NA 1.65E-15 1.14E-08 1.44E-07 1.44E-07
1,2,3,4,7,8-HxCDD 1.64E-05 2.25E-11 NA  2.69E-12 NA 3.41E-15 1.14E-08 2.99E-07 2.99E-07
1,2,3,4,7,8-HxCDF 2.26E-06 3.10E-12 NA  3.71E-13 NA 4.71E-16 1.14E-08 4.12E-08 4.12E-08
1,2,3,6,7,8-HxCDD 7.35E-05 1.01E-10 NA  1.21E-11 NA 1.53E-14 1.14E-08 1.34E-06 1.34E-06
1,2,3,6,7,8-HxCDF 1.50E-05 2.05E-11 NA  2.46E-12 NA 3.12E-15 1.14E-08 2.73E-07 2.73E-07
1,2,3,7,8,9-HxCDD 4.14E-05 5.67E-11 NA  6.79E-12 NA 8.62E-15 1.14E-08 7.54E-07 7.54E-07
1,2,3,7,8,9-HxCDF 8.75E-06 1.20E-11 NA  1.43E-12 NA 1.82E-15 1.14E-08 1.59E-07 1.59E-07
1,2,3,7,8-PeCDD 1.53E-05 2.10E-11 NA  2.51E-12 NA 3.19E-15 1.14E-08 2.79E-07 2.79E-07
2,3,4,6,7,8-HxCDF 1.51E-05 2.07E-11 NA  2.48E-12 NA 3.14E-15 1.14E-08 2.75E-07 2.75E-07
2,3,4,7,8-PeCDF 3.66E-05 5.01E-11 NA  6.00E-12 NA 7.62E-15 1.14E-08 6.67E-07 6.67E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

2,3,7,8-TCDF 4.63E-06 6.34E-12 NA  7.59E-13 NA 9.64E-16 1.14E-08 8.43E-08 8.43E-08
OCDD 8.20E-03 1.12E-08 NA  1.34E-09 NA 1.71E-12 1.14E-08 1.49E-04 1.49E-04
OCDF 3.25E-04 4.45E-10 NA  5.33E-11 NA 6.77E-14 1.14E-08 5.92E-06 5.92E-06

Total Risk (Hazard Index): 0.57 Total Risk (Hazard Index): 0.10 Total Risk (Hazard Index): 0.82 1.49
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-9
Risk Calculation Worksheet  for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (6 years) Skin Surface Area (Soil Contact; 1 event per day) SA_s 2900 cm2/day [soil]

Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.26E+04 1.38E-02 NA 4.00E-04 NA 5.25E-07 NA
Antimony 1.36E+01 1.49E-05 NA 4.32E-07 NA 5.66E-10 NA
Arsenic 7.71E+00 8.45E-06 1.50E+00 1.27E-05 7.35E-07 1.50E+00 1.10E-06 3.21E-10 1.51E+01 4.83E-09 1.38E-05
Barium 5.13E+02 5.62E-04 NA 1.63E-05 NA 2.14E-08 NA
Beryllium 6.14E-01 6.73E-07 NA 1.95E-08 NA 2.56E-11 8.40E+00 2.15E-10 2.15E-10
Cadmium 1.58E+00 1.73E-06 NA 5.02E-09 NA 6.58E-11 6.30E+00 4.14E-10 4.14E-10
Chromium 1.41E+03 1.55E-03 NA 4.48E-05 NA 5.87E-08 NA
Cobalt 8.75E+00 9.59E-06 NA 2.78E-07 NA 3.64E-10 3.15E+00 1.15E-09 1.15E-09
Copper 2.29E+02 2.51E-04 NA 7.28E-06 NA 9.53E-09 NA
Iron 2.61E+04 2.86E-02 NA 8.29E-04 NA 1.09E-06 NA
Lead 6.40E+02 7.01E-04 NA 2.03E-05 NA 2.66E-08 NA
Manganese 1.14E+03 1.25E-03 NA 3.62E-05 NA 4.75E-08 NA
Nickel 4.22E+01 4.62E-05 NA 1.34E-06 NA 1.76E-09 9.10E-01 1.60E-09 1.60E-09
Selenium 2.50E+00 2.74E-06 NA 7.95E-08 NA 1.04E-10 NA
Silver 8.43E-01 9.24E-07 NA 2.68E-08 NA 3.51E-11 NA
Thallium 3.16E+00 3.46E-06 NA 1.00E-07 NA 1.32E-10 NA
Vanadium 4.16E+01 4.56E-05 NA 1.32E-06 NA 1.73E-09 NA

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Zinc 5.91E+02 6.48E-04 NA 1.88E-05 NA 2.46E-08 NA
Pesticides/PCBs
Aldrin 1.29E+00 1.41E-06 1.70E+01 2.40E-05 2.05E-07 1.70E+01 3.48E-06 5.37E-11 1.72E+01 9.21E-10 2.75E-05
alpha-BHC 2.60E-02 2.85E-08 6.30E+00 1.80E-07 4.13E-09 6.30E+00 2.60E-08 1.08E-12 6.30E+00 6.82E-12 2.06E-07
alpha-Chlordane 4.04E-02 4.43E-08 1.30E+00 5.76E-08 6.42E-09 1.30E+00 8.35E-09 1.68E-12 3.50E-01 5.89E-13 6.59E-08
4,4'-DDD 9.16E+00 1.00E-05 2.40E-01 2.41E-06 1.46E-06 2.40E-01 3.49E-07 3.81E-10 2.42E-01 9.21E-11 2.76E-06
4,4'-DDE 3.56E+00 3.90E-06 3.40E-01 1.33E-06 5.66E-07 3.40E-01 1.92E-07 1.48E-10 3.40E-01 5.03E-11 1.52E-06
4,4'-DDT 3.25E-01 3.56E-07 3.40E-01 1.21E-07 5.16E-08 3.40E-01 1.76E-08 1.35E-11 3.40E-01 4.59E-12 1.39E-07
beta-BHC 3.50E-02 3.84E-08 1.80E+00 6.90E-08 5.56E-09 1.80E+00 1.00E-08 1.46E-12 1.86E+00 2.70E-12 7.91E-08
delta-BHC 4.10E-03 4.49E-09 NA 6.52E-10 NA 1.71E-13 NA
Dieldrin 1.34E+00 1.47E-06 1.60E+01 2.35E-05 2.13E-07 1.60E+01 3.41E-06 5.58E-11 1.61E+01 8.98E-10 2.69E-05
Endosulfan sulfate 1.60E-03 1.75E-09 NA 2.54E-10 NA 6.66E-14 NA
Endrin 4.60E-03 5.04E-09 NA 7.31E-10 NA 1.92E-13 NA
Endrin aldehyde 1.10E-03 1.21E-09 NA 1.75E-10 NA 4.58E-14 NA
Endrin ketone 1.20E-02 1.32E-08 NA 1.91E-09 NA 5.00E-13 NA
gamma-Chlordane 1.09E-01 1.19E-07 1.20E+00 1.43E-07 1.73E-08 1.20E+00 2.08E-08 4.54E-12 3.50E-01 1.59E-12 1.64E-07
Heptachlor 8.80E-03 9.64E-09 4.50E+00 4.34E-08 1.40E-09 4.50E+00 6.29E-09 3.66E-13 4.55E+00 1.67E-12 4.97E-08
Methoxychlor 3.90E-03 4.27E-09 NA 6.20E-10 NA 1.62E-13 NA
Aroclor-1260 6.40E-01 7.01E-07 2.00E+00 1.40E-06 3.05E-07 2.00E+00 6.10E-07 2.66E-11 2.00E+00 5.33E-11 2.01E-06
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.54E+00 1.69E-06 2.90E-02 4.89E-08 4.89E-07 2.90E-02 1.42E-08 1.77E-06 NA 6.31E-08
1,2-Dichlorobenzene 5.47E+01 5.99E-05 NA 1.74E-05 NA 1.87E-04 NA
1,3-Dichlorobenzene 2.02E+00 2.21E-06 NA 6.42E-07 NA 6.92E-06 NA
1,4-Dichlorobenzene 2.55E+01 2.79E-05 5.40E-03 1.51E-07 8.10E-06 5.40E-03 4.38E-08 9.91E-05 3.85E-02 3.82E-06 4.01E-06
2-Methylnaphthalene 1.14E+02 1.25E-04 NA 5.43E-05 NA 1.02E-04 NA
2-Methylphenol 9.90E-01 1.08E-06 NA 3.15E-07 NA 4.12E-11 NA
4-Chloro-3-methylphenol 7.20E+00 7.89E-06 NA 2.29E-06 NA 3.00E-10 NA
4-Methylphenol 3.60E+00 3.95E-06 NA 1.14E-06 NA 1.50E-10 NA
Acenaphthene 9.18E+00 1.01E-05 NA 4.38E-06 NA 2.08E-06 NA
Anthracene 1.10E+00 1.21E-06 NA 5.24E-07 NA 6.98E-08 NA
Benzo(a)anthracene 5.50E-01 6.03E-07 1.20E+00 7.23E-07 2.62E-07 1.20E+00 3.15E-07 2.29E-11 3.85E-01 8.82E-12 1.04E-06
Benzo(a)pyrene 5.00E-01 5.48E-07 1.20E+01 6.58E-06 2.38E-07 1.20E+01 2.86E-06 2.08E-11 3.85E+00 8.02E-11 9.44E-06
Benzo(b)fluoranthene 4.20E-01 4.60E-07 1.20E+00 5.52E-07 2.00E-07 1.20E+00 2.40E-07 1.75E-11 3.85E-01 6.73E-12 7.93E-07
Benzo(g,h,i)perylene 4.30E-01 4.71E-07 NA 2.05E-07 NA 1.79E-11 NA
Benzo(k)fluoranthene 4.30E-01 4.71E-07 1.20E+00 5.65E-07 2.05E-07 1.20E+00 2.46E-07 1.79E-11 3.85E-01 6.89E-12 8.11E-07
Benzyl butyl phthalate 7.60E+00 8.33E-06 1.90E-03 1.58E-08 2.42E-06 1.90E-03 4.59E-09 3.16E-10 NA 2.04E-08
Biphenyl (diphenyl) 4.40E+00 4.82E-06 NA 1.40E-06 NA 1.83E-10 NA
bis(2-Ethylhexyl)phthalate 9.85E+00 1.08E-05 1.40E-02 1.51E-07 3.13E-06 1.40E-02 4.38E-08 4.10E-10 8.40E-03 3.45E-12 1.95E-07
Caprolactam 9.50E-02 1.04E-07 NA 3.02E-08 NA 3.96E-12 NA
Carbazole 1.10E+00 1.21E-06 NA 3.50E-07 NA 4.58E-11 NA
Chrysene 9.10E-01 9.97E-07 1.20E-01 1.20E-07 4.34E-07 1.20E-01 5.21E-08 3.79E-11 3.85E-02 1.46E-12 1.72E-07
Dibenz(a,h)anthracene 1.20E-01 1.32E-07 7.30E+00 9.60E-07 5.72E-08 7.30E+00 4.18E-07 5.00E-12 4.20E+00 2.10E-11 1.38E-06
Dibenzofuran 4.10E+00 4.49E-06 NA 1.30E-06 NA 4.05E-07 NA
Di-n-butyl phthalate 2.90E+00 3.18E-06 NA 9.22E-07 NA 1.21E-10 NA
Fluoranthene 4.20E+00 4.60E-06 NA 2.00E-06 NA 1.75E-10 NA
Fluorene 8.31E+00 9.11E-06 NA 3.96E-06 NA 8.11E-07 NA
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Indeno(1,2,3-c,d)pyrene 4.40E-01 4.82E-07 1.20E+00 5.79E-07 2.10E-07 1.20E+00 2.52E-07 1.83E-11 3.85E-01 7.05E-12 8.30E-07
Naphthalene 5.28E+01 5.79E-05 1.20E-01 6.94E-06 2.52E-05 1.20E-01 3.02E-06 4.70E-05 1.19E-01 5.60E-06 1.56E-05
Phenanthrene 1.21E+01 1.33E-05 NA 5.77E-06 NA 5.04E-10 NA
Pyrene 3.97E+00 4.35E-06 NA 1.89E-06 NA 5.20E-08 NA
1,1,1-Trichloroethane 2.51E-02 2.75E-08 NA 7.98E-09 NA 5.96E-07 NA
1,1-Dichloroethane 1.01E+01 1.11E-05 5.70E-03 6.31E-08 3.21E-06 5.70E-03 1.83E-08 2.29E-04 5.70E-03 1.30E-06 1.38E-06
1,1-Dichloroethene 6.80E-02 7.45E-08 NA 2.16E-08 NA 2.62E-06 9.10E-02 2.39E-07 2.39E-07
1,2-Dichloroethane 6.05E-02 6.63E-08 9.10E-02 6.03E-09 1.92E-08 9.10E-02 1.75E-09 8.61E-07 9.10E-02 7.84E-08 8.62E-08
Acetone 2.26E-01 2.48E-07 NA 7.18E-08 NA 1.14E-06 NA
Benzene 1.93E+00 2.12E-06 1.00E-01 2.12E-07 6.13E-07 1.00E-01 6.13E-08 3.75E-05 1.02E-01 3.81E-06 4.08E-06
Carbon disulfide 6.29E-03 6.89E-09 NA 2.00E-09 NA 2.96E-07 NA
Chlorobenzene 1.01E+01 1.11E-05 NA 3.21E-06 NA 8.15E-05 NA
Chloroethane 2.40E-02 2.63E-08 NA 7.63E-09 NA 1.16E-06 2.90E-03 3.37E-09 3.37E-09
Chloromethane 1.27E-01 1.39E-07 NA 4.04E-08 NA 1.30E-06 NA
cis-1,2-Dichloroethene 1.49E+02 1.63E-04 NA 4.74E-05 NA 2.77E-03 NA
Cyclohexane 2.55E+00 2.79E-06 NA 8.10E-07 NA 1.34E-04 NA
Ethylbenzene 2.24E+01 2.45E-05 1.10E-02 2.70E-07 7.12E-06 1.10E-02 7.83E-08 2.08E-04 8.75E-03 1.82E-06 2.17E-06
Isopropylbenzene (cumene) 5.35E+00 5.86E-06 NA 1.70E-06 NA 9.58E-05 NA
Methyl ethyl ketone 3.14E-01 3.44E-07 NA 9.98E-08 NA 1.04E-06 NA
Methyl isobutyl ketone 5.74E+00 6.29E-06 NA 1.82E-06 NA 1.47E-05 NA
Methyl tert-butyl ether 4.00E-03 4.38E-09 1.80E-03 7.89E-12 1.27E-09 1.80E-03 2.29E-12 5.48E-08 9.10E-04 4.99E-11 6.01E-11
Methylcyclohexane 1.02E+01 1.12E-05 NA 3.24E-06 NA 3.24E-04 NA
Methylene chloride 8.38E-03 9.18E-09 1.40E-02 1.29E-10 2.66E-09 1.40E-02 3.73E-11 2.16E-07 3.50E-03 7.56E-10 9.22E-10
Styrene 5.14E-01 5.63E-07 NA 1.63E-07 NA 2.46E-06 NA
Tetrachloroethene 8.76E-02 9.60E-08 5.40E-01 5.18E-08 2.78E-08 5.40E-01 1.50E-08 2.21E-06 2.07E-02 4.55E-08 1.12E-07
Toluene 1.16E+02 1.27E-04 NA 3.69E-05 NA 1.87E-03 NA
trans-1,2-Dichloroethene 6.38E-01 6.99E-07 NA 2.03E-07 NA 1.75E-05 NA
Trichloroethene 5.21E-01 5.71E-07 5.90E-03 3.37E-09 1.66E-07 5.90E-03 9.77E-10 1.03E-05 7.00E-03 7.19E-08 7.62E-08
Vinyl chloride 1.28E+00 1.40E-06 7.20E-01 1.01E-06 4.07E-07 7.20E-01 2.93E-07 7.88E-05 2.73E-01 2.15E-05 2.28E-05
Xylenes, total 1.57E+02 1.72E-04 NA 4.99E-05 NA 1.65E-03 NA
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 1.07E-09 1.50E+03 1.60E-06 9.27E-11 1.50E+03 1.39E-07 4.05E-14 1.50E+03 6.07E-11 1.74E-06
1,2,3,4,6,7,8-HpCDF 1.60E-04 1.75E-10 1.50E+03 2.63E-07 1.53E-11 1.50E+03 2.29E-08 6.66E-15 1.50E+03 9.99E-12 2.86E-07
1,2,3,4,7,8,9-HpCDF 7.93E-06 8.69E-12 1.50E+03 1.30E-08 7.56E-13 1.50E+03 1.13E-09 3.30E-16 1.50E+03 4.95E-13 1.42E-08
1,2,3,4,7,8-HxCDD 1.64E-05 1.80E-11 1.50E+04 2.70E-07 1.56E-12 1.50E+04 2.35E-08 6.83E-16 1.50E+04 1.02E-11 2.93E-07
1,2,3,4,7,8-HxCDF 2.26E-06 2.48E-12 1.50E+04 3.72E-08 2.15E-13 1.50E+04 3.23E-09 9.41E-17 1.50E+04 1.41E-12 4.04E-08
1,2,3,6,7,8-HxCDD 7.35E-05 8.05E-11 1.50E+04 1.21E-06 7.01E-12 1.50E+04 1.05E-07 3.06E-15 1.50E+04 4.59E-11 1.31E-06
1,2,3,6,7,8-HxCDF 1.50E-05 1.64E-11 1.50E+04 2.47E-07 1.43E-12 1.50E+04 2.15E-08 6.25E-16 1.50E+04 9.37E-12 2.68E-07
1,2,3,7,8,9-HxCDD 4.14E-05 4.54E-11 1.50E+04 6.81E-07 3.95E-12 1.50E+04 5.92E-08 1.72E-15 1.50E+04 2.59E-11 7.40E-07
1,2,3,7,8,9-HxCDF 8.75E-06 9.59E-12 1.50E+04 1.44E-07 8.34E-13 1.50E+04 1.25E-08 3.64E-16 1.50E+04 5.46E-12 1.56E-07
1,2,3,7,8-PeCDD 1.53E-05 1.68E-11 1.50E+05 2.52E-06 1.46E-12 1.50E+05 2.19E-07 6.37E-16 1.50E+05 9.56E-11 2.73E-06
2,3,4,6,7,8-HxCDF 1.51E-05 1.65E-11 1.50E+04 2.48E-07 1.44E-12 1.50E+04 2.16E-08 6.29E-16 1.50E+04 9.43E-12 2.70E-07
2,3,4,7,8-PeCDF 3.66E-05 4.01E-11 7.50E+04 3.01E-06 3.49E-12 7.50E+04 2.62E-07 1.52E-15 7.50E+04 1.14E-10 3.27E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

2,3,7,8-TCDF 4.63E-06 5.07E-12 1.50E+04 7.61E-08 4.41E-13 1.50E+04 6.62E-09 1.93E-16 1.50E+04 2.89E-12 8.27E-08
OCDD 8.20E-03 8.99E-09 1.50E+01 1.35E-07 7.82E-10 1.50E+01 1.17E-08 3.41E-13 1.50E+01 5.12E-12 1.47E-07
OCDF 3.25E-04 3.56E-10 1.50E+01 5.34E-09 3.10E-11 1.50E+01 4.65E-10 1.35E-14 1.50E+01 2.03E-13 5.81E-09

Total Risk: 9.54E-05 Total Risk: 1.81E-05 Total Risk: 3.83E-05 1.52E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 2E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.

DRAFT

Page 44 of 277



Table 1-10
Risk Calculation Worksheet  for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (6 years) Skin Surface Area (Soil Contact; 1 event per day) SA_s 2900 cm2/day [soil]

Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.26E+04 1.61E-01 1.00E+00 1.61E-01 4.67E-03 1.00E+00 4.67E-03 6.12E-06 1.40E-03 4.37E-03 1.70E-01
Antimony 1.36E+01 1.74E-04 4.00E-04 4.35E-01 5.04E-06 4.00E-04 1.26E-02 6.61E-09 NA  4.47E-01
Arsenic 7.71E+00 9.86E-05 3.00E-04 3.29E-01 8.58E-06 3.00E-04 2.86E-02 3.75E-09 4.29E-06 8.74E-04 3.58E-01
Barium 5.13E+02 6.56E-03 2.00E-01 3.28E-02 1.90E-04 2.00E-01 9.51E-04 2.49E-07 1.43E-04 1.74E-03 3.55E-02
Beryllium 6.14E-01 7.85E-06 2.00E-03 3.93E-03 2.28E-07 2.00E-03 1.14E-04 2.98E-10 2.00E-06 1.49E-04 4.19E-03
Cadmium 1.58E+00 2.02E-05 1.10E-05 1.84E+00 5.86E-08 1.10E-05 5.33E-03 7.68E-10 2.86E-06 2.69E-04 1.84E+00
Chromium 1.41E+03 1.80E-02 NA 5.23E-04 NA 6.85E-07 NA  
Cobalt 8.75E+00 1.12E-04 3.00E-04 3.73E-01 3.24E-06 3.00E-04 1.08E-02 4.25E-09 1.71E-06 2.48E-03 3.86E-01
Copper 2.29E+02 2.93E-03 4.00E-02 7.32E-02 8.49E-05 4.00E-02 2.12E-03 1.11E-07 NA  7.53E-02
Iron 2.61E+04 3.34E-01 7.00E-01 4.77E-01 9.68E-03 7.00E-01 1.38E-02 1.27E-05 NA  4.91E-01
Lead 6.40E+02 8.18E-03 NA 2.37E-04 NA 3.11E-07 NA  
Manganese 1.14E+03 1.46E-02 2.40E-02 6.07E-01 4.23E-04 2.40E-02 1.76E-02 5.54E-07 1.43E-05 3.88E-02 6.64E-01
Nickel 4.22E+01 5.40E-04 1.10E-02 4.90E-02 1.56E-05 1.10E-02 1.42E-03 2.05E-08 2.57E-05 7.97E-04 5.13E-02
Selenium 2.50E+00 3.20E-05 5.00E-03 6.39E-03 9.27E-07 5.00E-03 1.85E-04 1.21E-09 5.71E-03 2.13E-07 6.58E-03
Silver 8.43E-01 1.08E-05 5.00E-03 2.16E-03 3.13E-07 5.00E-03 6.25E-05 4.10E-10 NA  2.22E-03
Thallium 3.16E+00 4.04E-05 6.60E-05 6.12E-01 1.17E-06 6.60E-05 1.78E-02 1.54E-09 NA  6.30E-01
Vanadium 4.16E+01 5.32E-04 5.00E-03 1.06E-01 1.54E-05 5.00E-03 3.08E-03 2.02E-08 NA  1.09E-01

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Zinc 5.91E+02 7.56E-03 3.00E-01 2.52E-02 2.19E-04 3.00E-01 7.30E-04 2.87E-07 NA  2.59E-02
Pesticides/PCBs
Aldrin 1.29E+00 1.65E-05 3.00E-05 5.50E-01 2.39E-06 3.00E-05 7.97E-02 6.27E-10 NA  6.29E-01
alpha-BHC 2.60E-02 3.32E-07 5.00E-04 6.65E-04 4.82E-08 5.00E-04 9.64E-05 1.26E-11 NA  7.61E-04
alpha-Chlordane 4.04E-02 5.17E-07 3.30E-05 1.57E-02 7.49E-08 3.30E-05 2.27E-03 1.96E-11 2.00E-04 9.81E-08 1.79E-02
4,4'-DDD 9.16E+00 1.17E-04 NA 1.70E-05 NA 4.45E-09 NA  
4,4'-DDE 3.56E+00 4.55E-05 NA 6.60E-06 NA 1.73E-09 NA  
4,4'-DDT 3.25E-01 4.16E-06 5.00E-04 8.31E-03 6.03E-07 5.00E-04 1.21E-03 1.58E-10 NA  9.52E-03
beta-BHC 3.50E-02 4.47E-07 NA 6.49E-08 NA 1.70E-11 NA  
delta-BHC 4.10E-03 5.24E-08 NA 7.60E-09 NA 1.99E-12 NA  
Dieldrin 1.34E+00 1.71E-05 5.00E-05 3.43E-01 2.48E-06 5.00E-05 4.97E-02 6.51E-10 NA  3.92E-01
Endosulfan sulfate 1.60E-03 2.05E-08 6.00E-03 3.41E-06 2.97E-09 6.00E-03 4.94E-07 7.77E-13 NA  3.90E-06
Endrin 4.60E-03 5.88E-08 3.00E-04 1.96E-04 8.53E-09 3.00E-04 2.84E-05 2.23E-12 NA  2.24E-04
Endrin aldehyde 1.10E-03 1.41E-08 3.00E-04 4.69E-05 2.04E-09 3.00E-04 6.80E-06 5.34E-13 NA  5.37E-05
Endrin ketone 1.20E-02 1.53E-07 3.00E-04 5.11E-04 2.22E-08 3.00E-04 7.42E-05 5.83E-12 NA  5.86E-04
gamma-Chlordane 1.09E-01 1.39E-06 3.30E-05 4.22E-02 2.02E-07 3.30E-05 6.12E-03 5.29E-11 2.00E-04 2.65E-07 4.84E-02
Heptachlor 8.80E-03 1.13E-07 3.00E-05 3.75E-03 1.63E-08 3.00E-05 5.44E-04 4.27E-12 3.00E-05 1.42E-07 4.29E-03
Methoxychlor 3.90E-03 4.99E-08 2.00E-05 2.49E-03 7.23E-09 2.00E-05 3.62E-04 1.89E-12 2.00E-05 9.47E-08 2.85E-03
Aroclor-1260 6.40E-01 8.18E-06 2.00E-05 4.09E-01 3.56E-06 2.00E-05 1.78E-01 3.11E-10 NA  5.87E-01
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.54E+00 1.97E-05 1.00E-02 1.97E-03 5.71E-06 1.00E-02 5.71E-04 2.07E-05 5.71E-04 3.62E-02 3.88E-02
1,2-Dichlorobenzene 5.47E+01 6.99E-04 9.00E-02 7.77E-03 2.03E-04 9.00E-02 2.25E-03 2.19E-03 5.71E-02 3.82E-02 4.83E-02
1,3-Dichlorobenzene 2.02E+00 2.58E-05 NA 7.49E-06 NA 8.07E-05 NA  
1,4-Dichlorobenzene 2.55E+01 3.26E-04 7.00E-02 4.66E-03 9.45E-05 7.00E-02 1.35E-03 1.16E-03 2.29E-01 5.06E-03 1.11E-02
2-Methylnaphthalene 1.14E+02 1.46E-03 4.00E-03 3.64E-01 6.34E-04 4.00E-03 1.59E-01 1.18E-03 NA  5.23E-01
2-Methylphenol 9.90E-01 1.27E-05 5.00E-02 2.53E-04 3.67E-06 5.00E-02 7.34E-05 4.81E-10 1.71E-01 2.81E-09 3.27E-04
4-Chloro-3-methylphenol 7.20E+00 9.21E-05 NA 2.67E-05 NA 3.50E-09 NA  
4-Methylphenol 3.60E+00 4.60E-05 5.00E-03 9.21E-03 1.33E-05 5.00E-03 2.67E-03 1.75E-09 1.71E-01 1.02E-08 1.19E-02
Acenaphthene 9.18E+00 1.17E-04 6.00E-02 1.96E-03 5.11E-05 6.00E-02 8.51E-04 2.43E-05 NA  2.81E-03
Anthracene 1.10E+00 1.41E-05 3.00E-01 4.69E-05 6.12E-06 3.00E-01 2.04E-05 8.15E-07 NA  6.73E-05
Benzo(a)anthracene 5.50E-01 7.03E-06 NA 3.06E-06 NA 2.67E-10 NA  
Benzo(a)pyrene 5.00E-01 6.39E-06 NA 2.78E-06 NA 2.43E-10 NA  
Benzo(b)fluoranthene 4.20E-01 5.37E-06 NA 2.34E-06 NA 2.04E-10 NA  
Benzo(g,h,i)perylene 4.30E-01 5.50E-06 NA 2.39E-06 NA 2.09E-10 NA  
Benzo(k)fluoranthene 4.30E-01 5.50E-06 NA 2.39E-06 NA 2.09E-10 NA  
Benzyl butyl phthalate 7.60E+00 9.72E-05 2.00E-01 4.86E-04 2.82E-05 2.00E-01 1.41E-04 3.69E-09 NA  6.27E-04
Biphenyl (diphenyl) 4.40E+00 5.63E-05 5.00E-02 1.13E-03 1.63E-05 5.00E-02 3.26E-04 2.14E-09 NA  1.45E-03
bis(2-Ethylhexyl)phthalate 9.85E+00 1.26E-04 2.00E-02 6.30E-03 3.65E-05 2.00E-02 1.83E-03 4.78E-09 NA  8.12E-03
Caprolactam 9.50E-02 1.21E-06 5.00E-01 2.43E-06 3.52E-07 5.00E-01 7.04E-07 4.61E-11 NA  3.13E-06
Carbazole 1.10E+00 1.41E-05 NA 4.08E-06 NA 5.34E-10 NA  
Chrysene 9.10E-01 1.16E-05 NA 5.06E-06 NA 4.42E-10 NA  
Dibenz(a,h)anthracene 1.20E-01 1.53E-06 NA 6.67E-07 NA 5.83E-11 NA  
Dibenzofuran 4.10E+00 5.24E-05 2.00E-03 2.62E-02 1.52E-05 2.00E-03 7.60E-03 4.73E-06 NA  3.38E-02
Di-n-butyl phthalate 2.90E+00 3.71E-05 1.00E-01 3.71E-04 1.08E-05 1.00E-01 1.08E-04 1.41E-09 NA  4.78E-04
Fluoranthene 4.20E+00 5.37E-05 4.00E-02 1.34E-03 2.34E-05 4.00E-02 5.84E-04 2.04E-09 NA  1.93E-03
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Fluorene 8.31E+00 1.06E-04 4.00E-02 2.66E-03 4.62E-05 4.00E-02 1.16E-03 9.46E-06 NA  3.81E-03
Indeno(1,2,3-c,d)pyrene 4.40E-01 5.63E-06 NA 2.45E-06 NA 2.14E-10 NA  
Naphthalene 5.28E+01 6.75E-04 2.00E-02 3.38E-02 2.94E-04 2.00E-02 1.47E-02 5.49E-04 8.57E-04 6.40E-01 6.89E-01
Phenanthrene 1.21E+01 1.55E-04 NA 6.73E-05 NA 5.88E-09 NA  
Pyrene 3.97E+00 5.08E-05 3.00E-02 1.69E-03 2.21E-05 3.00E-02 7.36E-04 6.07E-07 NA  2.43E-03
1,1,1-Trichloroethane 2.51E-02 3.21E-07 2.00E+00 1.60E-07 9.31E-08 2.00E+00 4.65E-08 6.95E-06 1.43E+00 4.87E-06 5.07E-06
1,1-Dichloroethane 1.01E+01 1.29E-04 2.00E-01 6.46E-04 3.74E-05 2.00E-01 1.87E-04 2.67E-03 NA  8.33E-04
1,1-Dichloroethene 6.80E-02 8.69E-07 5.00E-02 1.74E-05 2.52E-07 5.00E-02 5.04E-06 3.06E-05 2.00E-02 1.53E-03 1.55E-03
1,2-Dichloroethane 6.05E-02 7.74E-07 2.00E-02 3.87E-05 2.24E-07 2.00E-02 1.12E-05 1.00E-05 6.86E-01 1.47E-05 6.45E-05
Acetone 2.26E-01 2.89E-06 9.00E-01 3.21E-06 8.38E-07 9.00E-01 9.31E-07 1.34E-05 8.86E+00 1.51E-06 5.65E-06
Benzene 1.93E+00 2.47E-05 4.00E-03 6.17E-03 7.16E-06 4.00E-03 1.79E-03 4.38E-04 8.57E-03 5.11E-02 5.90E-02
Carbon disulfide 6.29E-03 8.04E-08 1.00E-01 8.04E-07 2.33E-08 1.00E-01 2.33E-07 3.46E-06 2.00E-01 1.73E-05 1.83E-05
Chlorobenzene 1.01E+01 1.29E-04 2.00E-02 6.46E-03 3.74E-05 2.00E-02 1.87E-03 9.51E-04 1.43E-02 6.65E-02 7.49E-02
Chloroethane 2.40E-02 3.07E-07 NA 8.90E-08 NA 1.35E-05 2.86E+00 4.74E-06 4.74E-06
Chloromethane 1.27E-01 1.62E-06 NA 4.71E-07 NA 1.51E-05 2.57E-02 5.89E-04 5.89E-04
cis-1,2-Dichloroethene 1.49E+02 1.91E-03 1.00E-02 1.91E-01 5.52E-04 1.00E-02 5.52E-02 3.23E-02 NA  2.46E-01
Cyclohexane 2.55E+00 3.26E-05 NA 9.45E-06 NA 1.56E-03 1.71E+00 9.09E-04 9.09E-04
Ethylbenzene 2.24E+01 2.86E-04 1.00E-01 2.86E-03 8.31E-05 1.00E-01 8.31E-04 2.43E-03 2.86E-01 8.51E-03 1.22E-02
Isopropylbenzene (cumene) 5.35E+00 6.84E-05 1.00E-01 6.84E-04 1.98E-05 1.00E-01 1.98E-04 1.12E-03 1.14E-01 9.78E-03 1.07E-02
Methyl ethyl ketone 3.14E-01 4.01E-06 6.00E-01 6.69E-06 1.16E-06 6.00E-01 1.94E-06 1.21E-05 1.43E+00 8.49E-06 1.71E-05
Methyl isobutyl ketone 5.74E+00 7.34E-05 8.00E-02 9.17E-04 2.13E-05 8.00E-02 2.66E-04 1.71E-04 8.57E-01 2.00E-04 1.38E-03
Methyl tert-butyl ether 4.00E-03 5.11E-08 NA 1.48E-08 NA 6.40E-07 8.57E-01 7.46E-07 7.46E-07
Methylcyclohexane 1.02E+01 1.30E-04 NA 3.78E-05 NA 3.77E-03 8.60E-01 4.39E-03 4.39E-03
Methylene chloride 8.38E-03 1.07E-07 6.00E-02 1.79E-06 3.11E-08 6.00E-02 5.18E-07 2.52E-06 2.86E-01 8.82E-06 1.11E-05
Styrene 5.14E-01 6.57E-06 2.00E-01 3.29E-05 1.91E-06 2.00E-01 9.53E-06 2.87E-05 2.57E-01 1.12E-04 1.54E-04
Tetrachloroethene 8.76E-02 1.12E-06 1.00E-02 1.12E-04 3.25E-07 1.00E-02 3.25E-05 2.57E-05 1.00E-02 2.57E-03 2.72E-03
Toluene 1.16E+02 1.48E-03 8.00E-02 1.85E-02 4.30E-04 8.00E-02 5.38E-03 2.19E-02 8.57E-02 2.55E-01 2.79E-01
trans-1,2-Dichloroethene 6.38E-01 8.16E-06 2.00E-02 4.08E-04 2.37E-06 2.00E-02 1.18E-04 2.04E-04 1.71E-02 1.19E-02 1.24E-02
Trichloroethene 5.21E-01 6.66E-06 3.00E-04 2.22E-02 1.93E-06 3.00E-04 6.44E-03 1.20E-04 1.00E-02 1.20E-02 4.06E-02
Vinyl chloride 1.28E+00 1.64E-05 3.00E-03 5.46E-03 4.75E-06 3.00E-03 1.58E-03 9.19E-04 2.86E-02 3.22E-02 3.92E-02
Xylenes, total 1.57E+02 2.01E-03 2.00E-01 1.00E-02 5.82E-04 2.00E-01 2.91E-03 1.93E-02 2.86E-02 6.76E-01 6.89E-01
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 1.24E-08 NA 1.08E-09 NA 4.72E-13 1.14E-08 4.13E-05 4.13E-05
1,2,3,4,6,7,8-HpCDF 1.60E-04 2.05E-09 NA 1.78E-10 NA 7.77E-14 1.14E-08 6.80E-06 6.80E-06
1,2,3,4,7,8,9-HpCDF 7.93E-06 1.01E-10 NA 8.82E-12 NA 3.85E-15 1.14E-08 3.37E-07 3.37E-07
1,2,3,4,7,8-HxCDD 1.64E-05 2.10E-10 NA 1.82E-11 NA 7.97E-15 1.14E-08 6.97E-07 6.97E-07
1,2,3,4,7,8-HxCDF 2.26E-06 2.89E-11 NA 2.51E-12 NA 1.10E-15 1.14E-08 9.61E-08 9.61E-08
1,2,3,6,7,8-HxCDD 7.35E-05 9.40E-10 NA 8.18E-11 NA 3.57E-14 1.14E-08 3.12E-06 3.12E-06
1,2,3,6,7,8-HxCDF 1.50E-05 1.92E-10 NA 1.67E-11 NA 7.29E-15 1.14E-08 6.38E-07 6.38E-07
1,2,3,7,8,9-HxCDD 4.14E-05 5.29E-10 NA 4.61E-11 NA 2.01E-14 1.14E-08 1.76E-06 1.76E-06
1,2,3,7,8,9-HxCDF 8.75E-06 1.12E-10 NA 9.73E-12 NA 4.25E-15 1.14E-08 3.72E-07 3.72E-07
1,2,3,7,8-PeCDD 1.53E-05 1.96E-10 NA 1.70E-11 NA 7.43E-15 1.14E-08 6.50E-07 6.50E-07
2,3,4,6,7,8-HxCDF 1.51E-05 1.93E-10 NA 1.68E-11 NA 7.34E-15 1.14E-08 6.42E-07 6.42E-07
2,3,4,7,8-PeCDF 3.66E-05 4.68E-10 NA 4.07E-11 NA 1.78E-14 1.14E-08 1.56E-06 1.56E-06
2,3,7,8-TCDF 4.63E-06 5.92E-11 NA 5.15E-12 NA 2.25E-15 1.14E-08 1.97E-07 1.97E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

OCDD 8.20E-03 1.05E-07 NA 9.12E-09 NA 3.98E-12 1.14E-08 3.49E-04 3.49E-04
OCDF 3.25E-04 4.16E-09 NA 3.62E-10 NA 1.58E-13 1.14E-08 1.38E-05 1.38E-05

Total Risk (Hazard Index): 7.23 Total Risk (Hazard Index): 0.71 Total Risk (Hazard Index): 1.90 9.84
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 10
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-11
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Shallow Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 5.4E-06 6.5E-07 8.3E-09 6.1E-06 5% 1.3E-05 1.1E-06 4.8E-09 1.4E-05 9%
Subtotal Metals 5.4E-06 6.5E-07 1.4E-08 6.1E-06 5% 1.3E-05 1.1E-06 8.2E-09 1.4E-05 9%

Pesticides/PCBs
Aldrin 1.0E-05 2.1E-06 1.6E-09 1.2E-05 11% 2.4E-05 3.5E-06 9.2E-10 2.8E-05 18%
4,4'-DDD 1.0E-06 2.1E-07 1.6E-10 1.2E-06 1.1% 2.4E-06 3.5E-07 9.2E-11 2.8E-06 2%
4,4'-DDE 5.7E-07 1.1E-07 8.6E-11 6.8E-07 0.6% 1.3E-06 1.9E-07 5.0E-11 1.5E-06 1.0%
Dieldrin 1.0E-05 2.0E-06 1.5E-09 1.2E-05 10% 2.3E-05 3.4E-06 9.0E-10 2.7E-05 18%
Aroclor-1260 6.0E-07 3.6E-07 9.1E-11 9.6E-07 0.8% 1.4E-06 6.1E-07 5.3E-11 2.0E-06 1.3%
Subtotal Pesticides/PCBs 2.3E-05 4.8E-06 3.5E-09 2.8E-05 24% 5.3E-05 8.1E-06 2.0E-09 6.1E-05 40%

SVOCs/VOCs
1,4-Dichlorobenzene 6.5E-08 2.6E-08 6.5E-06 6.6E-06 6% 1.5E-07 4.4E-08 3.8E-06 4.0E-06 3%
Benzo(a)anthracene 3.1E-07 1.9E-07 1.5E-11 5.0E-07 0.4% 7.2E-07 3.1E-07 8.8E-12 1.0E-06 0.7%
Benzo(a)pyrene 2.8E-06 1.7E-06 1.4E-10 4.5E-06 4% 6.6E-06 2.9E-06 8.0E-11 9.4E-06 6%
Dibenz(a,h)anthracene 4.1E-07 2.5E-07 3.6E-11 6.6E-07 0.6% 9.6E-07 4.2E-07 2.1E-11 1.4E-06 0.9%
Naphthalene 3.0E-06 1.8E-06 9.6E-06 1.4E-05 12% 6.9E-06 3.0E-06 5.6E-06 1.6E-05 10%
1,1-Dichloroethane 2.7E-08 1.1E-08 2.2E-06 2.3E-06 2% 6.3E-08 1.8E-08 1.3E-06 1.4E-06 0.9%
Benzene 9.1E-08 3.6E-08 6.5E-06 6.7E-06 6% 2.1E-07 6.1E-08 3.8E-06 4.1E-06 3%
Ethylbenzene 1.2E-07 4.6E-08 3.1E-06 3.3E-06 3% 2.7E-07 7.8E-08 1.8E-06 2.2E-06 1%
Vinyl chloride 4.3E-07 1.7E-07 3.7E-05 3.7E-05 32% 1.0E-06 2.9E-07 2.2E-05 2.3E-05 15%
Subtotal SVOCs/VOCs 8.1E-06 4.7E-06 6.6E-05 7.9E-05 67% 1.9E-05 8.0E-06 3.8E-05 6.5E-05 43%

Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 6.8E-07 8.2E-08 1.0E-10 7.7E-07 0.7% 1.6E-06 1.4E-07 6.1E-11 1.7E-06 1.1%
1,2,3,6,7,8-HxCDD 5.2E-07 6.2E-08 7.9E-11 5.8E-07 0.5% 1.2E-06 1.1E-07 4.6E-11 1.3E-06 0.9%
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Table 1-11
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Shallow Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

1,2,3,7,8-PeCDD 1.1E-06 1.3E-07 1.6E-10 1.2E-06 1.0% 2.5E-06 2.2E-07 9.6E-11 2.7E-06 2%
2,3,4,7,8-PeCDF 1.3E-06 1.5E-07 2.0E-10 1.4E-06 1.2% 3.0E-06 2.6E-07 1.1E-10 3.3E-06 2%
Subtotal Dioxans/Furans 4.5E-06 5.4E-07 6.8E-10 5.0E-06 4% 1.0E-05 9.1E-07 4.0E-10 1.1E-05 7%

Total: 4.1E-05 1.1E-05 6.6E-05 1.2E-04 9.5E-05 1.8E-05 3.8E-05 1.5E-04

Total Estimated Cancer Risk Across All Exposure Routes: 1E-04 2E-04

Sum of Adult and Child Excess Lifetime Cancer Risk (30 year exposure): 1.4E-04 2.9E-05 1.0E-04 2.69E-04

Total Estimated Adult plus Child Cancer Risk Across All Exposure Routes: 3E-04

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-12
Noncancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Shallow Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.7E-02 6.9E-04 1.9E-03 2.0E-02 1% 1.6E-01 4.7E-03 4.4E-03 1.7E-01 2%
Antimony 4.7E-02 1.9E-03  4.8E-02 3% 4.3E-01 1.3E-02  4.5E-01 5%
Arsenic 3.5E-02 4.2E-03 3.7E-04 4.0E-02 3% 3.3E-01 2.9E-02 8.7E-04 3.6E-01 4%
Cadmium 4.3E-03 1.7E-05 1.2E-04 4.5E-03 0% 1.8E+00 5.3E-03 2.7E-04 1.8E+00 19%
Cobalt 4.0E-02 1.6E-03 1.1E-03 4.3E-02 3% 3.7E-01 1.1E-02 2.5E-03 3.9E-01 4%
Iron 5.1E-02 2.0E-03  5.3E-02 4% 4.8E-01 1.4E-02  4.9E-01 5%
Manganese 6.5E-02 2.6E-03 1.7E-02 8.4E-02 6% 6.1E-01 1.8E-02 3.9E-02 6.6E-01 7%
Thallium 6.6E-02 2.6E-03  6.8E-02 5% 6.1E-01 1.8E-02  6.3E-01 6%
Vanadium 1.1E-02 4.5E-04  1.2E-02 1% 1.1E-01 3.1E-03  1.1E-01 1%
Subtotal Metals 3.5E-01 1.7E-02 2.1E-02 3.9E-01 26% 5.1E+00 1.2E-01 4.9E-02 5.3E+00 54%

Pesticides/PCBs
Aldrin 5.9E-02 1.2E-02  7.1E-02 5% 5.5E-01 8.0E-02  6.3E-01 6%
Dieldrin 3.7E-02 7.3E-03  4.4E-02 3% 3.4E-01 5.0E-02  3.9E-01 4%
Aroclor-1260 4.4E-02 2.6E-02  7.0E-02 5% 4.1E-01 1.8E-01  5.9E-01 6%
Subtotal Pesticides/PCBs 1.4E-01 4.6E-02 1.6E-07 1.9E-01 13% 1.4E+00 3.2E-01 6.0E-07 1.7E+00 17%

SVOCs/VOCs
2-Methylnaphthalene 3.9E-02 2.3E-02  6.2E-02 4% 3.6E-01 1.6E-01  5.2E-01 5%
Naphthalene 3.6E-03 2.2E-03 2.7E-01 2.8E-01 19% 3.4E-02 1.5E-02 6.4E-01 6.9E-01 7%
cis-1,2-Dichloroethene 2.0E-02 8.1E-03  2.9E-02 2% 1.9E-01 5.5E-02  2.5E-01 2%
Toluene 2.0E-03 7.9E-04 1.1E-01 1.1E-01 8% 1.9E-02 5.4E-03 2.6E-01 2.8E-01 3%
Xylenes, total 1.1E-03 4.3E-04 2.9E-01 2.9E-01 20% 1.0E-02 2.9E-03 6.8E-01 6.9E-01 7%
Subtotal SVOCs/VOCs 7.8E-02 4.0E-02 7.9E-01 9.1E-01 61% 7.3E-01 2.7E-01 1.9E+00 2.9E+00 29%

Total: 0.6 0.1 0.8 1.5 7.2 0.7 1.9 9.8

Total Estimated Hazard Index Across All Exposure Routes: 1 10
Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-13
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Occupational Exposure Scenario - Industrial Worker Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals   
Aluminum 1.26E+04 4.40E-03 NA 5.02E-04 NA 6.69E-07 NA
Antimony 1.36E+01 4.75E-06 NA 5.42E-07 NA 7.22E-10 NA
Arsenic 7.71E+00 2.69E-06 1.50E+00 4.04E-06 9.21E-07 1.50E+00 1.38E-06 4.09E-10 1.51E+01 6.16E-09 5.43E-06
Barium 5.13E+02 1.79E-04 NA 2.04E-05 NA 2.72E-08 NA
Beryllium 6.14E-01 2.15E-07 NA 2.45E-08 NA 3.26E-11 8.40E+00 2.74E-10 2.74E-10
Cadmium 1.58E+00 5.52E-07 NA 6.29E-09 NA 8.39E-11 6.30E+00 5.29E-10 5.29E-10
Chromium 1.41E+03 4.93E-04 NA 5.62E-05 NA 7.49E-08 NA
Cobalt 8.75E+00 3.06E-06 NA 3.49E-07 NA 4.65E-10 3.15E+00 1.46E-09 1.46E-09
Copper 2.29E+02 8.00E-05 NA 9.12E-06 NA 1.22E-08 NA
Iron 2.61E+04 9.12E-03 NA 1.04E-03 NA 1.39E-06 NA
Lead 6.40E+02 2.24E-04 NA 2.55E-05 NA 3.40E-08 NA
Manganese 1.14E+03 3.98E-04 NA 4.54E-05 NA 6.05E-08 NA
Nickel 4.22E+01 1.47E-05 NA 1.68E-06 NA 2.24E-09 9.10E-01 2.04E-09 2.04E-09
Selenium 2.50E+00 8.74E-07 NA 9.96E-08 NA 1.33E-10 NA

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Silver 8.43E-01 2.95E-07 NA 3.36E-08 NA 4.48E-11 NA
Thallium 3.16E+00 1.10E-06 NA 1.26E-07 NA 1.68E-10 NA
Vanadium 4.16E+01 1.45E-05 NA 1.66E-06 NA 2.21E-09 NA
Zinc 5.91E+02 2.07E-04 NA 2.35E-05 NA 3.14E-08 NA
Pesticides/PCBs
Aldrin 1.29E+00 4.51E-07 1.70E+01 7.66E-06 2.57E-07 1.70E+01 4.37E-06 6.85E-11 1.72E+01 1.17E-09 1.20E-05
alpha-BHC 2.60E-02 9.09E-09 6.30E+00 5.72E-08 5.18E-09 6.30E+00 3.26E-08 1.38E-12 6.30E+00 8.70E-12 8.99E-08
alpha-Chlordane 4.04E-02 1.41E-08 1.30E+00 1.84E-08 8.05E-09 1.30E+00 1.05E-08 2.15E-12 3.50E-01 7.51E-13 2.88E-08
4,4'-DDD 9.16E+00 3.20E-06 2.40E-01 7.68E-07 1.82E-06 2.40E-01 4.38E-07 4.86E-10 2.42E-01 1.17E-10 1.21E-06
4,4'-DDE 3.56E+00 1.24E-06 3.40E-01 4.23E-07 7.09E-07 3.40E-01 2.41E-07 1.89E-10 3.40E-01 6.42E-11 6.64E-07
4,4'-DDT 3.25E-01 1.14E-07 3.40E-01 3.86E-08 6.47E-08 3.40E-01 2.20E-08 1.73E-11 3.40E-01 5.86E-12 6.06E-08
beta-BHC 3.50E-02 1.22E-08 1.80E+00 2.20E-08 6.97E-09 1.80E+00 1.25E-08 1.86E-12 1.86E+00 3.45E-12 3.46E-08
delta-BHC 4.10E-03 1.43E-09 NA 8.17E-10 NA 2.18E-13 NA
Dieldrin 1.34E+00 4.68E-07 1.60E+01 7.49E-06 2.67E-07 1.60E+01 4.27E-06 7.12E-11 1.61E+01 1.15E-09 1.18E-05
Endosulfan sulfate 1.60E-03 5.59E-10 NA 3.19E-10 NA 8.50E-14 NA
Endrin 4.60E-03 1.61E-09 NA 9.16E-10 NA 2.44E-13 NA
Endrin aldehyde 1.10E-03 3.84E-10 NA 2.19E-10 NA 5.84E-14 NA
Endrin ketone 1.20E-02 4.19E-09 NA 2.39E-09 NA 6.37E-13 NA
gamma-Chlordane 1.09E-01 3.81E-08 1.20E+00 4.57E-08 2.17E-08 1.20E+00 2.61E-08 5.79E-12 3.50E-01 2.03E-12 7.18E-08
Heptachlor 8.80E-03 3.08E-09 4.50E+00 1.38E-08 1.75E-09 4.50E+00 7.89E-09 4.67E-13 4.55E+00 2.13E-12 2.17E-08
Methoxychlor 3.90E-03 1.36E-09 NA 7.77E-10 NA 2.07E-13 NA
Aroclor-1260 6.40E-01 2.24E-07 2.00E+00 4.47E-07 3.82E-07 2.00E+00 7.65E-07 3.40E-11 2.00E+00 6.80E-11 1.21E-06
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.54E+00 5.38E-07 2.90E-02 1.56E-08 6.14E-07 2.90E-02 1.78E-08 2.26E-06 NA 3.34E-08
1,2-Dichlorobenzene 5.47E+01 1.91E-05 NA 2.18E-05 NA 2.39E-04 NA
1,3-Dichlorobenzene 2.02E+00 7.06E-07 NA 8.05E-07 NA 8.82E-06 NA
1,4-Dichlorobenzene 2.55E+01 8.91E-06 5.40E-03 4.81E-08 1.02E-05 5.40E-03 5.49E-08 1.26E-04 3.85E-02 4.87E-06 4.97E-06
2-Methylnaphthalene 1.14E+02 3.98E-05 NA 6.81E-05 NA 1.30E-04 NA
2-Methylphenol 9.90E-01 3.46E-07 NA 3.94E-07 NA 5.26E-11 NA
4-Chloro-3-methylphenol 7.20E+00 2.52E-06 NA 2.87E-06 NA 3.82E-10 NA
4-Methylphenol 3.60E+00 1.26E-06 NA 1.43E-06 NA 1.91E-10 NA
Acenaphthene 9.18E+00 3.21E-06 NA 5.49E-06 NA 2.66E-06 NA
Anthracene 1.10E+00 3.84E-07 NA 6.57E-07 NA 8.91E-08 NA
Benzo(a)anthracene 5.50E-01 1.92E-07 1.20E+00 2.31E-07 3.29E-07 1.20E+00 3.94E-07 2.92E-11 3.85E-01 1.12E-11 6.25E-07
Benzo(a)pyrene 5.00E-01 1.75E-07 1.20E+01 2.10E-06 2.99E-07 1.20E+01 3.59E-06 2.66E-11 3.85E+00 1.02E-10 5.68E-06
Benzo(b)fluoranthene 4.20E-01 1.47E-07 1.20E+00 1.76E-07 2.51E-07 1.20E+00 3.01E-07 2.23E-11 3.85E-01 8.59E-12 4.77E-07
Benzo(g,h,i)perylene 4.30E-01 1.50E-07 NA 2.57E-07 NA 2.28E-11 NA
Benzo(k)fluoranthene 4.30E-01 1.50E-07 1.20E+00 1.80E-07 2.57E-07 1.20E+00 3.08E-07 2.28E-11 3.85E-01 8.79E-12 4.89E-07
Benzyl butyl phthalate 7.60E+00 2.66E-06 1.90E-03 5.05E-09 3.03E-06 1.90E-03 5.75E-09 4.04E-10 NA 1.08E-08
Biphenyl (diphenyl) 4.40E+00 1.54E-06 NA 1.75E-06 NA 2.34E-10 NA
bis(2-Ethylhexyl)phthalate 9.85E+00 3.44E-06 1.40E-02 4.82E-08 3.92E-06 1.40E-02 5.49E-08 5.23E-10 8.40E-03 4.39E-12 1.03E-07
Caprolactam 9.50E-02 3.32E-08 NA 3.78E-08 NA 5.05E-12 NA

DRAFT

Page 53 of 277



Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Carbazole 1.10E+00 3.84E-07 NA 4.38E-07 NA 5.84E-11 NA
Chrysene 9.10E-01 3.18E-07 1.20E-01 3.82E-08 5.44E-07 1.20E-01 6.53E-08 4.83E-11 3.85E-02 1.86E-12 1.03E-07
Dibenz(a,h)anthracene 1.20E-01 4.19E-08 7.30E+00 3.06E-07 7.17E-08 7.30E+00 5.23E-07 6.37E-12 4.20E+00 2.68E-11 8.30E-07
Dibenzofuran 4.10E+00 1.43E-06 NA 1.63E-06 NA 5.17E-07 NA
Di-n-butyl phthalate 2.90E+00 1.01E-06 NA 1.16E-06 NA 1.54E-10 NA
Fluoranthene 4.20E+00 1.47E-06 NA 2.51E-06 NA 2.23E-10 NA
Fluorene 8.31E+00 2.90E-06 NA 4.97E-06 NA 1.03E-06 NA
Indeno(1,2,3-c,d)pyrene 4.40E-01 1.54E-07 1.20E+00 1.85E-07 2.63E-07 1.20E+00 3.16E-07 2.34E-11 3.85E-01 9.00E-12 5.00E-07
Naphthalene 5.28E+01 1.85E-05 1.20E-01 2.21E-06 3.16E-05 1.20E-01 3.79E-06 6.00E-05 1.19E-01 7.14E-06 1.31E-05
Phenanthrene 1.21E+01 4.23E-06 NA 7.23E-06 NA 6.43E-10 NA
Pyrene 3.97E+00 1.39E-06 NA 2.37E-06 NA 6.63E-08 NA
1,1,1-Trichloroethane 2.51E-02 8.77E-09 NA 1.00E-08 NA 7.60E-07 NA
1,1-Dichloroethane 1.01E+01 3.53E-06 5.70E-03 2.01E-08 4.02E-06 5.70E-03 2.29E-08 2.92E-04 5.70E-03 1.66E-06 1.71E-06
1,1-Dichloroethene 6.80E-02 2.38E-08 NA 2.71E-08 NA 3.34E-06 9.10E-02 3.04E-07 3.04E-07
1,2-Dichloroethane 6.05E-02 2.11E-08 9.10E-02 1.92E-09 2.41E-08 9.10E-02 2.19E-09 1.10E-06 9.10E-02 1.00E-07 1.04E-07
Acetone 2.26E-01 7.90E-08 NA 9.00E-08 NA 1.46E-06 NA
Benzene 1.93E+00 6.74E-07 1.00E-01 6.74E-08 7.69E-07 1.00E-01 7.69E-08 4.79E-05 1.02E-01 4.86E-06 5.00E-06
Carbon disulfide 6.29E-03 2.20E-09 NA 2.51E-09 NA 3.78E-07 NA
Chlorobenzene 1.01E+01 3.53E-06 NA 4.02E-06 NA 1.04E-04 NA
Chloroethane 2.40E-02 8.39E-09 NA 9.56E-09 NA 1.48E-06 2.90E-03 4.30E-09 4.30E-09
Chloromethane 1.27E-01 4.44E-08 NA 5.06E-08 NA 1.66E-06 NA
cis-1,2-Dichloroethene 1.49E+02 5.21E-05 NA 5.94E-05 NA 3.53E-03 NA
Cyclohexane 2.55E+00 8.91E-07 NA 1.02E-06 NA 1.70E-04 NA
Ethylbenzene 2.24E+01 7.83E-06 1.10E-02 8.61E-08 8.92E-06 1.10E-02 9.82E-08 2.66E-04 8.75E-03 2.33E-06 2.51E-06
Isopropylbenzene (cumene) 5.35E+00 1.87E-06 NA 2.13E-06 NA 1.22E-04 NA
Methyl ethyl ketone 3.14E-01 1.10E-07 NA 1.25E-07 NA 1.33E-06 NA
Methyl isobutyl ketone 5.74E+00 2.01E-06 NA 2.29E-06 NA 1.87E-05 NA
Methyl tert-butyl ether 4.00E-03 1.40E-09 1.80E-03 2.52E-12 1.59E-09 1.80E-03 2.87E-12 6.99E-08 9.10E-04 6.36E-11 6.90E-11
Methylcyclohexane 1.02E+01 3.56E-06 NA 4.06E-06 NA 4.13E-04 NA
Methylene chloride 8.38E-03 2.93E-09 1.40E-02 4.10E-11 3.34E-09 1.40E-02 4.67E-11 2.75E-07 3.50E-03 9.64E-10 1.05E-09
Styrene 5.14E-01 1.80E-07 NA 2.05E-07 NA 3.14E-06 NA
Tetrachloroethene 8.76E-02 3.06E-08 5.40E-01 1.65E-08 3.49E-08 5.40E-01 1.88E-08 2.81E-06 2.07E-02 5.81E-08 9.35E-08
Toluene 1.16E+02 4.05E-05 NA 4.62E-05 NA 2.39E-03 NA
trans-1,2-Dichloroethene 6.38E-01 2.23E-07 NA 2.54E-07 NA 2.23E-05 NA
Trichloroethene 5.21E-01 1.82E-07 5.90E-03 1.07E-09 2.08E-07 5.90E-03 1.22E-09 1.31E-05 7.00E-03 9.17E-08 9.40E-08
Vinyl chloride 1.28E+00 4.47E-07 7.20E-01 3.22E-07 5.10E-07 7.20E-01 3.67E-07 1.01E-04 2.73E-01 2.74E-05 2.81E-05
Xylenes, total 1.57E+02 5.49E-05 NA 6.25E-05 NA 2.11E-03 NA
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 3.40E-10 1.50E+03 5.10E-07 1.16E-10 1.50E+03 1.74E-07 5.16E-14 1.50E+03 7.74E-11 6.84E-07
1,2,3,4,6,7,8-HpCDF 1.60E-04 5.59E-11 1.50E+03 8.39E-08 1.91E-11 1.50E+03 2.87E-08 8.50E-15 1.50E+03 1.27E-11 1.13E-07
1,2,3,4,7,8,9-HpCDF 7.93E-06 2.77E-12 1.50E+03 4.16E-09 9.48E-13 1.50E+03 1.42E-09 4.21E-16 1.50E+03 6.32E-13 5.58E-09
1,2,3,4,7,8-HxCDD 1.64E-05 5.73E-12 1.50E+04 8.60E-08 1.96E-12 1.50E+04 2.94E-08 8.71E-16 1.50E+04 1.31E-11 1.15E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

1,2,3,4,7,8-HxCDF 2.26E-06 7.90E-13 1.50E+04 1.18E-08 2.70E-13 1.50E+04 4.05E-09 1.20E-16 1.50E+04 1.80E-12 1.59E-08
1,2,3,6,7,8-HxCDD 7.35E-05 2.57E-11 1.50E+04 3.85E-07 8.78E-12 1.50E+04 1.32E-07 3.90E-15 1.50E+04 5.86E-11 5.17E-07
1,2,3,6,7,8-HxCDF 1.50E-05 5.24E-12 1.50E+04 7.86E-08 1.79E-12 1.50E+04 2.69E-08 7.97E-16 1.50E+04 1.19E-11 1.06E-07
1,2,3,7,8,9-HxCDD 4.14E-05 1.45E-11 1.50E+04 2.17E-07 4.95E-12 1.50E+04 7.42E-08 2.20E-15 1.50E+04 3.30E-11 2.91E-07
1,2,3,7,8,9-HxCDF 8.75E-06 3.06E-12 1.50E+04 4.59E-08 1.05E-12 1.50E+04 1.57E-08 4.65E-16 1.50E+04 6.97E-12 6.16E-08
1,2,3,7,8-PeCDD 1.53E-05 5.35E-12 1.50E+05 8.02E-07 1.83E-12 1.50E+05 2.74E-07 8.13E-16 1.50E+05 1.22E-10 1.08E-06
2,3,4,6,7,8-HxCDF 1.51E-05 5.28E-12 1.50E+04 7.92E-08 1.80E-12 1.50E+04 2.71E-08 8.02E-16 1.50E+04 1.20E-11 1.06E-07
2,3,4,7,8-PeCDF 3.66E-05 1.28E-11 7.50E+04 9.59E-07 4.37E-12 7.50E+04 3.28E-07 1.94E-15 7.50E+04 1.46E-10 1.29E-06
2,3,7,8-TCDF 4.63E-06 1.62E-12 1.50E+04 2.43E-08 5.53E-13 1.50E+04 8.30E-09 2.46E-16 1.50E+04 3.69E-12 3.26E-08
OCDD 8.20E-03 2.87E-09 1.50E+01 4.30E-08 9.80E-10 1.50E+01 1.47E-08 4.35E-13 1.50E+01 6.53E-12 5.77E-08
OCDF 3.25E-04 1.14E-10 1.50E+01 1.70E-09 3.88E-11 1.50E+01 5.83E-10 1.73E-14 1.50E+01 2.59E-13 2.29E-09

Total Risk: 3.04E-05 Total Risk: 2.27E-05 Total Risk: 4.89E-05 1.02E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-14
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Occupational Exposure Scenario - Industrial Worker Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.26E+04 1.23E-02 1.00E+00 1.23E-02 1.41E-03 1.00E+00 1.41E-03 1.87E-06 1.40E-03 1.34E-03 1.51E-02
Antimony 1.36E+01 1.33E-05 4.00E-04 3.33E-02 1.52E-06 4.00E-04 3.79E-03 2.02E-09 NA  3.71E-02
Arsenic 7.71E+00 7.54E-06 3.00E-04 2.51E-02 2.58E-06 3.00E-04 8.60E-03 1.15E-09 4.29E-06 2.68E-04 3.40E-02
Barium 5.13E+02 5.02E-04 2.00E-01 2.51E-03 5.72E-05 2.00E-01 2.86E-04 7.63E-08 1.43E-04 5.34E-04 3.33E-03
Beryllium 6.14E-01 6.01E-07 2.00E-03 3.00E-04 6.85E-08 2.00E-03 3.42E-05 9.13E-11 2.00E-06 4.57E-05 3.80E-04
Cadmium 1.58E+00 1.55E-06 5.00E-04 3.09E-03 1.76E-08 5.00E-04 3.52E-05 2.35E-10 2.86E-06 8.22E-05 3.21E-03
Chromium 1.41E+03 1.38E-03 NA  1.57E-04 NA  2.10E-07 NA  
Cobalt 8.75E+00 8.56E-06 3.00E-04 2.85E-02 9.76E-07 3.00E-04 3.25E-03 1.30E-09 1.71E-06 7.59E-04 3.26E-02
Copper 2.29E+02 2.24E-04 4.00E-02 5.60E-03 2.55E-05 4.00E-02 6.39E-04 3.41E-08 NA  6.24E-03
Iron 2.61E+04 2.55E-02 7.00E-01 3.65E-02 2.91E-03 7.00E-01 4.16E-03 3.88E-06 NA  4.06E-02
Lead 6.40E+02 6.26E-04 NA  7.14E-05 NA  9.52E-08 NA  
Manganese 1.14E+03 1.12E-03 2.40E-02 4.65E-02 1.27E-04 2.40E-02 5.30E-03 1.70E-07 1.43E-05 1.19E-02 6.36E-02
Nickel 4.22E+01 4.13E-05 2.00E-02 2.06E-03 4.71E-06 2.00E-02 2.35E-04 6.28E-09 2.57E-05 2.44E-04 2.54E-03
Selenium 2.50E+00 2.45E-06 5.00E-03 4.89E-04 2.79E-07 5.00E-03 5.58E-05 3.72E-10 5.71E-03 6.51E-08 5.45E-04

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Silver 8.43E-01 8.25E-07 5.00E-03 1.65E-04 9.40E-08 5.00E-03 1.88E-05 1.25E-10 NA  1.84E-04
Thallium 3.16E+00 3.09E-06 6.60E-05 4.68E-02 3.52E-07 6.60E-05 5.34E-03 4.70E-10 NA  5.22E-02
Vanadium 4.16E+01 4.07E-05 5.00E-03 8.14E-03 4.64E-06 5.00E-03 9.28E-04 6.19E-09 NA  9.07E-03
Zinc 5.91E+02 5.78E-04 3.00E-01 1.93E-03 6.59E-05 3.00E-01 2.20E-04 8.79E-08 NA  2.15E-03
Pesticides/PCBs
Aldrin 1.29E+00 1.26E-06 3.00E-05 4.21E-02 7.19E-07 3.00E-05 2.40E-02 1.92E-10 NA  6.61E-02
alpha-BHC 2.60E-02 2.54E-08 5.00E-04 5.09E-05 1.45E-08 5.00E-04 2.90E-05 3.87E-12 NA  7.99E-05
alpha-Chlordane 4.04E-02 3.95E-08 5.00E-04 7.91E-05 2.25E-08 5.00E-04 4.51E-05 6.01E-12 2.00E-04 3.00E-08 1.24E-04
4,4'-DDD 9.16E+00 8.96E-06 NA  5.11E-06 NA  1.36E-09 NA  
4,4'-DDE 3.56E+00 3.48E-06 NA  1.99E-06 NA  5.29E-10 NA  
4,4'-DDT 3.25E-01 3.18E-07 5.00E-04 6.36E-04 1.81E-07 5.00E-04 3.63E-04 4.83E-11 NA  9.99E-04
beta-BHC 3.50E-02 3.42E-08 NA  1.95E-08 NA  5.20E-12 NA  
delta-BHC 4.10E-03 4.01E-09 NA  2.29E-09 NA  6.10E-13 NA  
Dieldrin 1.34E+00 1.31E-06 5.00E-05 2.62E-02 7.47E-07 5.00E-05 1.49E-02 1.99E-10 NA  4.12E-02
Endosulfan sulfate 1.60E-03 1.57E-09 6.00E-03 2.61E-07 8.92E-10 6.00E-03 1.49E-07 2.38E-13 NA  4.10E-07
Endrin 4.60E-03 4.50E-09 3.00E-04 1.50E-05 2.57E-09 3.00E-04 8.55E-06 6.84E-13 NA  2.36E-05
Endrin aldehyde 1.10E-03 1.08E-09 3.00E-04 3.59E-06 6.14E-10 3.00E-04 2.05E-06 1.64E-13 NA  5.63E-06
Endrin ketone 1.20E-02 1.17E-08 3.00E-04 3.91E-05 6.69E-09 3.00E-04 2.23E-05 1.78E-12 NA  6.14E-05
gamma-Chlordane 1.09E-01 1.07E-07 5.00E-04 2.13E-04 6.08E-08 5.00E-04 1.22E-04 1.62E-11 2.00E-04 8.10E-08 3.35E-04
Heptachlor 8.80E-03 8.61E-09 3.00E-05 2.87E-04 4.91E-09 3.00E-05 1.64E-04 1.31E-12 NA  4.51E-04
Methoxychlor 3.90E-03 3.82E-09 2.00E-05 1.91E-04 2.18E-09 2.00E-05 1.09E-04 5.80E-13 NA  3.00E-04
Aroclor-1260 6.40E-01 6.26E-07 2.00E-05 3.13E-02 1.07E-06 2.00E-05 5.35E-02 9.52E-11 NA  8.49E-02
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.54E+00 1.51E-06 1.00E-02 1.51E-04 1.72E-06 1.00E-02 1.72E-04 6.34E-06 5.71E-04 1.11E-02 1.14E-02
1,2-Dichlorobenzene 5.47E+01 5.35E-05 9.00E-02 5.95E-04 6.10E-05 9.00E-02 6.78E-04 6.69E-04 5.71E-02 1.17E-02 1.30E-02
1,3-Dichlorobenzene 2.02E+00 1.98E-06 NA  2.25E-06 NA  2.47E-05 NA  
1,4-Dichlorobenzene 2.55E+01 2.50E-05 7.00E-02 3.56E-04 2.84E-05 7.00E-02 4.06E-04 3.54E-04 2.29E-01 1.55E-03 2.31E-03
2-Methylnaphthalene 1.14E+02 1.12E-04 4.00E-03 2.79E-02 1.91E-04 4.00E-03 4.77E-02 3.63E-04 NA  7.56E-02
2-Methylphenol 9.90E-01 9.69E-07 5.00E-02 1.94E-05 1.10E-06 5.00E-02 2.21E-05 1.47E-10 1.71E-01 8.59E-10 4.15E-05
4-Chloro-3-methylphenol 7.20E+00 7.05E-06 NA  8.03E-06 NA  1.07E-09 NA  
4-Methylphenol 3.60E+00 3.52E-06 5.00E-03 7.05E-04 4.02E-06 5.00E-03 8.03E-04 5.35E-10 1.71E-01 3.12E-09 1.51E-03
Acenaphthene 9.18E+00 8.98E-06 6.00E-02 1.50E-04 1.54E-05 6.00E-02 2.56E-04 7.44E-06 NA  4.06E-04
Anthracene 1.10E+00 1.08E-06 3.00E-01 3.59E-06 1.84E-06 3.00E-01 6.14E-06 2.49E-07 NA  9.72E-06
Benzo(a)anthracene 5.50E-01 5.38E-07 NA  9.20E-07 NA  8.18E-11 NA  
Benzo(a)pyrene 5.00E-01 4.89E-07 NA  8.37E-07 NA  7.44E-11 NA  
Benzo(b)fluoranthene 4.20E-01 4.11E-07 NA  7.03E-07 NA  6.25E-11 NA  
Benzo(g,h,i)perylene 4.30E-01 4.21E-07 NA  7.19E-07 NA  6.39E-11 NA  
Benzo(k)fluoranthene 4.30E-01 4.21E-07 NA  7.19E-07 NA  6.39E-11 NA  
Benzyl butyl phthalate 7.60E+00 7.44E-06 2.00E-01 3.72E-05 8.48E-06 2.00E-01 4.24E-05 1.13E-09 NA  7.96E-05
Biphenyl (diphenyl) 4.40E+00 4.31E-06 5.00E-02 8.61E-05 4.91E-06 5.00E-02 9.82E-05 6.54E-10 NA  1.84E-04
bis(2-Ethylhexyl)phthalate 9.85E+00 9.64E-06 2.00E-02 4.82E-04 1.10E-05 2.00E-02 5.49E-04 1.46E-09 NA  1.03E-03
Caprolactam 9.50E-02 9.30E-08 5.00E-01 1.86E-07 1.06E-07 5.00E-01 2.12E-07 1.41E-11 NA  3.98E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Carbazole 1.10E+00 1.08E-06 NA  1.23E-06 NA  1.64E-10 NA  
Chrysene 9.10E-01 8.90E-07 NA  1.52E-06 NA  1.35E-10 NA  
Dibenz(a,h)anthracene 1.20E-01 1.17E-07 NA  2.01E-07 NA  1.78E-11 NA  
Dibenzofuran 4.10E+00 4.01E-06 2.00E-03 2.01E-03 4.57E-06 2.00E-03 2.29E-03 1.45E-06 NA  4.29E-03
Di-n-butyl phthalate 2.90E+00 2.84E-06 1.00E-01 2.84E-05 3.23E-06 1.00E-01 3.23E-05 4.31E-10 NA  6.07E-05
Fluoranthene 4.20E+00 4.11E-06 4.00E-02 1.03E-04 7.03E-06 4.00E-02 1.76E-04 6.25E-10 NA  2.78E-04
Fluorene 8.31E+00 8.13E-06 4.00E-02 2.03E-04 1.39E-05 4.00E-02 3.48E-04 2.90E-06 NA  5.51E-04
Indeno(1,2,3-c,d)pyrene 4.40E-01 4.31E-07 NA  7.36E-07 NA  6.54E-11 NA  
Naphthalene 5.28E+01 5.17E-05 2.00E-02 2.58E-03 8.83E-05 2.00E-02 4.42E-03 1.68E-04 8.57E-04 1.96E-01 2.03E-01
Phenanthrene 1.21E+01 1.18E-05 NA  2.02E-05 NA  1.80E-09 NA  
Pyrene 3.97E+00 3.88E-06 3.00E-02 1.29E-04 6.64E-06 3.00E-02 2.21E-04 1.86E-07 NA  3.51E-04
1,1,1-Trichloroethane 2.51E-02 2.46E-08 2.00E+00 1.23E-08 2.80E-08 2.00E+00 1.40E-08 2.13E-06 1.43E+00 1.49E-06 1.52E-06
1,1-Dichloroethane 1.01E+01 9.88E-06 2.00E-01 4.94E-05 1.13E-05 2.00E-01 5.63E-05 8.16E-04 NA  1.06E-04
1,1-Dichloroethene 6.80E-02 6.65E-08 5.00E-02 1.33E-06 7.59E-08 5.00E-02 1.52E-06 9.36E-06 2.00E-02 4.68E-04 4.71E-04
1,2-Dichloroethane 6.05E-02 5.92E-08 2.00E-02 2.96E-06 6.75E-08 2.00E-02 3.37E-06 3.08E-06 6.86E-01 4.49E-06 1.08E-05
Acetone 2.26E-01 2.21E-07 9.00E-01 2.46E-07 2.52E-07 9.00E-01 2.80E-07 4.09E-06 8.86E+00 4.62E-07 9.87E-07
Benzene 1.93E+00 1.89E-06 4.00E-03 4.72E-04 2.15E-06 4.00E-03 5.38E-04 1.34E-04 8.57E-03 1.56E-02 1.66E-02
Carbon disulfide 6.29E-03 6.15E-09 1.00E-01 6.15E-08 7.02E-09 1.00E-01 7.02E-08 1.06E-06 2.00E-01 5.29E-06 5.42E-06
Chlorobenzene 1.01E+01 9.88E-06 2.00E-02 4.94E-04 1.13E-05 2.00E-02 5.63E-04 2.91E-04 1.43E-02 2.04E-02 2.14E-02
Chloroethane 2.40E-02 2.35E-08 NA  2.68E-08 NA  4.15E-06 2.86E+00 1.45E-06 1.45E-06
Chloromethane 1.27E-01 1.24E-07 NA  1.42E-07 NA  4.64E-06 2.57E-02 1.80E-04 1.80E-04
cis-1,2-Dichloroethene 1.49E+02 1.46E-04 1.00E-02 1.46E-02 1.66E-04 1.00E-02 1.66E-02 9.90E-03 NA  3.12E-02
Cyclohexane 2.55E+00 2.50E-06 NA  2.84E-06 NA  4.77E-04 1.71E+00 2.78E-04 2.78E-04
Ethylbenzene 2.24E+01 2.19E-05 1.00E-01 2.19E-04 2.50E-05 1.00E-01 2.50E-04 7.45E-04 2.86E-01 2.61E-03 3.08E-03
Isopropylbenzene (cumene) 5.35E+00 5.23E-06 1.00E-01 5.23E-05 5.97E-06 1.00E-01 5.97E-05 3.42E-04 1.14E-01 3.00E-03 3.11E-03
Methyl ethyl ketone 3.14E-01 3.07E-07 6.00E-01 5.12E-07 3.50E-07 6.00E-01 5.84E-07 3.71E-06 1.43E+00 2.60E-06 3.69E-06
Methyl isobutyl ketone 5.74E+00 5.62E-06 8.00E-02 7.02E-05 6.40E-06 8.00E-02 8.00E-05 5.24E-05 8.57E-01 6.11E-05 2.11E-04
Methyl tert-butyl ether 4.00E-03 3.91E-09 NA  4.46E-09 NA  1.96E-07 8.57E-01 2.28E-07 2.28E-07
Methylcyclohexane 1.02E+01 9.98E-06 NA  1.14E-05 NA  1.16E-03 8.60E-01 1.34E-03 1.34E-03
Methylene chloride 8.38E-03 8.20E-09 6.00E-02 1.37E-07 9.35E-09 6.00E-02 1.56E-07 7.71E-07 2.86E-01 2.70E-06 2.99E-06
Styrene 5.14E-01 5.03E-07 2.00E-01 2.51E-06 5.73E-07 2.00E-01 2.87E-06 8.80E-06 2.57E-01 3.42E-05 3.96E-05
Tetrachloroethene 8.76E-02 8.57E-08 1.00E-02 8.57E-06 9.77E-08 1.00E-02 9.77E-06 7.88E-06 1.00E-02 7.88E-04 8.06E-04
Toluene 1.16E+02 1.14E-04 8.00E-02 1.42E-03 1.29E-04 8.00E-02 1.62E-03 6.69E-03 8.57E-02 7.81E-02 8.11E-02
trans-1,2-Dichloroethene 6.38E-01 6.24E-07 2.00E-02 3.12E-05 7.12E-07 2.00E-02 3.56E-05 6.25E-05 1.71E-02 3.65E-03 3.71E-03
Trichloroethene 5.21E-01 5.10E-07 3.00E-04 1.70E-03 5.81E-07 3.00E-04 1.94E-03 3.67E-05 1.00E-02 3.67E-03 7.30E-03
Vinyl chloride 1.28E+00 1.25E-06 3.00E-03 4.17E-04 1.43E-06 3.00E-03 4.76E-04 2.81E-04 2.86E-02 9.85E-03 1.07E-02
Xylenes, total 1.57E+02 1.54E-04 2.00E-01 7.68E-04 1.75E-04 2.00E-01 8.76E-04 5.91E-03 2.86E-02 2.07E-01 2.08E-01
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 9.51E-10 NA  3.25E-10 NA  1.45E-13 1.14E-08 1.26E-05 1.26E-05
1,2,3,4,6,7,8-HpCDF 1.60E-04 1.57E-10 NA  5.35E-11 NA  2.38E-14 1.14E-08 2.08E-06 2.08E-06
1,2,3,4,7,8,9-HpCDF 7.93E-06 7.76E-12 NA  2.65E-12 NA  1.18E-15 1.14E-08 1.03E-07 1.03E-07
1,2,3,4,7,8-HxCDD 1.64E-05 1.60E-11 NA  5.49E-12 NA  2.44E-15 1.14E-08 2.13E-07 2.13E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

1,2,3,4,7,8-HxCDF 2.26E-06 2.21E-12 NA  7.56E-13 NA  3.36E-16 1.14E-08 2.94E-08 2.94E-08
1,2,3,6,7,8-HxCDD 7.35E-05 7.19E-11 NA  2.46E-11 NA  1.09E-14 1.14E-08 9.56E-07 9.56E-07
1,2,3,6,7,8-HxCDF 1.50E-05 1.47E-11 NA  5.02E-12 NA  2.23E-15 1.14E-08 1.95E-07 1.95E-07
1,2,3,7,8,9-HxCDD 4.14E-05 4.05E-11 NA  1.39E-11 NA  6.16E-15 1.14E-08 5.39E-07 5.39E-07
1,2,3,7,8,9-HxCDF 8.75E-06 8.56E-12 NA  2.93E-12 NA  1.30E-15 1.14E-08 1.14E-07 1.14E-07
1,2,3,7,8-PeCDD 1.53E-05 1.50E-11 NA  5.12E-12 NA  2.28E-15 1.14E-08 1.99E-07 1.99E-07
2,3,4,6,7,8-HxCDF 1.51E-05 1.48E-11 NA  5.05E-12 NA  2.25E-15 1.14E-08 1.96E-07 1.96E-07
2,3,4,7,8-PeCDF 3.66E-05 3.58E-11 NA  1.22E-11 NA  5.44E-15 1.14E-08 4.76E-07 4.76E-07
2,3,7,8-TCDF 4.63E-06 4.53E-12 NA  1.55E-12 NA  6.89E-16 1.14E-08 6.02E-08 6.02E-08
OCDD 8.20E-03 8.02E-09 NA  2.74E-09 NA  1.22E-12 1.14E-08 1.07E-04 1.07E-04
OCDF 3.25E-04 3.18E-10 NA  1.09E-10 NA  4.83E-14 1.14E-08 4.23E-06 4.23E-06

Total Risk (Hazard Index): 4.10E-01 Total Risk (Hazard Index): 2.09E-01 Total Risk (Hazard Index): 5.82E-01 1.20E+00
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1
RME = reasonable maximum exposure.
EPC = exposure point concentration.

DRAFT

Page 59 of 277



Table 1-15
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.00E+06 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.26E+04 5.81E-04 NA  8.03E-05 NA  3.52E-05 NA  
Antimony 1.36E+01 6.27E-07 NA  8.67E-08 NA  3.80E-08 NA  
Arsenic 7.71E+00 3.56E-07 1.50E+00 5.33E-07 1.47E-07 1.50E+00 2.21E-07 2.16E-08 1.51E+01 3.24E-07 1.08E-06
Barium 5.13E+02 2.37E-05 NA  3.27E-06 NA  1.43E-06 NA  
Beryllium 6.14E-01 2.83E-08 NA  3.91E-09 NA  1.72E-09 8.40E+00 1.44E-08 1.44E-08
Cadmium 1.58E+00 7.29E-08 NA  1.01E-09 NA  4.42E-09 6.30E+00 2.78E-08 2.78E-08
Chromium 1.41E+03 6.50E-05 NA  8.99E-06 NA  3.94E-06 NA  
Cobalt 8.75E+00 4.04E-07 NA  5.58E-08 NA  2.45E-08 3.15E+00 7.71E-08 7.71E-08
Copper 2.29E+02 1.06E-05 NA  1.46E-06 NA  6.40E-07 NA  
Iron 2.61E+04 1.20E-03 NA  1.66E-04 NA  7.30E-05 NA  
Lead 6.40E+02 2.95E-05 NA  4.08E-06 NA  1.79E-06 NA  
Manganese 1.14E+03 5.26E-05 NA  7.27E-06 NA  3.19E-06 NA  
Nickel 4.22E+01 1.95E-06 NA  2.69E-07 NA  1.18E-07 9.10E-01 1.07E-07 1.07E-07
Selenium 2.50E+00 1.15E-07 NA  1.59E-08 NA  6.99E-09 NA  
Silver 8.43E-01 3.89E-08 NA  5.37E-09 NA  2.36E-09 NA  
Thallium 3.16E+00 1.46E-07 NA  2.01E-08 NA  8.83E-09 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Vanadium 4.16E+01 1.92E-06 NA  2.65E-07 NA  1.16E-07 NA  
Zinc 5.91E+02 2.73E-05 NA  3.77E-06 NA  1.65E-06 NA  
Pesticides/PCBs
Aldrin 1.29E+00 5.95E-08 1.70E+01 1.01E-06 4.11E-08 1.70E+01 6.99E-07 3.61E-09 1.72E+01 6.18E-08 1.77E-06
alpha-BHC 2.60E-02 1.20E-09 6.30E+00 7.56E-09 8.29E-10 6.30E+00 5.22E-09 7.27E-11 6.30E+00 4.58E-10 1.32E-08
alpha-Chlordane 4.04E-02 1.86E-09 1.30E+00 2.42E-09 1.29E-09 1.30E+00 1.67E-09 1.13E-10 3.50E-01 3.95E-11 4.14E-09
4,4'-DDD 9.16E+00 4.23E-07 2.40E-01 1.01E-07 2.92E-07 2.40E-01 7.01E-08 2.56E-08 2.42E-01 6.18E-09 1.78E-07
4,4'-DDE 3.56E+00 1.64E-07 3.40E-01 5.58E-08 1.13E-07 3.40E-01 3.86E-08 9.95E-09 3.40E-01 3.38E-09 9.78E-08
4,4'-DDT 3.25E-01 1.50E-08 3.40E-01 5.10E-09 1.04E-08 3.40E-01 3.52E-09 9.09E-10 3.40E-01 3.08E-10 8.93E-09
beta-BHC 3.50E-02 1.61E-09 1.80E+00 2.91E-09 1.12E-09 1.80E+00 2.01E-09 9.78E-11 1.86E+00 1.82E-10 5.10E-09
delta-BHC 4.10E-03 1.89E-10 NA  1.31E-10 NA  1.15E-11 NA  
Dieldrin 1.34E+00 6.18E-08 1.60E+01 9.89E-07 4.27E-08 1.60E+01 6.83E-07 3.75E-09 1.61E+01 6.03E-08 1.73E-06
Endosulfan sulfate 1.60E-03 7.38E-11 NA  5.10E-11 NA  4.47E-12 NA  
Endrin 4.60E-03 2.12E-10 NA  1.47E-10 NA  1.29E-11 NA  
Endrin aldehyde 1.10E-03 5.07E-11 NA  3.51E-11 NA  3.08E-12 NA  
Endrin ketone 1.20E-02 5.54E-10 NA  3.82E-10 NA  3.35E-11 NA  
gamma-Chlordane 1.09E-01 5.03E-09 1.20E+00 6.03E-09 3.47E-09 1.20E+00 4.17E-09 3.05E-10 3.50E-01 1.07E-10 1.03E-08
Heptachlor 8.80E-03 4.06E-10 4.50E+00 1.83E-09 2.80E-10 4.50E+00 1.26E-09 2.46E-11 4.55E+00 1.12E-10 3.20E-09
Methoxychlor 3.90E-03 1.80E-10 NA  1.24E-10 NA  1.09E-11 NA  
Aroclor-1260 6.40E-01 2.95E-08 2.00E+00 5.90E-08 6.12E-08 2.00E+00 1.22E-07 1.79E-09 2.00E+00 3.58E-09 1.85E-07
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.54E+00 7.10E-08 2.90E-02 2.06E-09 9.82E-08 2.90E-02 2.85E-09 4.31E-09 NA  4.91E-09
1,2-Dichlorobenzene 5.47E+01 2.52E-06 NA  3.49E-06 NA  9.71E-06 NA  
1,3-Dichlorobenzene 2.02E+00 9.32E-08 NA  1.29E-07 NA  3.59E-07 NA  
1,4-Dichlorobenzene 2.55E+01 1.18E-06 5.40E-03 6.35E-09 1.63E-06 5.40E-03 8.78E-09 5.13E-06 3.85E-02 1.97E-07 2.13E-07
2-Methylnaphthalene 1.14E+02 5.26E-06 NA  1.09E-05 NA  5.50E-06 NA  
2-Methylphenol 9.90E-01 4.57E-08 NA  6.31E-08 NA  2.77E-09 NA  
4-Chloro-3-methylphenol 7.20E+00 3.32E-07 NA  4.59E-07 NA  2.01E-08 NA  
4-Methylphenol 3.60E+00 1.66E-07 NA  2.29E-07 NA  1.01E-08 NA  
Acenaphthene 9.18E+00 4.23E-07 NA  8.78E-07 NA  1.32E-07 NA  
Anthracene 1.10E+00 5.07E-08 NA  1.05E-07 NA  6.64E-09 NA  
Benzo(a)anthracene 5.50E-01 2.54E-08 1.20E+00 3.04E-08 5.26E-08 1.20E+00 6.31E-08 1.54E-09 3.85E-01 5.92E-10 9.41E-08
Benzo(a)pyrene 5.00E-01 2.31E-08 1.20E+01 2.77E-07 4.78E-08 1.20E+01 5.74E-07 1.40E-09 3.85E+00 5.38E-09 8.56E-07
Benzo(b)fluoranthene 4.20E-01 1.94E-08 1.20E+00 2.32E-08 4.02E-08 1.20E+00 4.82E-08 1.17E-09 3.85E-01 4.52E-10 7.19E-08
Benzo(g,h,i)perylene 4.30E-01 1.98E-08 NA  4.11E-08 NA  1.20E-09 NA  
Benzo(k)fluoranthene 4.30E-01 1.98E-08 1.20E+00 2.38E-08 4.11E-08 1.20E+00 4.93E-08 1.20E-09 3.85E-01 4.63E-10 7.36E-08
Benzyl butyl phthalate 7.60E+00 3.51E-07 1.90E-03 6.66E-10 4.84E-07 1.90E-03 9.20E-10 2.12E-08 NA  1.59E-09
Biphenyl (diphenyl) 4.40E+00 2.03E-07 NA  2.80E-07 NA  1.23E-08 NA  
bis(2-Ethylhexyl)phthalate 9.85E+00 4.54E-07 1.40E-02 6.36E-09 6.28E-07 1.40E-02 8.79E-09 2.75E-08 8.40E-03 2.31E-10 1.54E-08
Caprolactam 9.50E-02 4.38E-09 NA  6.06E-09 NA  2.66E-10 NA  
Carbazole 1.10E+00 5.07E-08 NA  7.01E-08 NA  3.08E-09 NA  
Chrysene 9.10E-01 4.20E-08 1.20E-01 5.04E-09 8.70E-08 1.20E-01 1.04E-08 2.54E-09 3.85E-02 9.79E-11 1.56E-08
Dibenz(a,h)anthracene 1.20E-01 5.54E-09 7.30E+00 4.04E-08 1.15E-08 7.30E+00 8.38E-08 3.35E-10 4.20E+00 1.41E-09 1.26E-07
Dibenzofuran 4.10E+00 1.89E-07 NA  2.61E-07 NA  3.21E-08 NA  
Di-n-butyl phthalate 2.90E+00 1.34E-07 NA  1.85E-07 NA  8.11E-09 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Fluoranthene 4.20E+00 1.94E-07 NA  4.02E-07 NA  1.17E-08 NA  
Fluorene 8.31E+00 3.83E-07 NA  7.95E-07 NA  6.46E-08 NA  
Indeno(1,2,3-c,d)pyrene 4.40E-01 2.03E-08 1.20E+00 2.44E-08 4.21E-08 1.20E+00 5.05E-08 1.23E-09 3.85E-01 4.74E-10 7.53E-08
Naphthalene 5.28E+01 2.44E-06 1.20E-01 2.92E-07 5.05E-06 1.20E-01 6.06E-07 2.55E-06 1.19E-01 3.03E-07 1.20E-06
Phenanthrene 1.21E+01 5.58E-07 NA  1.16E-06 NA  3.38E-08 NA  
Pyrene 3.97E+00 1.83E-07 NA  3.80E-07 NA  1.37E-08 NA  
1,1,1-Trichloroethane 2.51E-02 1.16E-09 NA  1.60E-09 NA  3.05E-08 NA  
1,1-Dichloroethane 1.01E+01 4.66E-07 5.70E-03 2.66E-09 6.44E-07 5.70E-03 3.67E-09 1.17E-05 5.70E-03 6.66E-08 7.30E-08
1,1-Dichloroethene 6.80E-02 3.14E-09 NA  4.33E-09 NA  1.34E-07 9.10E-02 1.22E-08 1.22E-08
1,2-Dichloroethane 6.05E-02 2.79E-09 9.10E-02 2.54E-10 3.86E-09 9.10E-02 3.51E-10 4.41E-08 9.10E-02 4.01E-09 4.62E-09
Acetone 2.26E-01 1.04E-08 NA  1.44E-08 NA  5.90E-08 NA  
Benzene 1.93E+00 8.90E-08 1.00E-01 8.90E-09 1.23E-07 1.00E-01 1.23E-08 1.92E-06 1.02E-01 1.95E-07 2.16E-07
Carbon disulfide 6.29E-03 2.90E-10 NA  4.01E-10 NA  1.51E-08 NA  
Chlorobenzene 1.01E+01 4.66E-07 NA  6.44E-07 NA  4.19E-06 NA  
Chloroethane 2.40E-02 1.11E-09 NA  1.53E-09 NA  5.93E-08 2.90E-03 1.72E-10 1.72E-10
Chloromethane 1.27E-01 5.86E-09 NA  8.10E-09 NA  6.66E-08 NA  
cis-1,2-Dichloroethene 1.49E+02 6.87E-06 NA  9.50E-06 NA  1.42E-04 NA  
Cyclohexane 2.55E+00 1.18E-07 NA  1.63E-07 NA  6.82E-06 NA  
Ethylbenzene 2.24E+01 1.03E-06 1.10E-02 1.14E-08 1.43E-06 1.10E-02 1.57E-08 1.07E-05 8.75E-03 9.36E-08 1.21E-07
Isopropylbenzene (cumene) 5.35E+00 2.47E-07 NA  3.41E-07 NA  4.90E-06 NA  
Methyl ethyl ketone 3.14E-01 1.45E-08 NA  2.00E-08 NA  5.39E-08 NA  
Methyl isobutyl ketone 5.74E+00 2.65E-07 NA  3.66E-07 NA  7.65E-07 NA  
Methyl tert-butyl ether 4.00E-03 1.85E-10 1.80E-03 3.32E-13 2.55E-10 1.80E-03 4.59E-13 2.81E-09 9.10E-04 2.56E-12 3.35E-12
Methylcyclohexane 1.02E+01 4.71E-07 NA  6.50E-07 NA  1.65E-05 NA  
Methylene chloride 8.38E-03 3.87E-10 1.40E-02 5.41E-12 5.34E-10 1.40E-02 7.48E-12 1.10E-08 3.50E-03 3.86E-11 5.15E-11
Styrene 5.14E-01 2.37E-08 NA  3.28E-08 NA  1.27E-07 NA  
Tetrachloroethene 8.76E-02 4.04E-09 5.40E-01 2.18E-09 5.58E-09 5.40E-01 3.02E-09 1.13E-07 2.07E-02 2.33E-09 7.53E-09
Toluene 1.16E+02 5.35E-06 NA  7.39E-06 NA  9.59E-05 NA  
trans-1,2-Dichloroethene 6.38E-01 2.94E-08 NA  4.07E-08 NA  8.95E-07 NA  
Trichloroethene 5.21E-01 2.40E-08 5.90E-03 1.42E-10 3.32E-08 5.90E-03 1.96E-10 5.25E-07 7.00E-03 3.68E-09 4.02E-09
Vinyl chloride 1.28E+00 5.90E-08 7.20E-01 4.25E-08 8.16E-08 7.20E-01 5.87E-08 4.02E-06 2.73E-01 1.10E-06 1.20E-06
Xylenes, total 1.57E+02 7.24E-06 NA  1.00E-05 NA  8.49E-05 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 4.48E-11 1.50E+03 6.73E-08 1.86E-11 1.50E+03 2.79E-08 2.72E-12 1.50E+03 4.08E-09 9.92E-08
1,2,3,4,6,7,8-HpCDF 1.60E-04 7.38E-12 1.50E+03 1.11E-08 3.06E-12 1.50E+03 4.59E-09 4.47E-13 1.50E+03 6.71E-10 1.63E-08
1,2,3,4,7,8,9-HpCDF 7.93E-06 3.66E-13 1.50E+03 5.49E-10 1.52E-13 1.50E+03 2.27E-10 2.22E-14 1.50E+03 3.33E-11 8.09E-10
1,2,3,4,7,8-HxCDD 1.64E-05 7.56E-13 1.50E+04 1.13E-08 3.14E-13 1.50E+04 4.70E-09 4.58E-14 1.50E+04 6.88E-10 1.67E-08
1,2,3,4,7,8-HxCDF 2.26E-06 1.04E-13 1.50E+04 1.56E-09 4.32E-14 1.50E+04 6.48E-10 6.32E-15 1.50E+04 9.48E-11 2.31E-09
1,2,3,6,7,8-HxCDD 7.35E-05 3.39E-12 1.50E+04 5.09E-08 1.41E-12 1.50E+04 2.11E-08 2.05E-13 1.50E+04 3.08E-09 7.50E-08
1,2,3,6,7,8-HxCDF 1.50E-05 6.92E-13 1.50E+04 1.04E-08 2.87E-13 1.50E+04 4.30E-09 4.19E-14 1.50E+04 6.29E-10 1.53E-08
1,2,3,7,8,9-HxCDD 4.14E-05 1.91E-12 1.50E+04 2.86E-08 7.92E-13 1.50E+04 1.19E-08 1.16E-13 1.50E+04 1.74E-09 4.23E-08
1,2,3,7,8,9-HxCDF 8.75E-06 4.04E-13 1.50E+04 6.05E-09 1.67E-13 1.50E+04 2.51E-09 2.45E-14 1.50E+04 3.67E-10 8.93E-09
1,2,3,7,8-PeCDD 1.53E-05 7.06E-13 1.50E+05 1.06E-07 2.93E-13 1.50E+05 4.39E-08 4.28E-14 1.50E+05 6.42E-09 1.56E-07
2,3,4,6,7,8-HxCDF 1.51E-05 6.97E-13 1.50E+04 1.04E-08 2.89E-13 1.50E+04 4.33E-09 4.22E-14 1.50E+04 6.33E-10 1.54E-08
2,3,4,7,8-PeCDF 3.66E-05 1.69E-12 7.50E+04 1.27E-07 7.00E-13 7.50E+04 5.25E-08 1.02E-13 7.50E+04 7.67E-09 1.87E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

2,3,7,8-TCDF 4.63E-06 2.14E-13 1.50E+04 3.20E-09 8.85E-14 1.50E+04 1.33E-09 1.29E-14 1.50E+04 1.94E-10 4.73E-09
OCDD 8.20E-03 3.78E-10 1.50E+01 5.67E-09 1.57E-10 1.50E+01 2.35E-09 2.29E-11 1.50E+01 3.44E-10 8.37E-09
OCDF 3.25E-04 1.50E-11 1.50E+01 2.25E-10 6.21E-12 1.50E+01 9.32E-11 9.09E-13 1.50E+01 1.36E-11 3.32E-10

Total Risk: 4.02E-06 Total Risk: 3.63E-06 Total Risk: 2.70E-06 1.04E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.

DRAFT

Page 63 of 277



Table 1-16
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.00E+06 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.26E+04 4.07E-02 1.00E+00 4.07E-02 5.62E-03 1.00E+00 5.62E-03 2.47E-03 1.40E-03 1.76E+00 1.81E+00
Antimony 1.36E+01 4.39E-05 4.00E-04 1.10E-01 6.07E-06 4.00E-04 1.52E-02 2.66E-06 NA  1.25E-01
Arsenic 7.71E+00 2.49E-05 3.00E-04 8.30E-02 1.03E-05 3.00E-04 3.44E-02 1.51E-06 4.29E-06 3.52E-01 4.69E-01
Barium 5.13E+02 1.66E-03 2.00E-01 8.28E-03 2.29E-04 2.00E-01 1.14E-03 1.00E-04 1.43E-04 7.03E-01 7.12E-01
Beryllium 6.14E-01 1.98E-06 2.00E-03 9.91E-04 2.74E-07 2.00E-03 1.37E-04 1.20E-07 2.00E-06 6.01E-02 6.12E-02
Cadmium 1.58E+00 5.10E-06 5.00E-04 1.02E-02 7.05E-08 5.00E-04 1.41E-04 3.09E-07 2.86E-06 1.08E-01 1.19E-01
Chromium 1.41E+03 4.55E-03 NA  6.29E-04 NA  2.76E-04 NA  
Cobalt 8.75E+00 2.83E-05 3.00E-04 9.42E-02 3.90E-06 3.00E-04 1.30E-02 1.71E-06 1.71E-06 9.99E-01 1.11E+00
Copper 2.29E+02 7.39E-04 4.00E-02 1.85E-02 1.02E-04 4.00E-02 2.55E-03 4.48E-05 NA  2.10E-02
Iron 2.61E+04 8.43E-02 7.00E-01 1.20E-01 1.16E-02 7.00E-01 1.66E-02 5.11E-03 NA  1.37E-01
Lead 6.40E+02 2.07E-03 NA  2.86E-04 NA  1.25E-04 NA  
Manganese 1.14E+03 3.68E-03 2.40E-02 1.53E-01 5.09E-04 2.40E-02 2.12E-02 2.23E-04 1.43E-05 1.56E+01 1.58E+01
Nickel 4.22E+01 1.36E-04 2.00E-02 6.81E-03 1.88E-05 2.00E-02 9.41E-04 8.26E-06 2.57E-05 3.21E-01 3.29E-01
Selenium 2.50E+00 8.07E-06 5.00E-03 1.61E-03 1.12E-06 5.00E-03 2.23E-04 4.89E-07 5.71E-03 8.56E-05 1.92E-03
Silver 8.43E-01 2.72E-06 5.00E-03 5.44E-04 3.76E-07 5.00E-03 7.52E-05 1.65E-07 NA  6.20E-04
Thallium 3.16E+00 1.02E-05 6.60E-05 1.55E-01 1.41E-06 6.60E-05 2.14E-02 6.18E-07 NA  1.76E-01

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Vanadium 4.16E+01 1.34E-04 5.00E-03 2.69E-02 1.86E-05 5.00E-03 3.71E-03 8.14E-06 NA  3.06E-02
Zinc 5.91E+02 1.91E-03 3.00E-01 6.36E-03 2.64E-04 3.00E-01 8.79E-04 1.16E-04 NA  7.24E-03
Pesticides/PCBs
Aldrin 1.29E+00 4.17E-06 3.00E-05 1.39E-01 2.88E-06 3.00E-05 9.59E-02 2.52E-07 NA  2.35E-01
alpha-BHC 2.60E-02 8.40E-08 5.00E-04 1.68E-04 5.80E-08 5.00E-04 1.16E-04 5.09E-09 NA  2.84E-04
alpha-Chlordane 4.04E-02 1.30E-07 5.00E-04 2.61E-04 9.01E-08 5.00E-04 1.80E-04 7.91E-09 2.00E-04 3.95E-05 4.81E-04
4,4'-DDD 9.16E+00 2.96E-05 NA  2.04E-05 NA  1.79E-06 NA  
4,4'-DDE 3.56E+00 1.15E-05 NA  7.94E-06 NA  6.97E-07 NA  
4,4'-DDT 3.25E-01 1.05E-06 5.00E-04 2.10E-03 7.25E-07 5.00E-04 1.45E-03 6.36E-08 NA  3.55E-03
beta-BHC 3.50E-02 1.13E-07 NA  7.81E-08 NA  6.85E-09 NA  
delta-BHC 4.10E-03 1.32E-08 NA  9.15E-09 NA  8.02E-10 NA  
Dieldrin 1.34E+00 4.33E-06 5.00E-05 8.65E-02 2.99E-06 5.00E-05 5.98E-02 2.62E-07 NA  1.46E-01
Endosulfan sulfate 1.60E-03 5.17E-09 6.00E-03 8.61E-07 3.57E-09 6.00E-03 5.95E-07 3.13E-10 NA  1.46E-06
Endrin 4.60E-03 1.49E-08 3.00E-04 4.95E-05 1.03E-08 3.00E-04 3.42E-05 9.00E-10 NA  8.37E-05
Endrin aldehyde 1.10E-03 3.55E-09 3.00E-04 1.18E-05 2.45E-09 3.00E-04 8.18E-06 2.15E-10 NA  2.00E-05
Endrin ketone 1.20E-02 3.87E-08 3.00E-04 1.29E-04 2.68E-08 3.00E-04 8.92E-05 2.35E-09 NA  2.18E-04
gamma-Chlordane 1.09E-01 3.52E-07 5.00E-04 7.04E-04 2.43E-07 5.00E-04 4.86E-04 2.13E-08 2.00E-04 1.07E-04 1.30E-03
Heptachlor 8.80E-03 2.84E-08 3.00E-05 9.47E-04 1.96E-08 3.00E-05 6.54E-04 1.72E-09 NA  1.60E-03
Methoxychlor 3.90E-03 1.26E-08 2.00E-05 6.30E-04 8.70E-09 2.00E-05 4.35E-04 7.63E-10 NA  1.06E-03
Aroclor-1260 6.40E-01 2.07E-06 2.00E-05 1.03E-01 4.28E-06 2.00E-05 2.14E-01 1.25E-07 NA  3.17E-01
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.54E+00 4.97E-06 1.00E-02 4.97E-04 6.87E-06 1.00E-02 6.87E-04 6.64E-06 5.71E-04 1.16E-02 1.28E-02
1,2-Dichlorobenzene 5.47E+01 1.77E-04 9.00E-02 1.96E-03 2.44E-04 9.00E-02 2.71E-03 6.80E-04 5.71E-02 1.19E-02 1.66E-02
1,3-Dichlorobenzene 2.02E+00 6.52E-06 NA  9.01E-06 NA  2.51E-05 NA  
1,4-Dichlorobenzene 2.55E+01 8.23E-05 7.00E-02 1.18E-03 1.14E-04 7.00E-02 1.63E-03 3.59E-04 2.29E-01 1.57E-03 4.37E-03
2-Methylnaphthalene 1.14E+02 3.68E-04 4.00E-03 9.20E-02 7.63E-04 4.00E-03 1.91E-01 3.85E-04 NA  2.83E-01
2-Methylphenol 9.90E-01 3.20E-06 5.00E-02 6.39E-05 4.42E-06 5.00E-02 8.83E-05 1.94E-07 1.71E-01 1.13E-06 1.53E-04
4-Chloro-3-methylphenol 7.20E+00 2.32E-05 NA  3.21E-05 NA  1.41E-06 NA  
4-Methylphenol 3.60E+00 1.16E-05 5.00E-03 2.32E-03 1.61E-05 5.00E-03 3.21E-03 7.05E-07 1.71E-01 4.11E-06 5.54E-03
Acenaphthene 9.18E+00 2.96E-05 6.00E-02 4.94E-04 6.14E-05 6.00E-02 1.02E-03 9.24E-06 NA  1.52E-03
Anthracene 1.10E+00 3.55E-06 3.00E-01 1.18E-05 7.36E-06 3.00E-01 2.45E-05 4.64E-07 NA  3.64E-05
Benzo(a)anthracene 5.50E-01 1.78E-06 NA  3.68E-06 NA  1.08E-07 NA  
Benzo(a)pyrene 5.00E-01 1.61E-06 NA  3.35E-06 NA  9.78E-08 NA  
Benzo(b)fluoranthene 4.20E-01 1.36E-06 NA  2.81E-06 NA  8.22E-08 NA  
Benzo(g,h,i)perylene 4.30E-01 1.39E-06 NA  2.88E-06 NA  8.41E-08 NA  
Benzo(k)fluoranthene 4.30E-01 1.39E-06 NA  2.88E-06 NA  8.41E-08 NA  
Benzyl butyl phthalate 7.60E+00 2.45E-05 2.00E-01 1.23E-04 3.39E-05 2.00E-01 1.70E-04 1.49E-06 NA  2.92E-04
Biphenyl (diphenyl) 4.40E+00 1.42E-05 5.00E-02 2.84E-04 1.96E-05 5.00E-02 3.93E-04 8.61E-07 NA  6.77E-04
bis(2-Ethylhexyl)phthalate 9.85E+00 3.18E-05 2.00E-02 1.59E-03 4.39E-05 2.00E-02 2.20E-03 1.93E-06 NA  3.79E-03
Caprolactam 9.50E-02 3.07E-07 5.00E-01 6.14E-07 4.24E-07 5.00E-01 8.48E-07 1.86E-08 NA  1.46E-06
Carbazole 1.10E+00 3.55E-06 NA  4.91E-06 NA  2.15E-07 NA  
Chrysene 9.10E-01 2.94E-06 NA  6.09E-06 NA  1.78E-07 NA  
Dibenz(a,h)anthracene 1.20E-01 3.87E-07 NA  8.03E-07 NA  2.35E-08 NA  
Dibenzofuran 4.10E+00 1.32E-05 2.00E-03 6.62E-03 1.83E-05 2.00E-03 9.15E-03 2.25E-06 NA  1.58E-02
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Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Di-n-butyl phthalate 2.90E+00 9.36E-06 1.00E-01 9.36E-05 1.29E-05 1.00E-01 1.29E-04 5.68E-07 NA  2.23E-04
Fluoranthene 4.20E+00 1.36E-05 4.00E-02 3.39E-04 2.81E-05 4.00E-02 7.03E-04 8.22E-07 NA  1.04E-03
Fluorene 8.31E+00 2.68E-05 4.00E-02 6.71E-04 5.56E-05 4.00E-02 1.39E-03 4.52E-06 NA  2.06E-03
Indeno(1,2,3-c,d)pyrene 4.40E-01 1.42E-06 NA  2.94E-06 NA  8.61E-08 NA  
Naphthalene 5.28E+01 1.70E-04 2.00E-02 8.52E-03 3.53E-04 2.00E-02 1.77E-02 1.78E-04 8.57E-04 2.08E-01 2.34E-01
Phenanthrene 1.21E+01 3.91E-05 NA  8.10E-05 NA  2.37E-06 NA  
Pyrene 3.97E+00 1.28E-05 3.00E-02 4.27E-04 2.66E-05 3.00E-02 8.86E-04 9.62E-07 NA  1.31E-03
1,1,1-Trichloroethane 2.51E-02 8.10E-08 2.00E+00 4.05E-08 1.12E-07 2.00E+00 5.60E-08 2.13E-06 1.43E+00 1.49E-06 1.59E-06
1,1-Dichloroethane 1.01E+01 3.26E-05 2.00E-01 1.63E-04 4.51E-05 2.00E-01 2.25E-04 8.18E-04 NA  3.88E-04
1,1-Dichloroethene 6.80E-02 2.20E-07 5.00E-02 4.39E-06 3.03E-07 5.00E-02 6.07E-06 9.38E-06 2.00E-02 4.69E-04 4.79E-04
1,2-Dichloroethane 6.05E-02 1.95E-07 2.00E-02 9.77E-06 2.70E-07 2.00E-02 1.35E-05 3.09E-06 6.86E-01 4.50E-06 2.78E-05
Acetone 2.26E-01 7.30E-07 9.00E-01 8.11E-07 1.01E-06 9.00E-01 1.12E-06 4.13E-06 8.86E+00 4.67E-07 2.40E-06
Benzene 1.93E+00 6.23E-06 4.00E-03 1.56E-03 8.61E-06 4.00E-03 2.15E-03 1.34E-04 8.57E-03 1.57E-02 1.94E-02
Carbon disulfide 6.29E-03 2.03E-08 1.00E-01 2.03E-07 2.81E-08 1.00E-01 2.81E-07 1.06E-06 2.00E-01 5.30E-06 5.78E-06
Chlorobenzene 1.01E+01 3.26E-05 2.00E-02 1.63E-03 4.51E-05 2.00E-02 2.25E-03 2.93E-04 1.43E-02 2.05E-02 2.44E-02
Chloroethane 2.40E-02 7.75E-08 NA  1.07E-07 NA  4.15E-06 2.86E+00 1.45E-06 1.45E-06
Chloromethane 1.27E-01 4.10E-07 NA  5.67E-07 NA  4.66E-06 2.57E-02 1.81E-04 1.81E-04
cis-1,2-Dichloroethene 1.49E+02 4.81E-04 1.00E-02 4.81E-02 6.65E-04 1.00E-02 6.65E-02 9.93E-03 NA  1.15E-01
Cyclohexane 2.55E+00 8.23E-06 NA  1.14E-05 NA  4.78E-04 1.71E+00 2.79E-04 2.79E-04
Ethylbenzene 2.24E+01 7.23E-05 1.00E-01 7.23E-04 9.99E-05 1.00E-01 9.99E-04 7.49E-04 2.86E-01 2.62E-03 4.34E-03
Isopropylbenzene (cumene) 5.35E+00 1.73E-05 1.00E-01 1.73E-04 2.39E-05 1.00E-01 2.39E-04 3.43E-04 1.14E-01 3.00E-03 3.42E-03
Methyl ethyl ketone 3.14E-01 1.01E-06 6.00E-01 1.69E-06 1.40E-06 6.00E-01 2.34E-06 3.77E-06 1.43E+00 2.64E-06 6.67E-06
Methyl isobutyl ketone 5.74E+00 1.85E-05 8.00E-02 2.32E-04 2.56E-05 8.00E-02 3.20E-04 5.35E-05 8.57E-01 6.24E-05 6.14E-04
Methyl tert-butyl ether 4.00E-03 1.29E-08 NA  1.78E-08 NA  1.97E-07 8.57E-01 2.29E-07 2.29E-07
Methylcyclohexane 1.02E+01 3.29E-05 NA  4.55E-05 NA  1.16E-03 8.60E-01 1.35E-03 1.35E-03
Methylene chloride 8.38E-03 2.71E-08 6.00E-02 4.51E-07 3.74E-08 6.00E-02 6.23E-07 7.73E-07 2.86E-01 2.71E-06 3.78E-06
Styrene 5.14E-01 1.66E-06 2.00E-01 8.30E-06 2.29E-06 2.00E-01 1.15E-05 8.90E-06 2.57E-01 3.46E-05 5.44E-05
Tetrachloroethene 8.76E-02 2.83E-07 1.00E-02 2.83E-05 3.91E-07 1.00E-02 3.91E-05 7.89E-06 1.00E-02 7.89E-04 8.57E-04
Toluene 1.16E+02 3.75E-04 8.00E-02 4.68E-03 5.18E-04 8.00E-02 6.47E-03 6.72E-03 8.57E-02 7.83E-02 8.95E-02
trans-1,2-Dichloroethene 6.38E-01 2.06E-06 2.00E-02 1.03E-04 2.85E-06 2.00E-02 1.42E-04 6.26E-05 1.71E-02 3.65E-03 3.90E-03
Trichloroethene 5.21E-01 1.68E-06 3.00E-04 5.61E-03 2.32E-06 3.00E-04 7.75E-03 3.68E-05 1.00E-02 3.68E-03 1.70E-02
Vinyl chloride 1.28E+00 4.13E-06 3.00E-03 1.38E-03 5.71E-06 3.00E-03 1.90E-03 2.82E-04 2.86E-02 9.86E-03 1.31E-02
Xylenes, total 1.57E+02 5.07E-04 2.00E-01 2.53E-03 7.01E-04 2.00E-01 3.50E-03 5.94E-03 2.86E-02 2.08E-01 2.14E-01
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 3.14E-09 NA  1.30E-09 NA  1.90E-10 1.14E-08 1.66E-02 1.66E-02
1,2,3,4,6,7,8-HpCDF 1.60E-04 5.17E-10 NA  2.14E-10 NA  3.13E-11 1.14E-08 2.74E-03 2.74E-03
1,2,3,4,7,8,9-HpCDF 7.93E-06 2.56E-11 NA  1.06E-11 NA  1.55E-12 1.14E-08 1.36E-04 1.36E-04
1,2,3,4,7,8-HxCDD 1.64E-05 5.30E-11 NA  2.20E-11 NA  3.21E-12 1.14E-08 2.81E-04 2.81E-04
1,2,3,4,7,8-HxCDF 2.26E-06 7.30E-12 NA  3.03E-12 NA  4.42E-13 1.14E-08 3.87E-05 3.87E-05
1,2,3,6,7,8-HxCDD 7.35E-05 2.37E-10 NA  9.84E-11 NA  1.44E-11 1.14E-08 1.26E-03 1.26E-03
1,2,3,6,7,8-HxCDF 1.50E-05 4.84E-11 NA  2.01E-11 NA  2.94E-12 1.14E-08 2.57E-04 2.57E-04
1,2,3,7,8,9-HxCDD 4.14E-05 1.34E-10 NA  5.54E-11 NA  8.10E-12 1.14E-08 7.09E-04 7.09E-04
1,2,3,7,8,9-HxCDF 8.75E-06 2.83E-11 NA  1.17E-11 NA  1.71E-12 1.14E-08 1.50E-04 1.50E-04
1,2,3,7,8-PeCDD 1.53E-05 4.94E-11 NA  2.05E-11 NA  2.99E-12 1.14E-08 2.62E-04 2.62E-04
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2,3,4,6,7,8-HxCDF 1.51E-05 4.88E-11 NA  2.02E-11 NA  2.95E-12 1.14E-08 2.59E-04 2.59E-04
2,3,4,7,8-PeCDF 3.66E-05 1.18E-10 NA  4.90E-11 NA  7.16E-12 1.14E-08 6.27E-04 6.27E-04
2,3,7,8-TCDF 4.63E-06 1.50E-11 NA  6.20E-12 NA  9.06E-13 1.14E-08 7.93E-05 7.93E-05
OCDD 8.20E-03 2.65E-08 NA  1.10E-08 NA  1.60E-09 1.14E-08 1.40E-01 1.40E-01
OCDF 3.25E-04 1.05E-09 NA  4.35E-10 NA  6.36E-11 1.14E-08 5.57E-03 5.57E-03

Total Risk (Hazard Index): 1.35E+00 Total Risk (Hazard Index): 8.36E-01 Total Risk (Hazard Index): 2.067E+01 2.29E+01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 23
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-17
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Shallow Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 4.0E-06 1.4E-06 6.2E-09 5.4E-06 5% 5.3E-07 2.2E-07 3.2E-07 1.1E-06 10%
Subtotal Metals 4.0E-06 1.4E-06 1.0E-08 5.4E-06 5% 5.3E-07 2.2E-07 5.5E-07 1.3E-06 13%

Pesticides/PCBs
Aldrin 7.7E-06 4.4E-06 1.2E-09 1.2E-05 12% 1.0E-06 7.0E-07 6.2E-08 1.8E-06 17%
4,4'-DDD 7.7E-07 4.4E-07 1.2E-10 1.2E-06 1.2% 1.0E-07 7.0E-08 6.2E-09 1.8E-07 2%
Dieldrin 7.5E-06 4.3E-06 1.1E-09 1.2E-05 12% 9.9E-07 6.8E-07 6.0E-08 1.7E-06 17%
Aroclor-1260 4.5E-07 7.6E-07 6.8E-11 1.2E-06 1.2% 5.9E-08 1.2E-07 3.6E-09 1.9E-07 2%
Subtotal Pesticides/PCBs 1.7E-05 1.0E-05 2.6E-09 2.7E-05 27% 2.2E-06 1.6E-06 1.4E-07 4.0E-06 39%

SVOCs/VOCs
1,4-Dichlorobenzene 4.8E-08 5.5E-08 4.9E-06 5.0E-06 5% 6.4E-09 8.8E-09 2.0E-07 2.1E-07 2%
Benzo(a)pyrene 2.1E-06 3.6E-06 1.0E-10 5.7E-06 6% 2.8E-07 5.7E-07 5.4E-09 8.6E-07 8%
Naphthalene 2.2E-06 3.8E-06 7.1E-06 1.3E-05 13% 2.9E-07 6.1E-07 3.0E-07 1.2E-06 12%
1,1-Dichloroethane 2.0E-08 2.3E-08 1.7E-06 1.7E-06 2% 2.7E-09 3.7E-09 6.7E-08 7.3E-08 0.7%
Benzene 6.7E-08 7.7E-08 4.9E-06 5.0E-06 5% 8.9E-09 1.2E-08 1.9E-07 2.2E-07 2%
Ethylbenzene 8.6E-08 9.8E-08 2.3E-06 2.5E-06 2% 1.1E-08 1.6E-08 9.4E-08 1.2E-07 1%
Vinyl chloride 3.2E-07 3.7E-07 2.7E-05 2.8E-05 28% 4.3E-08 5.9E-08 1.1E-06 1.2E-06 12%
Subtotal SVOCs/VOCs 6.1E-06 1.0E-05 4.9E-05 6.5E-05 64% 8.0E-07 1.6E-06 2.0E-06 4.4E-06 42%

Dioxans/Furans
1,2,3,7,8-PeCDD 8.0E-07 2.7E-07 1.2E-10 1.1E-06 1.1% 1.1E-07 4.4E-08 6.4E-09 1.6E-07 1.5%
2,3,4,7,8-PeCDF 9.6E-07 3.3E-07 1.5E-10 1.3E-06 1% 1.3E-07 5.2E-08 7.7E-09 1.9E-07 2%
Subtotal Dioxans/Furans 3.3E-06 1.1E-06 5.1E-10 4.5E-06 4% 4.4E-07 1.8E-07 2.7E-08 6.5E-07 6%

Total: 3.0E-05 2.3E-05 4.9E-05 1.02E-04 4.0E-06 3.6E-06 2.7E-06 1.04E-05

Total Estimated Cancer Risk Across All Exposure Routes: 1E-04 1E-05

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
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Table 1-18
Noncancer Risk Results - Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Shallow Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients

Chemical of Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.2E-02 1.4E-03 1.3E-03 1.5E-02 1% 4.1E-02 5.6E-03 1.8E+00 1.8E+00 8%
Antimony 3.3E-02 3.8E-03  3.7E-02 3% 1.1E-01 1.5E-02  1.2E-01 1%
Arsenic 2.5E-02 8.6E-03 2.7E-04 3.4E-02 3% 8.3E-02 3.4E-02 3.5E-01 4.7E-01 2%
Barium 2.5E-03 2.9E-04 5.3E-04 3.3E-03 0% 8.3E-03 1.1E-03 7.0E-01 7.1E-01 3%
Cadmium 3.1E-03 3.5E-05 8.2E-05 3.2E-03 0% 1.0E-02 1.4E-04 1.1E-01 1.2E-01 1%
Cobalt 2.9E-02 3.3E-03 7.6E-04 3.3E-02 3% 9.4E-02 1.3E-02 1.0E+00 1.1E+00 5%
Iron 3.6E-02 4.2E-03  4.1E-02 3% 1.2E-01 1.7E-02  1.4E-01 1%
Manganese 4.6E-02 5.3E-03 1.2E-02 6.4E-02 5% 1.5E-01 2.1E-02 1.6E+01 1.6E+01 69%
Nickel 2.1E-03 2.4E-04 2.4E-04 2.5E-03 0% 6.8E-03 9.4E-04 3.2E-01 3.3E-01 1%
Thallium 4.7E-02 5.3E-03  5.2E-02 4% 1.5E-01 2.1E-02  1.8E-01 1%
Subtotal Metals 2.5E-01 3.4E-02 1.5E-02 3.0E-01 25% 8.4E-01 1.4E-01 2.0E+01 2.1E+01 91%

Pesticides/PCBs
Aldrin 4.2E-02 2.4E-02  6.6E-02 5% 1.4E-01 9.6E-02  2.3E-01 1%
Dieldrin 2.6E-02 1.5E-02  4.1E-02 3% 8.7E-02 6.0E-02  1.5E-01 1%
Aroclor-1260 3.1E-02 5.4E-02  8.5E-02 7.1% 1.0E-01 2.1E-01  3.2E-01 1.4%
Subtotal Pesticides/PCBs 1.0E-01 9.3E-02 1.1E-07 1.9E-01 16% 3.3E-01 3.7E-01 1.5E-04 7.1E-01 3%

SVOCs/VOCs
2-Methylnaphthalene 2.8E-02 4.8E-02  7.6E-02 6% 9.2E-02 1.9E-01  2.8E-01 1%
Naphthalene 2.6E-03 4.4E-03 2.0E-01 2.0E-01 17% 8.5E-03 1.8E-02 2.1E-01 2.3E-01 1%
cis-1,2-Dichloroethene 1.5E-02 1.7E-02  3.1E-02 3% 4.8E-02 6.6E-02  1.1E-01 1%
Xylenes, total 7.7E-04 8.8E-04 2.1E-01 2.1E-01 17% 2.5E-03 3.5E-03 2.1E-01 2.1E-01 1%
Subtotal SVOCs/VOCs 5.6E-02 8.1E-02 5.7E-01 7.0E-01 59% 1.8E-01 3.3E-01 5.8E-01 1.1E+00 5%

OCDD   1.1E-04 1.1E-04 0%   1.4E-01 1.4E-01 1%
Total: 0.4 0.2 0.6 1.2 1.4 0.8 20.7 22.9

Total Estimated Hazard Index Across All Exposure Routes: 1 23

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-19
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF
Cancer 

Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.25E+04 5.87E-03 NA 2.34E-04 NA 8.92E-07 NA
Antimony 2.06E+01 9.68E-06 NA 3.86E-07 NA 1.47E-09 NA
Arsenic 8.10E+00 3.80E-06 1.50E+00 5.71E-06 4.55E-07 1.50E+00 6.83E-07 5.78E-10 1.51E+01 8.70E-09 6.40E-06
Barium 5.55E+02 2.61E-04 NA 1.04E-05 NA 3.96E-08 NA
Beryllium 6.04E-01 2.84E-07 NA 1.13E-08 NA 4.31E-11 8.40E+00 3.62E-10 3.62E-10
Cadmium 1.74E+00 8.17E-07 NA 3.26E-09 NA 1.24E-10 6.30E+00 7.82E-10 7.82E-10
Chromium 4.95E+02 2.32E-04 NA 9.28E-06 NA 3.53E-08 NA
Cobalt 7.90E+00 3.71E-06 NA 1.48E-07 NA 5.64E-10 3.15E+00 1.78E-09 1.78E-09
Copper 1.45E+02 6.81E-05 NA 2.72E-06 NA 1.03E-08 NA
Iron 2.34E+04 1.10E-02 NA 4.39E-04 NA 1.67E-06 NA
Lead 6.05E+02 2.84E-04 NA 1.13E-05 NA 4.32E-08 NA
Manganese 8.43E+02 3.96E-04 NA 1.58E-05 NA 6.02E-08 NA
Nickel 3.70E+01 1.74E-05 NA 6.93E-07 NA 2.64E-09 9.10E-01 2.40E-09 2.40E-09
Selenium 3.30E+00 1.55E-06 NA 6.18E-08 NA 2.36E-10 NA
Silver 7.75E-01 3.64E-07 NA 1.45E-08 NA 5.53E-11 NA
Thallium 2.88E+00 1.35E-06 NA 5.40E-08 NA 2.06E-10 NA
Vanadium 4.05E+01 1.90E-05 NA 7.59E-07 NA 2.89E-09 NA
Zinc 4.41E+02 2.07E-04 NA 8.26E-06 NA 3.15E-08 NA
Pesticides/PCBs
4,4'-DDD 8.40E+00 3.95E-06 2.40E-01 9.47E-07 7.87E-07 2.40E-01 1.89E-07 6.00E-10 2.42E-01 1.45E-10 1.14E-06
4,4'-DDE 5.64E+00 2.65E-06 3.40E-01 9.01E-07 5.28E-07 3.40E-01 1.80E-07 4.03E-10 3.40E-01 1.37E-10 1.08E-06
4,4'-DDT 2.47E-01 1.16E-07 3.40E-01 3.94E-08 2.31E-08 3.40E-01 7.87E-09 1.76E-11 3.40E-01 5.99E-12 4.73E-08

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF
Cancer 

Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Aldrin 9.24E-01 4.34E-07 1.70E+01 7.38E-06 8.66E-08 1.70E+01 1.47E-06 6.60E-11 1.72E+01 1.13E-09 8.85E-06
alpha-BHC 2.60E-02 1.22E-08 6.30E+00 7.69E-08 2.44E-09 6.30E+00 1.53E-08 1.86E-12 6.30E+00 1.17E-11 9.23E-08
alpha-Chlordane 7.04E-02 3.31E-08 1.30E+00 4.30E-08 6.60E-09 1.30E+00 8.58E-09 5.03E-12 3.50E-01 1.76E-12 5.16E-08
beta-BHC 3.50E-02 1.64E-08 1.80E+00 2.96E-08 3.28E-09 1.80E+00 5.90E-09 2.50E-12 1.86E+00 4.63E-12 3.55E-08
delta-BHC 4.10E-03 1.93E-09 NA 3.84E-10 NA 2.93E-13 NA
Dieldrin 2.08E+00 9.77E-07 1.60E+01 1.56E-05 1.95E-07 1.60E+01 3.12E-06 1.48E-10 1.61E+01 2.39E-09 1.88E-05
Endosulfan sulfate 1.60E-03 7.51E-10 NA 1.50E-10 NA 1.14E-13 NA
Endrin 4.60E-03 2.16E-09 NA 4.31E-10 NA 3.28E-13 NA
Endrin aldehyde 1.10E-03 5.17E-10 NA 1.03E-10 NA 7.85E-14 NA
Endrin ketone 1.20E-02 5.64E-09 NA 1.12E-09 NA 8.57E-13 NA
gamma-BHC 2.50E-03 1.17E-09 1.10E+00 1.29E-09 2.34E-10 1.10E+00 2.58E-10 1.78E-13 1.09E+00 1.94E-13 1.55E-09
gamma-Chlordane 8.75E-02 4.11E-08 1.20E+00 4.93E-08 8.20E-09 1.20E+00 9.84E-09 6.25E-12 3.50E-01 2.19E-12 5.92E-08
Heptachlor 8.80E-03 4.13E-09 4.50E+00 1.86E-08 8.25E-10 4.50E+00 3.71E-09 6.28E-13 4.55E+00 2.86E-12 2.23E-08
Methoxychlor 3.90E-03 1.83E-09 NA 3.65E-10 NA 2.78E-13 NA
Aroclor-1260 9.80E-01 4.60E-07 2.00E+00 9.21E-07 2.75E-07 2.00E+00 5.51E-07 7.00E-11 2.00E+00 1.40E-10 1.47E-06
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.05E+00 4.93E-07 2.90E-02 1.43E-08 1.97E-07 2.90E-02 5.71E-09 2.07E-06 NA 2.00E-08
1,2-Dichlorobenzene 4.02E+01 1.89E-05 NA 7.53E-06 NA 2.36E-04 NA
1,3-Dichlorobenzene 1.38E+00 6.48E-07 NA 2.59E-07 NA 8.10E-06 NA
1,4-Dichlorobenzene 1.76E+01 8.27E-06 5.40E-03 4.46E-08 3.30E-06 5.40E-03 1.78E-08 1.17E-04 3.85E-02 4.52E-06 4.58E-06
1,4-Dioxane (p-dioxane) 9.12E-01 4.28E-07 2.70E-02 1.16E-08 1.71E-07 2.70E-02 4.61E-09 6.51E-11 2.70E-02 1.75E-12 1.62E-08
2-Methylnaphthalene 4.02E+02 1.89E-04 NA 1.13E-04 NA 6.14E-04 NA
2-Methylphenol 9.90E-01 4.65E-07 NA 1.86E-07 NA 7.07E-11 NA
4-Chloro-3-methylphenol 7.20E+00 3.38E-06 NA 1.35E-06 NA 5.14E-10 NA
4-Methylphenol 3.60E+00 1.69E-06 NA 6.75E-07 NA 2.57E-10 NA
Acenaphthene 8.32E+00 3.91E-06 NA 2.34E-06 NA 3.24E-06 NA
Acetophenone 8.73E+00 4.10E-06 NA 1.64E-06 NA 6.23E-10 NA
Anthracene 1.10E+00 5.17E-07 NA 3.09E-07 NA 1.20E-07 NA
Benzo(a)anthracene 5.50E-01 2.58E-07 1.20E+00 3.10E-07 1.55E-07 1.20E+00 1.86E-07 3.93E-11 3.85E-01 1.51E-11 4.96E-07
Benzo(a)pyrene 5.00E-01 2.35E-07 1.20E+01 2.82E-06 1.41E-07 1.20E+01 1.69E-06 3.57E-11 3.85E+00 1.37E-10 4.50E-06
Benzo(b)fluoranthene 4.20E-01 1.97E-07 1.20E+00 2.37E-07 1.18E-07 1.20E+00 1.42E-07 3.00E-11 3.85E-01 1.15E-11 3.78E-07
Benzo(g,h,i)perylene 4.30E-01 2.02E-07 NA 1.21E-07 NA 3.07E-11 NA
Benzo(k)fluoranthene 4.30E-01 2.02E-07 1.20E+00 2.42E-07 1.21E-07 1.20E+00 1.45E-07 3.07E-11 3.85E-01 1.18E-11 3.87E-07
Benzyl butyl phthalate 7.60E+00 3.57E-06 1.90E-03 6.78E-09 1.42E-06 1.90E-03 2.71E-09 5.42E-10 NA 9.49E-09
Biphenyl (diphenyl) 7.10E+00 3.33E-06 NA 1.33E-06 NA 5.07E-10 NA
bis(2-Ethylhexyl)phthalate 8.86E+00 4.16E-06 1.40E-02 5.83E-08 1.66E-06 1.40E-02 2.32E-08 6.32E-10 8.40E-03 5.31E-12 8.15E-08
Caprolactam 9.50E-02 4.46E-08 NA 1.78E-08 NA 6.78E-12 NA
Carbazole 1.10E+00 5.17E-07 NA 2.06E-07 NA 7.85E-11 NA
Chrysene 3.50E+00 1.64E-06 1.20E-01 1.97E-07 9.84E-07 1.20E-01 1.18E-07 2.50E-10 3.85E-02 9.62E-12 3.15E-07
Dibenz(a,h)anthracene 1.20E-01 5.64E-08 7.30E+00 4.11E-07 3.37E-08 7.30E+00 2.46E-07 8.57E-12 4.20E+00 3.60E-11 6.58E-07
Dibenzofuran 4.10E+00 1.93E-06 NA 7.68E-07 NA 6.95E-07 NA
Di-n-butyl phthalate 2.90E+00 1.36E-06 NA 5.43E-07 NA 2.07E-10 NA
Fluoranthene 5.90E+00 2.77E-06 NA 1.66E-06 NA 4.21E-10 NA
Fluorene 8.10E+00 3.80E-06 NA 2.28E-06 NA 1.36E-06 NA
Indeno(1,2,3-c,d)pyrene 4.40E-01 2.07E-07 1.20E+00 2.48E-07 1.24E-07 1.20E+00 1.48E-07 3.14E-11 3.85E-01 1.21E-11 3.96E-07
Naphthalene 5.10E+01 2.40E-05 1.20E-01 2.87E-06 1.43E-05 1.20E-01 1.72E-06 7.79E-05 1.19E-01 9.27E-06 1.39E-05
Pentachlorophenol 6.70E+00 3.15E-06 1.20E-01 3.78E-07 3.14E-06 1.20E-01 3.77E-07 4.78E-10 1.79E-02 8.54E-12 7.54E-07
Phenanthrene 1.51E+01 7.09E-06 NA 4.24E-06 NA 1.08E-09 NA
Pyrene 7.30E+00 3.43E-06 NA 2.05E-06 NA 1.64E-07 NA
1,1,1-Trichloroethane 2.31E-02 1.08E-08 NA 4.33E-09 NA 9.40E-07 NA
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF
Cancer 

Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

1,1-Dichloroethane 7.30E+00 3.43E-06 5.70E-03 1.95E-08 1.37E-06 5.70E-03 7.80E-09 2.83E-04 5.70E-03 1.61E-06 1.64E-06
1,1-Dichloroethene 5.26E-02 2.47E-08 NA 9.86E-09 NA 3.48E-06 9.10E-02 3.16E-07 3.16E-07
1,2-Dichloroethane 4.33E-02 2.03E-08 9.10E-02 1.85E-09 8.11E-09 9.10E-02 7.38E-10 1.06E-06 9.10E-02 9.62E-08 9.87E-08
Acetone 2.09E-01 9.82E-08 NA 3.92E-08 NA 1.81E-06 NA
Benzene 1.42E+00 6.67E-07 1.00E-01 6.67E-08 2.66E-07 1.00E-01 2.66E-08 4.73E-05 1.02E-01 4.80E-06 4.90E-06
Carbon disulfide 6.61E-03 3.10E-09 NA 1.24E-09 NA 5.34E-07 NA
Chlorobenzene 6.89E+00 3.24E-06 NA 1.29E-06 NA 9.53E-05 NA
Chloroethane 1.88E-02 8.83E-09 NA 3.52E-09 NA 1.56E-06 2.90E-03 4.52E-09 4.52E-09
Chloromethane 8.80E-02 4.13E-08 NA 1.65E-08 NA 1.54E-06 NA
cis-1,2-Dichloroethene 1.34E+02 6.29E-05 NA 2.51E-05 NA 4.27E-03 NA
Cyclohexane 2.38E+00 1.12E-06 NA 4.46E-07 NA 2.14E-04 NA
Ethylbenzene 2.52E+01 1.18E-05 1.10E-02 1.30E-07 4.72E-06 1.10E-02 5.19E-08 4.02E-04 8.75E-03 3.52E-06 3.70E-06
Isopropylbenzene (cumene) 1.47E+01 6.90E-06 NA 2.75E-06 NA 4.51E-04 NA
Methyl ethyl ketone 2.81E-01 1.32E-07 NA 5.27E-08 NA 1.59E-06 NA
Methyl isobutyl ketone 4.19E+00 1.97E-06 NA 7.85E-07 NA 1.84E-05 NA
Methyl tert-butyl ether 4.00E-03 1.88E-09 1.80E-03 3.38E-12 7.50E-10 1.80E-03 1.35E-12 9.40E-08 9.10E-04 8.55E-11 9.02E-11
Methylcyclohexane 1.62E+01 7.61E-06 NA 3.04E-06 NA 8.81E-04 NA
Methylene chloride 8.66E-03 4.07E-09 1.40E-02 5.69E-11 1.62E-09 1.40E-02 2.27E-11 3.83E-07 3.50E-03 1.34E-09 1.42E-09
Styrene 1.74E-01 8.17E-08 NA 3.26E-08 NA 1.43E-06 NA
Tetrachloroethene 5.09E-01 2.39E-07 5.40E-01 1.29E-07 9.54E-08 5.40E-01 5.15E-08 2.20E-05 2.07E-02 4.54E-07 6.34E-07
Toluene 2.88E-03 1.35E-09 NA 5.40E-10 NA 7.98E-08 NA
trans-1,2-Dichloroethene 5.29E-01 2.48E-07 NA 9.91E-08 NA 2.49E-05 NA
Trichloroethene 2.63E+00 1.24E-06 5.90E-03 7.29E-09 4.93E-07 5.90E-03 2.91E-09 8.89E-05 7.00E-03 6.22E-07 6.32E-07
Vinyl chloride 8.95E-01 4.20E-07 7.20E-01 3.03E-07 1.68E-07 7.20E-01 1.21E-07 9.45E-05 2.73E-01 2.58E-05 2.62E-05
Xylenes, total 1.40E+02 6.58E-05 NA 2.62E-05 NA 2.53E-03 NA
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 4.57E-10 1.50E+03 6.85E-07 5.46E-11 1.50E+03 8.20E-08 6.94E-14 1.50E+03 1.04E-10 7.67E-07
1,2,3,4,6,7,8-HpCDF 1.60E-04 7.51E-11 1.50E+03 1.13E-07 9.00E-12 1.50E+03 1.35E-08 1.14E-14 1.50E+03 1.71E-11 1.26E-07
1,2,3,4,7,8,9-HpCDF 7.93E-06 3.72E-12 1.50E+03 5.59E-09 4.46E-13 1.50E+03 6.69E-10 5.66E-16 1.50E+03 8.49E-13 6.26E-09
1,2,3,4,7,8-HxCDD 1.64E-05 7.70E-12 1.50E+04 1.16E-07 9.22E-13 1.50E+04 1.38E-08 1.17E-15 1.50E+04 1.76E-11 1.29E-07
1,2,3,4,7,8-HxCDF 2.26E-06 1.06E-12 1.50E+04 1.59E-08 1.27E-13 1.50E+04 1.91E-09 1.61E-16 1.50E+04 2.42E-12 1.78E-08
1,2,3,6,7,8-HxCDD 7.35E-05 3.45E-11 1.50E+04 5.18E-07 4.13E-12 1.50E+04 6.20E-08 5.25E-15 1.50E+04 7.87E-11 5.80E-07
1,2,3,6,7,8-HxCDF 1.50E-05 7.05E-12 1.50E+04 1.06E-07 8.43E-13 1.50E+04 1.26E-08 1.07E-15 1.50E+04 1.61E-11 1.18E-07
1,2,3,7,8,9-HxCDD 4.14E-05 1.94E-11 1.50E+04 2.92E-07 2.33E-12 1.50E+04 3.49E-08 2.96E-15 1.50E+04 4.43E-11 3.27E-07
1,2,3,7,8,9-HxCDF 8.75E-06 4.11E-12 1.50E+04 6.16E-08 4.92E-13 1.50E+04 7.38E-09 6.25E-16 1.50E+04 9.37E-12 6.90E-08
1,2,3,7,8-PeCDD 1.53E-05 7.19E-12 1.50E+05 1.08E-06 8.60E-13 1.50E+05 1.29E-07 1.09E-15 1.50E+05 1.64E-10 1.21E-06
2,3,4,6,7,8-HxCDF 1.51E-05 7.09E-12 1.50E+04 1.06E-07 8.49E-13 1.50E+04 1.27E-08 1.08E-15 1.50E+04 1.62E-11 1.19E-07
2,3,4,7,8-PeCDF 3.66E-05 1.72E-11 7.50E+04 1.29E-06 2.06E-12 7.50E+04 1.54E-07 2.61E-15 7.50E+04 1.96E-10 1.44E-06
2,3,7,8-TCDF 4.63E-06 2.17E-12 1.50E+04 3.26E-08 2.60E-13 1.50E+04 3.90E-09 3.30E-16 1.50E+04 4.96E-12 3.65E-08
OCDD 8.20E-03 3.85E-09 1.50E+01 5.78E-08 4.61E-10 1.50E+01 6.91E-09 5.85E-13 1.50E+01 8.78E-12 6.47E-08
OCDF 3.25E-04 1.53E-10 1.50E+01 2.29E-09 1.83E-11 1.50E+01 2.74E-10 2.32E-14 1.50E+01 3.48E-13 2.56E-09

Total Risk: 4.47E-05 Total Risk: 1.19E-05 Total Risk: 5.10E-05 1.08E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.

DRAFT

Page 72 of 277



Table 1-20
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.25E+04 1.71E-02 1.00E+00 1.71E-02 6.83E-04 1.00E+00 6.83E-04 2.60E-06 1.40E-03 1.86E-03 1.97E-02
Antimony 2.06E+01 2.82E-05 4.00E-04 7.05E-02 1.13E-06 4.00E-04 2.81E-03 4.29E-09 NA  7.34E-02
Arsenic 8.10E+00 1.11E-05 3.00E-04 3.70E-02 1.33E-06 3.00E-04 4.43E-03 1.69E-09 4.29E-06 3.93E-04 4.18E-02
Barium 5.55E+02 7.60E-04 2.00E-01 3.80E-03 3.03E-05 2.00E-01 1.52E-04 1.16E-07 1.43E-04 8.09E-04 4.76E-03
Beryllium 6.04E-01 8.27E-07 2.00E-03 4.14E-04 3.30E-08 2.00E-03 1.65E-05 1.26E-10 2.00E-06 6.29E-05 4.93E-04
Cadmium 1.74E+00 2.38E-06 5.00E-04 4.77E-03 9.51E-09 5.00E-04 1.90E-05 3.62E-10 2.86E-06 1.27E-04 4.91E-03
Chromium 4.95E+02 6.78E-04 NA 2.71E-05 NA  1.03E-07 NA  
Cobalt 7.90E+00 1.08E-05 3.00E-04 3.61E-02 4.32E-07 3.00E-04 1.44E-03 1.64E-09 1.71E-06 9.59E-04 3.85E-02
Copper 1.45E+02 1.99E-04 4.00E-02 4.97E-03 7.93E-06 4.00E-02 1.98E-04 3.02E-08 NA  5.16E-03
Iron 2.34E+04 3.21E-02 7.00E-01 4.58E-02 1.28E-03 7.00E-01 1.83E-03 4.87E-06 NA  4.76E-02
Lead 6.05E+02 8.29E-04 NA 3.31E-05 NA  1.26E-07 NA  
Manganese 8.43E+02 1.15E-03 2.40E-02 4.81E-02 4.61E-05 2.40E-02 1.92E-03 1.76E-07 1.43E-05 1.23E-02 6.23E-02
Nickel 3.70E+01 5.07E-05 2.00E-02 2.53E-03 2.02E-06 2.00E-02 1.01E-04 7.70E-09 2.57E-05 3.00E-04 2.93E-03
Selenium 3.30E+00 4.52E-06 5.00E-03 9.04E-04 1.80E-07 5.00E-03 3.61E-05 6.87E-10 5.71E-03 1.20E-07 9.40E-04
Silver 7.75E-01 1.06E-06 5.00E-03 2.12E-04 4.24E-08 5.00E-03 8.47E-06 1.61E-10 NA  2.21E-04

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Thallium 2.88E+00 3.95E-06 6.60E-05 5.98E-02 1.57E-07 6.60E-05 2.39E-03 6.00E-10 NA  6.22E-02
Vanadium 4.05E+01 5.55E-05 5.00E-03 1.11E-02 2.21E-06 5.00E-03 4.43E-04 8.43E-09 NA  1.15E-02
Zinc 4.41E+02 6.04E-04 3.00E-01 2.01E-03 2.41E-05 3.00E-01 8.03E-05 9.18E-08 NA  2.09E-03
Pesticides/PCBs
4,4'-DDD 8.40E+00 1.15E-05 NA 2.30E-06 NA  1.75E-09 NA  
4,4'-DDE 5.64E+00 7.73E-06 NA 1.54E-06 NA  1.17E-09 NA  
4,4'-DDT 2.47E-01 3.38E-07 5.00E-04 6.77E-04 6.75E-08 5.00E-04 1.35E-04 5.14E-11 NA  8.12E-04
Aldrin 9.24E-01 1.27E-06 3.00E-05 4.22E-02 2.53E-07 3.00E-05 8.42E-03 1.92E-10 NA  5.06E-02
alpha-BHC 2.60E-02 3.56E-08 5.00E-04 7.12E-05 7.11E-09 5.00E-04 1.42E-05 5.41E-12 NA  8.54E-05
alpha-Chlordane 7.04E-02 9.64E-08 5.00E-04 1.93E-04 1.92E-08 5.00E-04 3.85E-05 1.47E-11 2.00E-04 7.33E-08 2.31E-04
beta-BHC 3.50E-02 4.79E-08 NA 9.57E-09 NA  7.29E-12 NA  
delta-BHC 4.10E-03 5.62E-09 NA 1.12E-09 NA  8.54E-13 NA  
Dieldrin 2.08E+00 2.85E-06 5.00E-05 5.70E-02 5.68E-07 5.00E-05 1.14E-02 4.33E-10 NA  6.84E-02
Endosulfan sulfate 1.60E-03 2.19E-09 6.00E-03 3.65E-07 4.37E-10 6.00E-03 7.29E-08 3.33E-13 NA  4.38E-07
Endrin 4.60E-03 6.30E-09 3.00E-04 2.10E-05 1.26E-09 3.00E-04 4.19E-06 9.58E-13 NA  2.52E-05
Endrin aldehyde 1.10E-03 1.51E-09 3.00E-04 5.02E-06 3.01E-10 3.00E-04 1.00E-06 2.29E-13 NA  6.02E-06
Endrin ketone 1.20E-02 1.64E-08 3.00E-04 5.48E-05 3.28E-09 3.00E-04 1.09E-05 2.50E-12 NA  6.57E-05
gamma-BHC 2.50E-03 3.42E-09 3.00E-04 1.14E-05 6.83E-10 3.00E-04 2.28E-06 5.20E-13 NA  1.37E-05
gamma-Chlordane 8.75E-02 1.20E-07 5.00E-04 2.40E-04 2.39E-08 5.00E-04 4.78E-05 1.82E-11 2.00E-04 9.11E-08 2.88E-04
Heptachlor 8.80E-03 1.21E-08 3.00E-05 4.02E-04 2.40E-09 3.00E-05 8.02E-05 1.83E-12 NA  4.82E-04
Methoxychlor 3.90E-03 5.34E-09 2.00E-05 2.67E-04 1.07E-09 2.00E-05 5.33E-05 8.12E-13 NA  3.20E-04
Aroclor-1260 9.80E-01 1.34E-06 2.00E-05 6.71E-02 8.03E-07 2.00E-05 4.02E-02 2.04E-10 NA  1.07E-01
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.05E+00 1.44E-06 1.00E-02 1.44E-04 5.74E-07 1.00E-02 5.74E-05 6.05E-06 5.71E-04 1.06E-02 1.08E-02
1,2-Dichlorobenzene 4.02E+01 5.51E-05 9.00E-02 6.12E-04 2.20E-05 9.00E-02 2.44E-04 6.88E-04 5.71E-02 1.20E-02 1.29E-02
1,3-Dichlorobenzene 1.38E+00 1.89E-06 NA 7.54E-07 NA  2.36E-05 NA  
1,4-Dichlorobenzene 1.76E+01 2.41E-05 7.00E-02 3.44E-04 9.62E-06 7.00E-02 1.37E-04 3.42E-04 2.29E-01 1.50E-03 1.98E-03
1,4-Dioxane (p-dioxane) 9.12E-01 1.25E-06 1.00E-01 1.25E-05 4.98E-07 1.00E-01 4.98E-06 1.90E-10 8.57E-01 2.22E-10 1.75E-05
2-Methylnaphthalene 4.02E+02 5.51E-04 4.00E-03 1.38E-01 3.30E-04 4.00E-03 8.24E-02 1.79E-03 NA  2.20E-01
2-Methylphenol 9.90E-01 1.36E-06 5.00E-02 2.71E-05 5.41E-07 5.00E-02 1.08E-05 2.06E-10 1.71E-01 1.20E-09 3.79E-05
4-Chloro-3-methylphenol 7.20E+00 9.86E-06 NA 3.94E-06 NA  1.50E-09 NA  
4-Methylphenol 3.60E+00 4.93E-06 5.00E-03 9.86E-04 1.97E-06 5.00E-03 3.94E-04 7.49E-10 1.71E-01 4.37E-09 1.38E-03
Acenaphthene 8.32E+00 1.14E-05 6.00E-02 1.90E-04 6.82E-06 6.00E-02 1.14E-04 9.44E-06 NA  3.04E-04
Acetophenone 8.73E+00 1.20E-05 1.00E-01 1.20E-04 4.77E-06 1.00E-01 4.77E-05 1.82E-09 NA  1.67E-04
Anthracene 1.10E+00 1.51E-06 3.00E-01 5.02E-06 9.02E-07 3.00E-01 3.01E-06 3.49E-07 NA  8.03E-06
Benzo(a)anthracene 5.50E-01 7.53E-07 NA 4.51E-07 NA  1.15E-10 NA  
Benzo(a)pyrene 5.00E-01 6.85E-07 NA 4.10E-07 NA  1.04E-10 NA  
Benzo(b)fluoranthene 4.20E-01 5.75E-07 NA 3.44E-07 NA  8.74E-11 NA  
Benzo(g,h,i)perylene 4.30E-01 5.89E-07 NA 3.53E-07 NA  8.95E-11 NA  
Benzo(k)fluoranthene 4.30E-01 5.89E-07 NA 3.53E-07 NA  8.95E-11 NA  
Benzyl butyl phthalate 7.60E+00 1.04E-05 2.00E-01 5.21E-05 4.15E-06 2.00E-01 2.08E-05 1.58E-09 NA  7.28E-05
Biphenyl (diphenyl) 7.10E+00 9.73E-06 5.00E-02 1.95E-04 3.88E-06 5.00E-02 7.76E-05 1.48E-09 NA  2.72E-04
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

bis(2-Ethylhexyl)phthalate 8.86E+00 1.21E-05 2.00E-02 6.07E-04 4.84E-06 2.00E-02 2.42E-04 1.84E-09 NA  8.49E-04
Caprolactam 9.50E-02 1.30E-07 5.00E-01 2.60E-07 5.19E-08 5.00E-01 1.04E-07 1.98E-11 NA  3.64E-07
Carbazole 1.10E+00 1.51E-06 NA 6.01E-07 NA  2.29E-10 NA  
Chrysene 3.50E+00 4.79E-06 NA 2.87E-06 NA  7.29E-10 NA  
Dibenz(a,h)anthracene 1.20E-01 1.64E-07 NA 9.84E-08 NA  2.50E-11 NA  
Dibenzofuran 4.10E+00 5.62E-06 2.00E-03 2.81E-03 2.24E-06 2.00E-03 1.12E-03 2.03E-06 NA  3.93E-03
Di-n-butyl phthalate 2.90E+00 3.97E-06 1.00E-01 3.97E-05 1.59E-06 1.00E-01 1.59E-05 6.04E-10 NA  5.56E-05
Fluoranthene 5.90E+00 8.08E-06 4.00E-02 2.02E-04 4.84E-06 4.00E-02 1.21E-04 1.23E-09 NA  3.23E-04
Fluorene 8.10E+00 1.11E-05 4.00E-02 2.77E-04 6.64E-06 4.00E-02 1.66E-04 3.95E-06 NA  4.43E-04
Indeno(1,2,3-c,d)pyrene 4.40E-01 6.03E-07 NA 3.61E-07 NA  9.16E-11 NA  
Naphthalene 5.10E+01 6.99E-05 2.00E-02 3.49E-03 4.18E-05 2.00E-02 2.09E-03 2.27E-04 8.57E-04 2.65E-01 2.71E-01
Pentachlorophenol 6.70E+00 9.18E-06 3.00E-02 3.06E-04 9.16E-06 3.00E-02 3.05E-04 1.39E-09 3.00E-02 4.65E-08 6.11E-04
Phenanthrene 1.51E+01 2.07E-05 NA 1.24E-05 NA  3.14E-09 NA  
Pyrene 7.30E+00 1.00E-05 3.00E-02 3.33E-04 5.99E-06 3.00E-02 2.00E-04 4.78E-07 NA  5.33E-04
1,1,1-Trichloroethane 2.31E-02 3.16E-08 2.00E+00 1.58E-08 1.26E-08 2.00E+00 6.31E-09 2.74E-06 1.43E+00 1.92E-06 1.94E-06
1,1-Dichloroethane 7.30E+00 1.00E-05 2.00E-01 5.00E-05 3.99E-06 2.00E-01 2.00E-05 8.26E-04 NA  7.00E-05
1,1-Dichloroethene 5.26E-02 7.21E-08 5.00E-02 1.44E-06 2.87E-08 5.00E-02 5.75E-07 1.01E-05 2.00E-02 5.07E-04 5.09E-04
1,2-Dichloroethane 4.33E-02 5.93E-08 2.00E-02 2.97E-06 2.37E-08 2.00E-02 1.18E-06 3.08E-06 6.86E-01 4.49E-06 8.64E-06
Acetone 2.09E-01 2.86E-07 9.00E-01 3.18E-07 1.14E-07 9.00E-01 1.27E-07 5.29E-06 8.86E+00 5.98E-07 1.04E-06
Benzene 1.42E+00 1.95E-06 4.00E-03 4.86E-04 7.76E-07 4.00E-03 1.94E-04 1.38E-04 8.57E-03 1.61E-02 1.68E-02
Carbon disulfide 6.61E-03 9.05E-09 1.00E-01 9.05E-08 3.61E-09 1.00E-01 3.61E-08 1.56E-06 2.00E-01 7.78E-06 7.91E-06
Chlorobenzene 6.89E+00 9.44E-06 2.00E-02 4.72E-04 3.77E-06 2.00E-02 1.88E-04 2.78E-04 1.43E-02 1.95E-02 2.01E-02
Chloroethane 1.88E-02 2.58E-08 NA 1.03E-08 NA  4.55E-06 2.86E+00 1.59E-06 1.59E-06
Chloromethane 8.80E-02 1.21E-07 NA 4.81E-08 NA  4.50E-06 2.57E-02 1.75E-04 1.75E-04
cis-1,2-Dichloroethene 1.34E+02 1.84E-04 1.00E-02 1.84E-02 7.32E-05 1.00E-02 7.32E-03 1.25E-02 NA  2.57E-02
Cyclohexane 2.38E+00 3.26E-06 NA 1.30E-06 NA  6.24E-04 1.71E+00 3.64E-04 3.64E-04
Ethylbenzene 2.52E+01 3.45E-05 1.00E-01 3.45E-04 1.38E-05 1.00E-01 1.38E-04 1.17E-03 2.86E-01 4.10E-03 4.59E-03
Isopropylbenzene (cumene) 1.47E+01 2.01E-05 1.00E-01 2.01E-04 8.03E-06 1.00E-01 8.03E-05 1.32E-03 1.14E-01 1.15E-02 1.18E-02
Methyl ethyl ketone 2.81E-01 3.85E-07 6.00E-01 6.42E-07 1.54E-07 6.00E-01 2.56E-07 4.65E-06 1.43E+00 3.26E-06 4.15E-06
Methyl isobutyl ketone 4.19E+00 5.74E-06 8.00E-02 7.17E-05 2.29E-06 8.00E-02 2.86E-05 5.36E-05 8.57E-01 6.25E-05 1.63E-04
Methyl tert-butyl ether 4.00E-03 5.48E-09 NA 2.19E-09 NA  2.74E-07 8.57E-01 3.20E-07 3.20E-07
Methylcyclohexane 1.62E+01 2.22E-05 NA 8.85E-06 NA  2.57E-03 8.60E-01 2.99E-03 2.99E-03
Methylene chloride 8.66E-03 1.19E-08 6.00E-02 1.98E-07 4.73E-09 6.00E-02 7.89E-08 1.12E-06 2.86E-01 3.91E-06 4.18E-06
Styrene 1.74E-01 2.38E-07 2.00E-01 1.19E-06 9.51E-08 2.00E-01 4.76E-07 4.17E-06 2.57E-01 1.62E-05 1.79E-05
Tetrachloroethene 5.09E-01 6.97E-07 1.00E-02 6.97E-05 2.78E-07 1.00E-02 2.78E-05 6.41E-05 1.00E-02 6.41E-03 6.50E-03
Toluene 2.88E-03 3.95E-09 8.00E-02 4.93E-08 1.57E-09 8.00E-02 1.97E-08 2.33E-07 8.57E-02 2.71E-06 2.78E-06
trans-1,2-Dichloroethene 5.29E-01 7.25E-07 2.00E-02 3.62E-05 2.89E-07 2.00E-02 1.45E-05 7.26E-05 1.71E-02 4.23E-03 4.28E-03
Trichloroethene 2.63E+00 3.60E-06 3.00E-04 1.20E-02 1.44E-06 3.00E-04 4.79E-03 2.59E-04 1.00E-02 2.59E-02 4.27E-02
Vinyl chloride 8.95E-01 1.23E-06 3.00E-03 4.09E-04 4.89E-07 3.00E-03 1.63E-04 2.76E-04 2.86E-02 9.64E-03 1.02E-02
Xylenes, total 1.40E+02 1.92E-04 2.00E-01 9.59E-04 7.65E-05 2.00E-01 3.83E-04 7.38E-03 2.86E-02 2.58E-01 2.60E-01
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 1.33E-09 NA 1.59E-10 NA  2.02E-13 1.14E-08 1.77E-05 1.77E-05
1,2,3,4,6,7,8-HpCDF 1.60E-04 2.19E-10 NA 2.62E-11 NA  3.33E-14 1.14E-08 2.91E-06 2.91E-06
1,2,3,4,7,8,9-HpCDF 7.93E-06 1.09E-11 NA 1.30E-12 NA  1.65E-15 1.14E-08 1.44E-07 1.44E-07
1,2,3,4,7,8-HxCDD 1.64E-05 2.25E-11 NA 2.69E-12 NA  3.41E-15 1.14E-08 2.99E-07 2.99E-07
1,2,3,4,7,8-HxCDF 2.26E-06 3.10E-12 NA 3.71E-13 NA  4.71E-16 1.14E-08 4.12E-08 4.12E-08
1,2,3,6,7,8-HxCDD 7.35E-05 1.01E-10 NA 1.21E-11 NA  1.53E-14 1.14E-08 1.34E-06 1.34E-06
1,2,3,6,7,8-HxCDF 1.50E-05 2.05E-11 NA 2.46E-12 NA  3.12E-15 1.14E-08 2.73E-07 2.73E-07
1,2,3,7,8,9-HxCDD 4.14E-05 5.67E-11 NA 6.79E-12 NA  8.62E-15 1.14E-08 7.54E-07 7.54E-07
1,2,3,7,8,9-HxCDF 8.75E-06 1.20E-11 NA 1.43E-12 NA  1.82E-15 1.14E-08 1.59E-07 1.59E-07
1,2,3,7,8-PeCDD 1.53E-05 2.10E-11 NA 2.51E-12 NA  3.19E-15 1.14E-08 2.79E-07 2.79E-07
2,3,4,6,7,8-HxCDF 1.51E-05 2.07E-11 NA 2.48E-12 NA  3.14E-15 1.14E-08 2.75E-07 2.75E-07
2,3,4,7,8-PeCDF 3.66E-05 5.01E-11 NA 6.00E-12 NA  7.62E-15 1.14E-08 6.67E-07 6.67E-07
2,3,7,8-TCDF 4.63E-06 6.34E-12 NA 7.59E-13 NA  9.64E-16 1.14E-08 8.43E-08 8.43E-08
OCDD 8.20E-03 1.12E-08 NA 1.34E-09 NA  1.71E-12 1.14E-08 1.49E-04 1.49E-04
OCDF 3.25E-04 4.45E-10 NA 5.33E-11 NA  6.77E-14 1.14E-08 5.92E-06 5.92E-06

Total Risk (Hazard Index): 0.70 Total Risk (Hazard Index): 0.18 Total Risk (Hazard Index): 6.66E-01 1.54
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 2
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-21
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (6 years) Skin Surface Area (Soil Contact; 1 event per day) SA_s 2900 cm2/day [soil]

Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF
Cancer 

Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.25E+04 1.37E-02 NA 3.97E-04 NA 5.20E-07 NA
Antimony 2.06E+01 2.26E-05 NA 6.55E-07 NA 8.58E-10 NA
Arsenic 8.10E+00 8.88E-06 1.50E+00 1.33E-05 7.72E-07 1.50E+00 1.16E-06 3.37E-10 1.51E+01 5.08E-09 1.45E-05
Barium 5.55E+02 6.08E-04 NA 1.76E-05 NA 2.31E-08 NA
Beryllium 6.04E-01 6.62E-07 NA 1.92E-08 NA 2.51E-11 8.40E+00 2.11E-10 2.11E-10
Cadmium 1.74E+00 1.91E-06 NA 5.53E-09 NA 7.24E-11 6.30E+00 4.56E-10 4.56E-10
Chromium 4.95E+02 5.42E-04 NA 1.57E-05 NA 2.06E-08 NA
Cobalt 7.90E+00 8.66E-06 NA 2.51E-07 NA 3.29E-10 3.15E+00 1.04E-09 1.04E-09
Copper 1.45E+02 1.59E-04 NA 4.61E-06 NA 6.04E-09 NA
Iron 2.34E+04 2.56E-02 NA 7.44E-04 NA 9.74E-07 NA
Lead 6.05E+02 6.63E-04 NA 1.92E-05 NA 2.52E-08 NA
Manganese 8.43E+02 9.24E-04 NA 2.68E-05 NA 3.51E-08 NA
Nickel 3.70E+01 4.05E-05 NA 1.18E-06 NA 1.54E-09 9.10E-01 1.40E-09 1.40E-09
Selenium 3.30E+00 3.62E-06 NA 1.05E-07 NA 1.37E-10 NA
Silver 7.75E-01 8.49E-07 NA 2.46E-08 NA 3.23E-11 NA
Thallium 2.88E+00 3.16E-06 NA 9.15E-08 NA 1.20E-10 NA
Vanadium 4.05E+01 4.44E-05 NA 1.29E-06 NA 1.69E-09 NA
Zinc 4.41E+02 4.83E-04 NA 1.40E-05 NA 1.84E-08 NA

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF
Cancer 

Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 8.40E+00 9.21E-06 2.40E-01 2.21E-06 1.33E-06 2.40E-01 3.20E-07 3.50E-10 2.42E-01 8.45E-11 2.53E-06
4,4'-DDE 5.64E+00 6.18E-06 3.40E-01 2.10E-06 8.96E-07 3.40E-01 3.05E-07 2.35E-10 3.40E-01 7.97E-11 2.41E-06
4,4'-DDT 2.47E-01 2.71E-07 3.40E-01 9.20E-08 3.92E-08 3.40E-01 1.33E-08 1.03E-11 3.40E-01 3.49E-12 1.05E-07
Aldrin 9.24E-01 1.01E-06 1.70E+01 1.72E-05 1.47E-07 1.70E+01 2.50E-06 3.85E-11 1.72E+01 6.60E-10 1.97E-05
alpha-BHC 2.60E-02 2.85E-08 6.30E+00 1.80E-07 4.13E-09 6.30E+00 2.60E-08 1.08E-12 6.30E+00 6.82E-12 2.06E-07
alpha-Chlordane 7.04E-02 7.72E-08 1.30E+00 1.00E-07 1.12E-08 1.30E+00 1.45E-08 2.93E-12 3.50E-01 1.03E-12 1.15E-07
beta-BHC 3.50E-02 3.84E-08 1.80E+00 6.90E-08 5.56E-09 1.80E+00 1.00E-08 1.46E-12 1.86E+00 2.70E-12 7.91E-08
delta-BHC 4.10E-03 4.49E-09 NA 6.52E-10 NA 1.71E-13 NA
Dieldrin 2.08E+00 2.28E-06 1.60E+01 3.65E-05 3.31E-07 1.60E+01 5.29E-06 8.66E-11 1.61E+01 1.39E-09 4.18E-05
Endosulfan sulfate 1.60E-03 1.75E-09 NA 2.54E-10 NA 6.66E-14 NA
Endrin 4.60E-03 5.04E-09 NA 7.31E-10 NA 1.92E-13 NA
Endrin aldehyde 1.10E-03 1.21E-09 NA 1.75E-10 NA 4.58E-14 NA
Endrin ketone 1.20E-02 1.32E-08 NA 1.91E-09 NA 5.00E-13 NA
gamma-BHC 2.50E-03 2.74E-09 1.10E+00 3.01E-09 3.97E-10 1.10E+00 4.37E-10 1.04E-13 1.09E+00 1.13E-13 3.45E-09
gamma-Chlordane 8.75E-02 9.59E-08 1.20E+00 1.15E-07 1.39E-08 1.20E+00 1.67E-08 3.64E-12 3.50E-01 1.28E-12 1.32E-07
Heptachlor 8.80E-03 9.64E-09 4.50E+00 4.34E-08 1.40E-09 4.50E+00 6.29E-09 3.66E-13 4.55E+00 1.67E-12 4.97E-08
Methoxychlor 3.90E-03 4.27E-09 NA 6.20E-10 NA 1.62E-13 NA
Aroclor-1260 9.80E-01 1.07E-06 2.00E+00 2.15E-06 4.67E-07 2.00E+00 9.34E-07 4.08E-11 2.00E+00 8.16E-11 3.08E-06
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.05E+00 1.15E-06 2.90E-02 3.34E-08 3.34E-07 2.90E-02 9.68E-09 1.21E-06 NA 4.30E-08
1,2-Dichlorobenzene 4.02E+01 4.41E-05 NA 1.28E-05 NA 1.38E-04 NA
1,3-Dichlorobenzene 1.38E+00 1.51E-06 NA 4.39E-07 NA 4.73E-06 NA
1,4-Dichlorobenzene 1.76E+01 1.93E-05 5.40E-03 1.04E-07 5.59E-06 5.40E-03 3.02E-08 6.84E-05 3.85E-02 2.63E-06 2.77E-06
1,4-Dioxane (p-dioxane) 9.12E-01 9.99E-07 2.70E-02 2.70E-08 2.90E-07 2.70E-02 7.83E-09 3.80E-11 2.70E-02 1.02E-12 3.48E-08
2-Methylnaphthalene 4.02E+02 4.41E-04 NA 1.92E-04 NA 3.58E-04 NA
2-Methylphenol 9.90E-01 1.08E-06 NA 3.15E-07 NA 4.12E-11 NA
4-Chloro-3-methylphenol 7.20E+00 7.89E-06 NA 2.29E-06 NA 3.00E-10 NA
4-Methylphenol 3.60E+00 3.95E-06 NA 1.14E-06 NA 1.50E-10 NA
Acenaphthene 8.32E+00 9.12E-06 NA 3.97E-06 NA 1.89E-06 NA
Acetophenone 8.73E+00 9.57E-06 NA 2.77E-06 NA 3.63E-10 NA
Anthracene 1.10E+00 1.21E-06 NA 5.24E-07 NA 6.98E-08 NA
Benzo(a)anthracene 5.50E-01 6.03E-07 1.20E+00 7.23E-07 2.62E-07 1.20E+00 3.15E-07 2.29E-11 3.85E-01 8.82E-12 1.04E-06
Benzo(a)pyrene 5.00E-01 5.48E-07 1.20E+01 6.58E-06 2.38E-07 1.20E+01 2.86E-06 2.08E-11 3.85E+00 8.02E-11 9.44E-06
Benzo(b)fluoranthene 4.20E-01 4.60E-07 1.20E+00 5.52E-07 2.00E-07 1.20E+00 2.40E-07 1.75E-11 3.85E-01 6.73E-12 7.93E-07
Benzo(g,h,i)perylene 4.30E-01 4.71E-07 NA 2.05E-07 NA 1.79E-11 NA
Benzo(k)fluoranthene 4.30E-01 4.71E-07 1.20E+00 5.65E-07 2.05E-07 1.20E+00 2.46E-07 1.79E-11 3.85E-01 6.89E-12 8.11E-07
Benzyl butyl phthalate 7.60E+00 8.33E-06 1.90E-03 1.58E-08 2.42E-06 1.90E-03 4.59E-09 3.16E-10 NA 2.04E-08
Biphenyl (diphenyl) 7.10E+00 7.78E-06 NA 2.26E-06 NA 2.96E-10 NA
bis(2-Ethylhexyl)phthalate 8.86E+00 9.71E-06 1.40E-02 1.36E-07 2.82E-06 1.40E-02 3.94E-08 3.69E-10 8.40E-03 3.10E-12 1.75E-07
Caprolactam 9.50E-02 1.04E-07 NA 3.02E-08 NA 3.96E-12 NA
Carbazole 1.10E+00 1.21E-06 NA 3.50E-07 NA 4.58E-11 NA
Chrysene 3.50E+00 3.84E-06 1.20E-01 4.60E-07 1.67E-06 1.20E-01 2.00E-07 1.46E-10 3.85E-02 5.61E-12 6.60E-07
Dibenz(a,h)anthracene 1.20E-01 1.32E-07 7.30E+00 9.60E-07 5.72E-08 7.30E+00 4.18E-07 5.00E-12 4.20E+00 2.10E-11 1.38E-06
Dibenzofuran 4.10E+00 4.49E-06 NA 1.30E-06 NA 4.05E-07 NA
Di-n-butyl phthalate 2.90E+00 3.18E-06 NA 9.22E-07 NA 1.21E-10 NA
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF
Cancer 

Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Fluoranthene 5.90E+00 6.47E-06 NA 2.81E-06 NA 2.46E-10 NA
Fluorene 8.10E+00 8.88E-06 NA 3.86E-06 NA 7.90E-07 NA
Indeno(1,2,3-c,d)pyrene 4.40E-01 4.82E-07 1.20E+00 5.79E-07 2.10E-07 1.20E+00 2.52E-07 1.83E-11 3.85E-01 7.05E-12 8.30E-07
Naphthalene 5.10E+01 5.59E-05 1.20E-01 6.71E-06 2.43E-05 1.20E-01 2.92E-06 4.54E-05 1.19E-01 5.41E-06 1.50E-05
Pentachlorophenol 6.70E+00 7.34E-06 1.20E-01 8.81E-07 5.32E-06 1.20E-01 6.39E-07 2.79E-10 1.79E-02 4.98E-12 1.52E-06
Phenanthrene 1.51E+01 1.65E-05 NA 7.20E-06 NA 6.29E-10 NA
Pyrene 7.30E+00 8.00E-06 NA 3.48E-06 NA 9.56E-08 NA
1,1,1-Trichloroethane 2.31E-02 2.53E-08 NA 7.34E-09 NA 5.48E-07 NA
1,1-Dichloroethane 7.30E+00 8.00E-06 5.70E-03 4.56E-08 2.32E-06 5.70E-03 1.32E-08 1.65E-04 5.70E-03 9.42E-07 1.00E-06
1,1-Dichloroethene 5.26E-02 5.76E-08 NA 1.67E-08 NA 2.03E-06 9.10E-02 1.85E-07 1.85E-07
1,2-Dichloroethane 4.33E-02 4.75E-08 9.10E-02 4.32E-09 1.38E-08 9.10E-02 1.25E-09 6.16E-07 9.10E-02 5.61E-08 6.17E-08
Acetone 2.09E-01 2.29E-07 NA 6.64E-08 NA 1.06E-06 NA
Benzene 1.42E+00 1.56E-06 1.00E-01 1.56E-07 4.51E-07 1.00E-01 4.51E-08 2.76E-05 1.02E-01 2.80E-06 3.00E-06
Carbon disulfide 6.61E-03 7.24E-09 NA 2.10E-09 NA 3.11E-07 NA
Chlorobenzene 6.89E+00 7.55E-06 NA 2.19E-06 NA 5.56E-05 NA
Chloroethane 1.88E-02 2.06E-08 NA 5.97E-09 NA 9.10E-07 2.90E-03 2.64E-09 2.64E-09
Chloromethane 8.80E-02 9.64E-08 NA 2.80E-08 NA 8.99E-07 NA
cis-1,2-Dichloroethene 1.34E+02 1.47E-04 NA 4.26E-05 NA 2.49E-03 NA
Cyclohexane 2.38E+00 2.61E-06 NA 7.56E-07 NA 1.25E-04 NA
Ethylbenzene 2.52E+01 2.76E-05 1.10E-02 3.04E-07 8.01E-06 1.10E-02 8.81E-08 2.35E-04 8.75E-03 2.05E-06 2.44E-06
Isopropylbenzene (cumene) 1.47E+01 1.61E-05 NA 4.67E-06 NA 2.63E-04 NA
Methyl ethyl ketone 2.81E-01 3.08E-07 NA 8.93E-08 NA 9.30E-07 NA
Methyl isobutyl ketone 4.19E+00 4.59E-06 NA 1.33E-06 NA 1.07E-05 NA
Methyl tert-butyl ether 4.00E-03 4.38E-09 1.80E-03 7.89E-12 1.27E-09 1.80E-03 2.29E-12 5.48E-08 9.10E-04 4.99E-11 6.01E-11
Methylcyclohexane 1.62E+01 1.78E-05 NA 5.15E-06 NA 5.14E-04 NA
Methylene chloride 8.66E-03 9.49E-09 1.40E-02 1.33E-10 2.75E-09 1.40E-02 3.85E-11 2.23E-07 3.50E-03 7.81E-10 9.52E-10
Styrene 1.74E-01 1.91E-07 NA 5.53E-08 NA 8.34E-07 NA
Tetrachloroethene 5.09E-01 5.58E-07 5.40E-01 3.01E-07 1.62E-07 5.40E-01 8.74E-08 1.28E-05 2.07E-02 2.65E-07 6.53E-07
Toluene 2.88E-03 3.16E-09 NA 9.15E-10 NA 4.65E-08 NA
trans-1,2-Dichloroethene 5.29E-01 5.80E-07 NA 1.68E-07 NA 1.45E-05 NA
Trichloroethene 2.63E+00 2.88E-06 5.90E-03 1.70E-08 8.36E-07 5.90E-03 4.93E-09 5.18E-05 7.00E-03 3.63E-07 3.85E-07
Vinyl chloride 8.95E-01 9.81E-07 7.20E-01 7.06E-07 2.84E-07 7.20E-01 2.05E-07 5.51E-05 2.73E-01 1.50E-05 1.60E-05
Xylenes, total 1.40E+02 1.53E-04 NA 4.45E-05 NA 1.48E-03 NA
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 1.07E-09 1.50E+03 1.60E-06 9.27E-11 1.50E+03 1.39E-07 4.05E-14 1.50E+03 6.07E-11 1.74E-06
1,2,3,4,6,7,8-HpCDF 1.60E-04 1.75E-10 1.50E+03 2.63E-07 1.53E-11 1.50E+03 2.29E-08 6.66E-15 1.50E+03 9.99E-12 2.86E-07
1,2,3,4,7,8,9-HpCDF 7.93E-06 8.69E-12 1.50E+03 1.30E-08 7.56E-13 1.50E+03 1.13E-09 3.30E-16 1.50E+03 4.95E-13 1.42E-08
1,2,3,4,7,8-HxCDD 1.64E-05 1.80E-11 1.50E+04 2.70E-07 1.56E-12 1.50E+04 2.35E-08 6.83E-16 1.50E+04 1.02E-11 2.93E-07
1,2,3,4,7,8-HxCDF 2.26E-06 2.48E-12 1.50E+04 3.72E-08 2.15E-13 1.50E+04 3.23E-09 9.41E-17 1.50E+04 1.41E-12 4.04E-08
1,2,3,6,7,8-HxCDD 7.35E-05 8.05E-11 1.50E+04 1.21E-06 7.01E-12 1.50E+04 1.05E-07 3.06E-15 1.50E+04 4.59E-11 1.31E-06
1,2,3,6,7,8-HxCDF 1.50E-05 1.64E-11 1.50E+04 2.47E-07 1.43E-12 1.50E+04 2.15E-08 6.25E-16 1.50E+04 9.37E-12 2.68E-07
1,2,3,7,8,9-HxCDD 4.14E-05 4.54E-11 1.50E+04 6.81E-07 3.95E-12 1.50E+04 5.92E-08 1.72E-15 1.50E+04 2.59E-11 7.40E-07
1,2,3,7,8,9-HxCDF 8.75E-06 9.59E-12 1.50E+04 1.44E-07 8.34E-13 1.50E+04 1.25E-08 3.64E-16 1.50E+04 5.46E-12 1.56E-07
1,2,3,7,8-PeCDD 1.53E-05 1.68E-11 1.50E+05 2.52E-06 1.46E-12 1.50E+05 2.19E-07 6.37E-16 1.50E+05 9.56E-11 2.73E-06
2,3,4,6,7,8-HxCDF 1.51E-05 1.65E-11 1.50E+04 2.48E-07 1.44E-12 1.50E+04 2.16E-08 6.29E-16 1.50E+04 9.43E-12 2.70E-07
2,3,4,7,8-PeCDF 3.66E-05 4.01E-11 7.50E+04 3.01E-06 3.49E-12 7.50E+04 2.62E-07 1.52E-15 7.50E+04 1.14E-10 3.27E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF
Cancer 

Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

2,3,7,8-TCDF 4.63E-06 5.07E-12 1.50E+04 7.61E-08 4.41E-13 1.50E+04 6.62E-09 1.93E-16 1.50E+04 2.89E-12 8.27E-08
OCDD 8.20E-03 8.99E-09 1.50E+01 1.35E-07 7.82E-10 1.50E+01 1.17E-08 3.41E-13 1.50E+01 5.12E-12 1.47E-07
OCDF 3.25E-04 3.56E-10 1.50E+01 5.34E-09 3.10E-11 1.50E+01 4.65E-10 1.35E-14 1.50E+01 2.03E-13 5.81E-09

Total Risk: 1.04E-04 Total Risk: 2.01E-05 Total Risk: 2.98E-05 1.54E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 2E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-22
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (6 years) Skin Surface Area (Soil Contact; 1 event per day) SA_s 2900 cm2/day [soil]

Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake Reference Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.25E+04 1.60E-01 1.00E+00 1.60E-01 4.63E-03 1.00E+00 4.63E-03 6.07E-06 1.40E-03 4.34E-03 1.69E-01
Antimony 2.06E+01 2.63E-04 4.00E-04 6.58E-01 7.64E-06 4.00E-04 1.91E-02 1.00E-08 NA 6.78E-01
Arsenic 8.10E+00 1.04E-04 3.00E-04 3.45E-01 9.01E-06 3.00E-04 3.00E-02 3.93E-09 4.29E-06 9.18E-04 3.76E-01
Barium 5.55E+02 7.10E-03 2.00E-01 3.55E-02 2.06E-04 2.00E-01 1.03E-03 2.70E-07 1.43E-04 1.89E-03 3.84E-02
Beryllium 6.04E-01 7.72E-06 2.00E-03 3.86E-03 2.24E-07 2.00E-03 1.12E-04 2.93E-10 2.00E-06 1.47E-04 4.12E-03
Cadmium 1.74E+00 2.22E-05 1.10E-05 2.02E+00 6.45E-08 1.10E-05 5.87E-03 8.45E-10 2.86E-06 2.96E-04 2.03E+00
Chromium 4.95E+02 6.33E-03 NA 1.84E-04 NA 2.40E-07 NA
Cobalt 7.90E+00 1.01E-04 3.00E-04 3.37E-01 2.93E-06 3.00E-04 9.76E-03 3.84E-09 1.71E-06 2.24E-03 3.49E-01
Copper 1.45E+02 1.85E-03 4.00E-02 4.63E-02 5.38E-05 4.00E-02 1.34E-03 7.04E-08 NA 4.77E-02
Iron 2.34E+04 2.99E-01 7.00E-01 4.27E-01 8.68E-03 7.00E-01 1.24E-02 1.14E-05 NA 4.40E-01
Lead 6.05E+02 7.74E-03 NA 2.24E-04 NA 2.94E-07 NA
Manganese 8.43E+02 1.08E-02 2.40E-02 4.49E-01 3.13E-04 2.40E-02 1.30E-02 4.10E-07 1.43E-05 2.87E-02 4.91E-01
Nickel 3.70E+01 4.73E-04 1.10E-02 4.30E-02 1.37E-05 1.10E-02 1.25E-03 1.80E-08 2.57E-05 6.99E-04 4.50E-02
Selenium 3.30E+00 4.22E-05 5.00E-03 8.44E-03 1.22E-06 5.00E-03 2.45E-04 1.60E-09 5.71E-03 2.81E-07 8.68E-03
Silver 7.75E-01 9.91E-06 5.00E-03 1.98E-03 2.87E-07 5.00E-03 5.75E-05 3.76E-10 NA 2.04E-03
Thallium 2.88E+00 3.68E-05 6.60E-05 5.58E-01 1.07E-06 6.60E-05 1.62E-02 1.40E-09 NA 5.74E-01

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake Reference Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Vanadium 4.05E+01 5.18E-04 5.00E-03 1.04E-01 1.50E-05 5.00E-03 3.00E-03 1.97E-08 NA 1.07E-01
Zinc 4.41E+02 5.64E-03 3.00E-01 1.88E-02 1.64E-04 3.00E-01 5.45E-04 2.14E-07 NA 1.93E-02
Pesticides/PCBs
4,4'-DDD 8.40E+00 1.07E-04 NA 1.56E-05 NA 4.08E-09 NA
4,4'-DDE 5.64E+00 7.21E-05 NA 1.05E-05 NA 2.74E-09 NA
4,4'-DDT 2.47E-01 3.16E-06 5.00E-04 6.32E-03 4.58E-07 5.00E-04 9.16E-04 1.20E-10 NA 7.23E-03
Aldrin 9.24E-01 1.18E-05 3.00E-05 3.94E-01 1.71E-06 3.00E-05 5.71E-02 4.49E-10 NA 4.51E-01
alpha-BHC 2.60E-02 3.32E-07 5.00E-04 6.65E-04 4.82E-08 5.00E-04 9.64E-05 1.26E-11 NA 7.61E-04
alpha-Chlordane 7.04E-02 9.00E-07 3.30E-05 2.73E-02 1.31E-07 3.30E-05 3.95E-03 3.42E-11 2.00E-04 1.71E-07 3.12E-02
beta-BHC 3.50E-02 4.47E-07 NA 6.49E-08 NA 1.70E-11 NA
delta-BHC 4.10E-03 5.24E-08 NA 7.60E-09 NA 1.99E-12 NA
Dieldrin 2.08E+00 2.66E-05 5.00E-05 5.32E-01 3.86E-06 5.00E-05 7.71E-02 1.01E-09 NA 6.09E-01
Endosulfan sulfate 1.60E-03 2.05E-08 6.00E-03 3.41E-06 2.97E-09 6.00E-03 4.94E-07 7.77E-13 NA 3.90E-06
Endrin 4.60E-03 5.88E-08 3.00E-04 1.96E-04 8.53E-09 3.00E-04 2.84E-05 2.23E-12 NA 2.24E-04
Endrin aldehyde 1.10E-03 1.41E-08 3.00E-04 4.69E-05 2.04E-09 3.00E-04 6.80E-06 5.34E-13 NA 5.37E-05
Endrin ketone 1.20E-02 1.53E-07 3.00E-04 5.11E-04 2.22E-08 3.00E-04 7.42E-05 5.83E-12 NA 5.86E-04
gamma-BHC 2.50E-03 3.20E-08 3.00E-04 1.07E-04 4.63E-09 3.00E-04 1.54E-05 1.21E-12 NA 1.22E-04
gamma-Chlordane 8.75E-02 1.12E-06 3.30E-05 3.39E-02 1.62E-07 3.30E-05 4.92E-03 4.25E-11 2.00E-04 2.13E-07 3.88E-02
Heptachlor 8.80E-03 1.13E-07 3.00E-05 3.75E-03 1.63E-08 3.00E-05 5.44E-04 4.27E-12 3.00E-05 1.42E-07 4.29E-03
Methoxychlor 3.90E-03 4.99E-08 2.00E-05 2.49E-03 7.23E-09 2.00E-05 3.62E-04 1.89E-12 2.00E-05 9.47E-08 2.85E-03
Aroclor-1260 9.80E-01 1.25E-05 2.00E-05 6.26E-01 5.45E-06 2.00E-05 2.73E-01 4.76E-10 NA 9.0E-01
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.05E+00 1.34E-05 1.00E-02 1.34E-03 3.89E-06 1.00E-02 3.89E-04 1.41E-05 5.71E-04 2.47E-02 2.64E-02
1,2-Dichlorobenzene 4.02E+01 5.14E-04 9.00E-02 5.71E-03 1.49E-04 9.00E-02 1.66E-03 1.61E-03 5.71E-02 2.81E-02 3.55E-02
1,3-Dichlorobenzene 1.38E+00 1.76E-05 NA 5.12E-06 NA 5.51E-05 NA
1,4-Dichlorobenzene 1.76E+01 2.25E-04 7.00E-02 3.21E-03 6.53E-05 7.00E-02 9.32E-04 7.98E-04 2.29E-01 3.49E-03 7.64E-03
1,4-Dioxane (p-dioxane) 9.12E-01 1.17E-05 1.00E-01 1.17E-04 3.38E-06 1.00E-01 3.38E-05 4.43E-10 8.57E-01 5.17E-10 1.50E-04
2-Methylnaphthalene 4.02E+02 5.14E-03 4.00E-03 1.28E+00 2.24E-03 4.00E-03 5.59E-01 4.18E-03 NA 1.84E+00
2-Methylphenol 9.90E-01 1.27E-05 5.00E-02 2.53E-04 3.67E-06 5.00E-02 7.34E-05 4.81E-10 1.71E-01 2.81E-09 3.27E-04
4-Chloro-3-methylphenol 7.20E+00 9.21E-05 NA 2.67E-05 NA 3.50E-09 NA
4-Methylphenol 3.60E+00 4.60E-05 5.00E-03 9.21E-03 1.33E-05 5.00E-03 2.67E-03 1.75E-09 1.71E-01 1.02E-08 1.19E-02
Acenaphthene 8.32E+00 1.06E-04 6.00E-02 1.77E-03 4.63E-05 6.00E-02 7.71E-04 2.20E-05 NA 2.54E-03
Acetophenone 8.73E+00 1.12E-04 1.00E-01 1.12E-03 3.24E-05 1.00E-01 3.24E-04 4.24E-09 NA 1.44E-03
Anthracene 1.10E+00 1.41E-05 3.00E-01 4.69E-05 6.12E-06 3.00E-01 2.04E-05 8.15E-07 NA 6.73E-05
Benzo(a)anthracene 5.50E-01 7.03E-06 NA 3.06E-06 NA 2.67E-10 NA
Benzo(a)pyrene 5.00E-01 6.39E-06 NA 2.78E-06 NA 2.43E-10 NA
Benzo(b)fluoranthene 4.20E-01 5.37E-06 NA 2.34E-06 NA 2.04E-10 NA
Benzo(g,h,i)perylene 4.30E-01 5.50E-06 NA 2.39E-06 NA 2.09E-10 NA
Benzo(k)fluoranthene 4.30E-01 5.50E-06 NA 2.39E-06 NA 2.09E-10 NA
Benzyl butyl phthalate 7.60E+00 9.72E-05 2.00E-01 4.86E-04 2.82E-05 2.00E-01 1.41E-04 3.69E-09 NA 6.27E-04
Biphenyl (diphenyl) 7.10E+00 9.08E-05 5.00E-02 1.82E-03 2.63E-05 5.00E-02 5.27E-04 3.45E-09 NA 2.34E-03
bis(2-Ethylhexyl)phthalate 8.86E+00 1.13E-04 2.00E-02 5.66E-03 3.29E-05 2.00E-02 1.64E-03 4.30E-09 NA 7.31E-03
Caprolactam 9.50E-02 1.21E-06 5.00E-01 2.43E-06 3.52E-07 5.00E-01 7.04E-07 4.61E-11 NA 3.13E-06
Carbazole 1.10E+00 1.41E-05 NA 4.08E-06 NA 5.34E-10 NA
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake Reference Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Chrysene 3.50E+00 4.47E-05 NA 1.95E-05 NA 1.70E-09 NA
Dibenz(a,h)anthracene 1.20E-01 1.53E-06 NA 6.67E-07 NA 5.83E-11 NA
Dibenzofuran 4.10E+00 5.24E-05 2.00E-03 2.62E-02 1.52E-05 2.00E-03 7.60E-03 4.73E-06 NA 3.38E-02
Di-n-butyl phthalate 2.90E+00 3.71E-05 1.00E-01 3.71E-04 1.08E-05 1.00E-01 1.08E-04 1.41E-09 NA 4.78E-04
Fluoranthene 5.90E+00 7.54E-05 4.00E-02 1.89E-03 3.28E-05 4.00E-02 8.20E-04 2.87E-09 NA 2.71E-03
Fluorene 8.10E+00 1.04E-04 4.00E-02 2.59E-03 4.50E-05 4.00E-02 1.13E-03 9.22E-06 NA 3.72E-03
Indeno(1,2,3-c,d)pyrene 4.40E-01 5.63E-06 NA 2.45E-06 NA 2.14E-10 NA
Naphthalene 5.10E+01 6.52E-04 2.00E-02 3.26E-02 2.84E-04 2.00E-02 1.42E-02 5.30E-04 8.57E-04 6.18E-01 6.65E-01
Pentachlorophenol 6.70E+00 8.57E-05 3.00E-02 2.86E-03 6.21E-05 3.00E-02 2.07E-03 3.25E-09 3.00E-02 1.08E-07 4.93E-03
Phenanthrene 1.51E+01 1.93E-04 NA 8.40E-05 NA 7.34E-09 NA
Pyrene 7.30E+00 9.33E-05 3.00E-02 3.11E-03 4.06E-05 3.00E-02 1.35E-03 1.12E-06 NA 4.46E-03
1,1,1-Trichloroethane 2.31E-02 2.95E-07 2.00E+00 1.48E-07 8.56E-08 2.00E+00 4.28E-08 6.40E-06 1.43E+00 4.48E-06 4.67E-06
1,1-Dichloroethane 7.30E+00 9.33E-05 2.00E-01 4.67E-04 2.71E-05 2.00E-01 1.35E-04 1.93E-03 NA 6.02E-04
1,1-Dichloroethene 5.26E-02 6.73E-07 5.00E-02 1.35E-05 1.95E-07 5.00E-02 3.90E-06 2.37E-05 2.00E-02 1.18E-03 1.20E-03
1,2-Dichloroethane 4.33E-02 5.54E-07 2.00E-02 2.77E-05 1.61E-07 2.00E-02 8.03E-06 7.19E-06 6.86E-01 1.05E-05 4.62E-05
Acetone 2.09E-01 2.67E-06 9.00E-01 2.97E-06 7.75E-07 9.00E-01 8.61E-07 1.24E-05 8.86E+00 1.39E-06 5.22E-06
Benzene 1.42E+00 1.82E-05 4.00E-03 4.54E-03 5.27E-06 4.00E-03 1.32E-03 3.22E-04 8.57E-03 3.76E-02 4.34E-02
Carbon disulfide 6.61E-03 8.45E-08 1.00E-01 8.45E-07 2.45E-08 1.00E-01 2.45E-07 3.63E-06 2.00E-01 1.82E-05 1.93E-05
Chlorobenzene 6.89E+00 8.81E-05 2.00E-02 4.40E-03 2.55E-05 2.00E-02 1.28E-03 6.48E-04 1.43E-02 4.54E-02 5.11E-02
Chloroethane 1.88E-02 2.40E-07 NA 6.97E-08 NA 1.06E-05 2.86E+00 3.71E-06 3.71E-06
Chloromethane 8.80E-02 1.13E-06 NA 3.26E-07 NA 1.05E-05 2.57E-02 4.08E-04 4.08E-04
cis-1,2-Dichloroethene 1.34E+02 1.71E-03 1.00E-02 1.71E-01 4.97E-04 1.00E-02 4.97E-02 2.91E-02 NA 2.21E-01
Cyclohexane 2.38E+00 3.04E-05 NA 8.82E-06 NA 1.45E-03 1.71E+00 8.49E-04 8.49E-04
Ethylbenzene 2.52E+01 3.22E-04 1.00E-01 3.22E-03 9.34E-05 1.00E-01 9.34E-04 2.74E-03 2.86E-01 9.58E-03 1.37E-02
Isopropylbenzene (cumene) 1.47E+01 1.88E-04 1.00E-01 1.88E-03 5.45E-05 1.00E-01 5.45E-04 3.07E-03 1.14E-01 2.69E-02 2.93E-02
Methyl ethyl ketone 2.81E-01 3.59E-06 6.00E-01 5.99E-06 1.04E-06 6.00E-01 1.74E-06 1.09E-05 1.43E+00 7.60E-06 1.53E-05
Methyl isobutyl ketone 4.19E+00 5.36E-05 8.00E-02 6.70E-04 1.55E-05 8.00E-02 1.94E-04 1.25E-04 8.57E-01 1.46E-04 1.01E-03
Methyl tert-butyl ether 4.00E-03 5.11E-08 NA 1.48E-08 NA 6.40E-07 8.57E-01 7.46E-07 7.46E-07
Methylcyclohexane 1.62E+01 2.07E-04 NA 6.01E-05 NA 5.99E-03 8.60E-01 6.97E-03 6.97E-03
Methylene chloride 8.66E-03 1.11E-07 6.00E-02 1.85E-06 3.21E-08 6.00E-02 5.35E-07 2.60E-06 2.86E-01 9.11E-06 1.15E-05
Styrene 1.74E-01 2.22E-06 2.00E-01 1.11E-05 6.45E-07 2.00E-01 3.23E-06 9.73E-06 2.57E-01 3.78E-05 5.22E-05
Tetrachloroethene 5.09E-01 6.51E-06 1.00E-02 6.51E-04 1.89E-06 1.00E-02 1.89E-04 1.49E-04 1.00E-02 1.49E-02 1.58E-02
Toluene 2.88E-03 3.68E-08 8.00E-02 4.60E-07 1.07E-08 8.00E-02 1.33E-07 5.43E-07 8.57E-02 6.33E-06 6.93E-06
trans-1,2-Dichloroethene 5.29E-01 6.76E-06 2.00E-02 3.38E-04 1.96E-06 2.00E-02 9.81E-05 1.69E-04 1.71E-02 9.88E-03 1.03E-02
Trichloroethene 2.63E+00 3.36E-05 3.00E-04 1.12E-01 9.75E-06 3.00E-04 3.25E-02 6.05E-04 1.00E-02 6.05E-02 2.05E-01
Vinyl chloride 8.95E-01 1.14E-05 3.00E-03 3.81E-03 3.32E-06 3.00E-03 1.11E-03 6.43E-04 2.86E-02 2.25E-02 2.74E-02
Xylenes, total 1.40E+02 1.79E-03 2.00E-01 8.95E-03 5.19E-04 2.00E-01 2.60E-03 1.72E-02 2.86E-02 6.03E-01 6.14E-01
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 1.24E-08 NA 1.08E-09 NA 4.72E-13 1.14E-08 4.13E-05 4.13E-05
1,2,3,4,6,7,8-HpCDF 1.60E-04 2.05E-09 NA 1.78E-10 NA 7.77E-14 1.14E-08 6.80E-06 6.80E-06
1,2,3,4,7,8,9-HpCDF 7.93E-06 1.01E-10 NA 8.82E-12 NA 3.85E-15 1.14E-08 3.37E-07 3.37E-07
1,2,3,4,7,8-HxCDD 1.64E-05 2.10E-10 NA 1.82E-11 NA 7.97E-15 1.14E-08 6.97E-07 6.97E-07
1,2,3,4,7,8-HxCDF 2.26E-06 2.89E-11 NA 2.51E-12 NA 1.10E-15 1.14E-08 9.61E-08 9.61E-08
1,2,3,6,7,8-HxCDD 7.35E-05 9.40E-10 NA 8.18E-11 NA 3.57E-14 1.14E-08 3.12E-06 3.12E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake Reference Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

1,2,3,6,7,8-HxCDF 1.50E-05 1.92E-10 NA 1.67E-11 NA 7.29E-15 1.14E-08 6.38E-07 6.38E-07
1,2,3,7,8,9-HxCDD 4.14E-05 5.29E-10 NA 4.61E-11 NA 2.01E-14 1.14E-08 1.76E-06 1.76E-06
1,2,3,7,8,9-HxCDF 8.75E-06 1.12E-10 NA 9.73E-12 NA 4.25E-15 1.14E-08 3.72E-07 3.72E-07
1,2,3,7,8-PeCDD 1.53E-05 1.96E-10 NA 1.70E-11 NA 7.43E-15 1.14E-08 6.50E-07 6.50E-07
2,3,4,6,7,8-HxCDF 1.51E-05 1.93E-10 NA 1.68E-11 NA 7.34E-15 1.14E-08 6.42E-07 6.42E-07
2,3,4,7,8-PeCDF 3.66E-05 4.68E-10 NA 4.07E-11 NA 1.78E-14 1.14E-08 1.56E-06 1.56E-06
2,3,7,8-TCDF 4.63E-06 5.92E-11 NA 5.15E-12 NA 2.25E-15 1.14E-08 1.97E-07 1.97E-07
OCDD 8.20E-03 1.05E-07 NA 9.12E-09 NA 3.98E-12 1.14E-08 3.49E-04 3.49E-04
OCDF 3.25E-04 4.16E-09 NA 3.62E-10 NA 1.58E-13 1.14E-08 1.38E-05 1.38E-05

Total Risk (Hazard Index): 8.5E+00 Total Risk (Hazard Index): 1.2E+00 Total Risk (Hazard Index): 1.55 11.32
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 11
RME = reasonable maximum exposure.
EPC = exposure point concentration.

DRAFT

Page 84 of 277



Table 1-23
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 5.7E-06 6.8E-07 8.7E-09 6.4E-06 6% 1.3E-05 1.2E-06 5.1E-09 1.4E-05 9%
Subtotal Metals 5.7E-06 6.8E-07 1.4E-08 6.4E-06 6% 1.3E-05 1.2E-06 8.2E-09 1.4E-05 9%

Pesticides/PCBs
4,4'-DDD 9.5E-07 1.9E-07 1.4E-10 1.1E-06 1.1% 2.2E-06 3.2E-07 8.4E-11 2.5E-06 2%
4,4'-DDE 9.0E-07 1.8E-07 1.4E-10 1.1E-06 1.0% 2.1E-06 3.0E-07 8.0E-11 2.4E-06 1.6%
Aldrin 7.4E-06 1.5E-06 1.1E-09 8.9E-06 8% 1.7E-05 2.5E-06 6.6E-10 2.0E-05 13%
Dieldrin 1.6E-05 3.1E-06 2.4E-09 1.9E-05 17% 3.6E-05 5.3E-06 1.4E-09 4.2E-05 27%
Aroclor-1260 9.2E-07 5.5E-07 1.4E-10 1.5E-06 1.4% 2.1E-06 9.3E-07 8.2E-11 3.1E-06 2%
Subtotal Pesticides/PCBs 2.6E-05 5.6E-06 4.0E-09 3.2E-05 29% 6.1E-05 9.4E-06 2.3E-09 7.0E-05 45%

SVOCs/VOCs
1,4-Dichlorobenzene 4.5E-08 1.8E-08 4.5E-06 4.6E-06 4% 1.0E-07 3.0E-08 2.6E-06 2.8E-06 2%
Benzo(a)anthracene 3.1E-07 1.9E-07 1.5E-11 5.0E-07 0.5% 7.2E-07 3.1E-07 8.8E-12 1.0E-06 0.7%
Benzo(a)pyrene 2.8E-06 1.7E-06 1.4E-10 4.5E-06 4% 6.6E-06 2.9E-06 8.0E-11 9.4E-06 6%
Dibenz(a,h)anthracene 4.1E-07 2.5E-07 3.6E-11 6.6E-07 0.6% 9.6E-07 4.2E-07 2.1E-11 1.4E-06 0.9%
Naphthalene 2.9E-06 1.7E-06 9.3E-06 1.4E-05 13% 6.7E-06 2.9E-06 5.4E-06 1.5E-05 10%
Pentachlorophenol 3.8E-07 3.8E-07 8.5E-12 7.5E-07 0.7% 8.8E-07 6.4E-07 5.0E-12 1.5E-06 1.0%
1,1-Dichloroethane 2.0E-08 7.8E-09 1.6E-06 1.6E-06 1.5% 4.6E-08 1.3E-08 9.4E-07 1.0E-06 0.6%
Benzene 6.7E-08 2.7E-08 4.8E-06 4.9E-06 5% 1.6E-07 4.5E-08 2.8E-06 3.0E-06 2%
Ethylbenzene 1.3E-07 5.2E-08 3.5E-06 3.7E-06 3% 3.0E-07 8.8E-08 2.1E-06 2.4E-06 2%
Vinyl chloride 3.0E-07 1.2E-07 2.6E-05 2.6E-05 24% 7.1E-07 2.0E-07 1.5E-05 1.6E-05 10%
Subtotal SVOCs/VOCs 8.5E-06 5.1E-06 5.1E-05 6.5E-05 60% 2.0E-05 8.6E-06 3.0E-05 5.8E-05 38%

Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 6.8E-07 8.2E-08 1.0E-10 7.7E-07 0.7% 1.6E-06 1.4E-07 6.1E-11 1.7E-06 1.1%
1,2,3,6,7,8-HxCDD 5.2E-07 6.2E-08 7.9E-11 5.8E-07 0.5% 1.2E-06 1.1E-07 4.6E-11 1.3E-06 0.9%
1,2,3,7,8-PeCDD 1.1E-06 1.3E-07 1.6E-10 1.2E-06 1.1% 2.5E-06 2.2E-07 9.6E-11 2.7E-06 2%
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Table 1-23
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

2,3,4,7,8-PeCDF 1.3E-06 1.5E-07 2.0E-10 1.4E-06 1.3% 3.0E-06 2.6E-07 1.1E-10 3.3E-06 2%
Subtotal Dioxans/Furans 4.5E-06 5.4E-07 6.8E-10 5.0E-06 5% 1.0E-05 9.1E-07 4.0E-10 1.1E-05 7%

Total: 4.5E-05 1.2E-05 5.1E-05 1.1E-04 1.0E-04 2.0E-05 3.0E-05 1.5E-04

Total Estimated Cancer Risk Across All Exposure Routes: 1E-04 2E-04

Sum of Adult and Child Excess Lifetime Cancer Risk (30 year exposure): 1.5E-04 3.2E-05 8.1E-05 2.62E-04

Total Estimated Adult plus Child Cancer Risk Across All Exposure Routes: 3E-04

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-24
Noncancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.7E-02 6.8E-04 1.9E-03 2.0E-02 1.3% 1.6E-01 4.6E-03 4.3E-03 1.7E-01 1%
Antimony 7.1E-02 2.8E-03  7.3E-02 5% 6.6E-01 1.9E-02 6.8E-01 6%
Arsenic 3.7E-02 4.4E-03 3.9E-04 4.2E-02 3% 3.5E-01 3.0E-02 9.2E-04 3.8E-01 3%
Cadmium 4.8E-03 1.9E-05 1.3E-04 4.9E-03 0% 2.0E+00 5.9E-03 3.0E-04 2.0E+00 18%
Cobalt 3.6E-02 1.4E-03 9.6E-04 3.8E-02 2% 3.4E-01 9.8E-03 2.2E-03 3.5E-01 3%
Iron 4.6E-02 1.8E-03  4.8E-02 3% 4.3E-01 1.2E-02 4.4E-01 4%
Manganese 4.8E-02 1.9E-03 1.2E-02 6.2E-02 4% 4.5E-01 1.3E-02 2.9E-02 4.9E-01 4%
Thallium 6.0E-02 2.4E-03  6.2E-02 4% 5.6E-01 1.6E-02 5.7E-01 5%
Vanadium 1.1E-02 4.4E-04  1.2E-02 1% 1.0E-01 3.0E-03 1.1E-01 1%
Subtotal Metals 3.5E-01 1.7E-02 1.7E-02 3.8E-01 25% 5.2E+00 1.2E-01 3.9E-02 5.4E+00 47%

Pesticides/PCBs
Aldrin 4.2E-02 8.4E-03  5.1E-02 3% 3.9E-01 5.7E-02 4.5E-01 4%
Dieldrin 5.7E-02 1.1E-02  6.8E-02 4% 5.3E-01 7.7E-02 6.1E-01 5%
Aroclor-1260 6.7E-02 4.0E-02  1.1E-01 7% 6.3E-01 2.7E-01 9.0E-01 8%
Subtotal Pesticides/PCBs 1.7E-01 6.0E-02 1.6E-07 2.3E-01 15% 1.6E+00 4.2E-01 6.2E-07 2.0E+00 18%

SVOCs/VOCs
2-Methylnaphthalene 1.4E-01 8.2E-02  2.2E-01 14% 1.3E+00 5.6E-01 1.8E+00 16%
Naphthalene 3.5E-03 2.1E-03 2.7E-01 2.7E-01 18% 3.3E-02 1.4E-02 6.2E-01 6.7E-01 6%
cis-1,2-Dichloroethene 1.8E-02 7.3E-03  2.6E-02 2% 1.7E-01 5.0E-02 2.2E-01 2%
Trichloroethene 1.2E-02 4.8E-03 2.6E-02 4.3E-02 3% 1.1E-01 3.3E-02 6.0E-02 2.1E-01 2%
Xylenes, total 9.6E-04 3.8E-04 2.6E-01 2.6E-01 17% 8.9E-03 2.6E-03 6.0E-01 6.1E-01 5%
Subtotal SVOCs/VOCs 1.8E-01 1.0E-01 6.5E-01 9.3E-01 61% 1.7E+00 6.9E-01 1.5E+00 3.9E+00 34%

Total: 0.7 0.2 0.7 1.5 8.5 1.2 1.6 11.3

Total Estimated Hazard Index Across All Exposure Routes: 2 11

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
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Table 1-25
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Occupational Exposure Scenario - Industrial Worker Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.25E+04 4.37E-03 NA  4.98E-04 NA 6.64E-07 NA  
Antimony 2.06E+01 7.20E-06 NA  8.21E-07 NA  1.09E-09 NA  
Arsenic 8.10E+00 2.83E-06 1.50E+00 4.25E-06 9.68E-07 1.50E+00 1.45E-06 4.30E-10 1.51E+01 6.47E-09 5.70E-06
Barium 5.55E+02 1.94E-04 NA  2.21E-05 NA  2.95E-08 NA  
Beryllium 6.04E-01 2.11E-07 NA  2.41E-08 NA  3.21E-11 8.40E+00 2.69E-10 2.69E-10
Cadmium 1.74E+00 6.08E-07 NA  6.93E-09 NA  9.24E-11 6.30E+00 5.82E-10 5.82E-10
Chromium 4.95E+02 1.73E-04 NA  1.97E-05 NA  2.63E-08 NA  
Cobalt 7.90E+00 2.76E-06 NA  3.15E-07 NA  4.20E-10 3.15E+00 1.32E-09 1.32E-09
Copper 1.45E+02 5.07E-05 NA  5.78E-06 NA  7.70E-09 NA  
Iron 2.34E+04 8.18E-03 NA  9.32E-04 NA  1.24E-06 NA  
Lead 6.05E+02 2.11E-04 NA  2.41E-05 NA  3.21E-08 NA  
Manganese 8.43E+02 2.95E-04 NA  3.36E-05 NA  4.48E-08 NA  
Nickel 3.70E+01 1.29E-05 NA  1.47E-06 NA  1.97E-09 9.10E-01 1.79E-09 1.79E-09
Selenium 3.30E+00 1.15E-06 NA  1.31E-07 NA  1.75E-10 NA  
Silver 7.75E-01 2.71E-07 NA  3.09E-08 NA  4.12E-11 NA  
Thallium 2.88E+00 1.01E-06 NA  1.15E-07 NA  1.53E-10 NA  
Vanadium 4.05E+01 1.42E-05 NA  1.61E-06 NA  2.15E-09 NA  
Zinc 4.41E+02 1.54E-04 NA  1.76E-05 NA  2.34E-08 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 8.40E+00 2.94E-06 2.40E-01 7.05E-07 1.67E-06 2.40E-01 4.02E-07 4.46E-10 2.42E-01 1.08E-10 1.11E-06
4,4'-DDE 5.64E+00 1.97E-06 3.40E-01 6.70E-07 1.12E-06 3.40E-01 3.82E-07 3.00E-10 3.40E-01 1.02E-10 1.05E-06
4,4'-DDT 2.47E-01 8.63E-08 3.40E-01 2.93E-08 4.92E-08 3.40E-01 1.67E-08 1.31E-11 3.40E-01 4.45E-12 4.61E-08
Aldrin 9.24E-01 3.23E-07 1.70E+01 5.49E-06 1.84E-07 1.70E+01 3.13E-06 4.91E-11 1.72E+01 8.42E-10 8.62E-06
alpha-BHC 2.60E-02 9.09E-09 6.30E+00 5.72E-08 5.18E-09 6.30E+00 3.26E-08 1.38E-12 6.30E+00 8.70E-12 8.99E-08
alpha-Chlordane 7.04E-02 2.46E-08 1.30E+00 3.20E-08 1.40E-08 1.30E+00 1.82E-08 3.74E-12 3.50E-01 1.31E-12 5.02E-08
beta-BHC 3.50E-02 1.22E-08 1.80E+00 2.20E-08 6.97E-09 1.80E+00 1.25E-08 1.86E-12 1.86E+00 3.45E-12 3.46E-08
delta-BHC 4.10E-03 1.43E-09 NA  8.17E-10 NA  2.18E-13 NA  
Dieldrin 2.08E+00 7.27E-07 1.60E+01 1.16E-05 4.14E-07 1.60E+01 6.63E-06 1.10E-10 1.61E+01 1.78E-09 1.83E-05
Endosulfan sulfate 1.60E-03 5.59E-10 NA  3.19E-10 NA  8.50E-14 NA  
Endrin 4.60E-03 1.61E-09 NA  9.16E-10 NA  2.44E-13 NA  
Endrin aldehyde 1.10E-03 3.84E-10 NA  2.19E-10 NA  5.84E-14 NA  
Endrin ketone 1.20E-02 4.19E-09 NA  2.39E-09 NA  6.37E-13 NA  
gamma-BHC 2.50E-03 8.74E-10 1.10E+00 9.61E-10 4.98E-10 1.10E+00 5.48E-10 1.33E-13 1.09E+00 1.44E-13 1.51E-09
gamma-Chlordane 8.75E-02 3.06E-08 1.20E+00 3.67E-08 1.74E-08 1.20E+00 2.09E-08 4.65E-12 3.50E-01 1.63E-12 5.76E-08
Heptachlor 8.80E-03 3.08E-09 4.50E+00 1.38E-08 1.75E-09 4.50E+00 7.89E-09 4.67E-13 4.55E+00 2.13E-12 2.17E-08
Methoxychlor 3.90E-03 1.36E-09 NA  7.77E-10 NA  2.07E-13 NA  
Aroclor-1260 9.80E-01 3.42E-07 2.00E+00 6.85E-07 5.86E-07 2.00E+00 1.17E-06 5.20E-11 2.00E+00 1.04E-10 1.86E-06
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.05E+00 3.67E-07 2.90E-02 1.06E-08 4.18E-07 2.90E-02 1.21E-08 1.54E-06 NA  2.28E-08
1,2-Dichlorobenzene 4.02E+01 1.40E-05 NA  1.60E-05 NA  1.76E-04 NA  
1,3-Dichlorobenzene 1.38E+00 4.82E-07 NA  5.50E-07 NA  6.03E-06 NA  
1,4-Dichlorobenzene 1.76E+01 6.15E-06 5.40E-03 3.32E-08 7.01E-06 5.40E-03 3.79E-08 8.73E-05 3.85E-02 3.36E-06 3.43E-06
1,4-Dioxane (p-dioxane) 9.12E-01 3.19E-07 2.70E-02 8.60E-09 3.63E-07 2.70E-02 9.81E-09 4.84E-11 2.70E-02 1.31E-12 1.84E-08
2-Methylnaphthalene 4.02E+02 1.40E-04 NA  2.40E-04 NA  4.57E-04 NA  
2-Methylphenol 9.90E-01 3.46E-07 NA  3.94E-07 NA  5.26E-11 NA  
4-Chloro-3-methylphenol 7.20E+00 2.52E-06 NA  2.87E-06 NA  3.82E-10 NA  
4-Methylphenol 3.60E+00 1.26E-06 NA  1.43E-06 NA  1.91E-10 NA  
Acenaphthene 8.32E+00 2.91E-06 NA  4.97E-06 NA  2.41E-06 NA  
Acetophenone 8.73E+00 3.05E-06 NA  3.48E-06 NA  4.64E-10 NA  
Anthracene 1.10E+00 3.84E-07 NA  6.57E-07 NA  8.91E-08 NA  
Benzo(a)anthracene 5.50E-01 1.92E-07 1.20E+00 2.31E-07 3.29E-07 1.20E+00 3.94E-07 2.92E-11 3.85E-01 1.12E-11 6.25E-07
Benzo(a)pyrene 5.00E-01 1.75E-07 1.20E+01 2.10E-06 2.99E-07 1.20E+01 3.59E-06 2.66E-11 3.85E+00 1.02E-10 5.68E-06
Benzo(b)fluoranthene 4.20E-01 1.47E-07 1.20E+00 1.76E-07 2.51E-07 1.20E+00 3.01E-07 2.23E-11 3.85E-01 8.59E-12 4.77E-07
Benzo(g,h,i)perylene 4.30E-01 1.50E-07 NA  2.57E-07 NA  2.28E-11 NA  
Benzo(k)fluoranthene 4.30E-01 1.50E-07 1.20E+00 1.80E-07 2.57E-07 1.20E+00 3.08E-07 2.28E-11 3.85E-01 8.79E-12 4.89E-07
Benzyl butyl phthalate 7.60E+00 2.66E-06 1.90E-03 5.05E-09 3.03E-06 1.90E-03 5.75E-09 4.04E-10 NA  1.08E-08
Biphenyl (diphenyl) 7.10E+00 2.48E-06 NA  2.83E-06 NA  3.77E-10 NA  
bis(2-Ethylhexyl)phthalate 8.86E+00 3.10E-06 1.40E-02 4.33E-08 3.53E-06 1.40E-02 4.94E-08 4.71E-10 8.40E-03 3.95E-12 9.28E-08
Caprolactam 9.50E-02 3.32E-08 NA  3.78E-08 NA  5.05E-12 NA  
Carbazole 1.10E+00 3.84E-07 NA  4.38E-07 NA  5.84E-11 NA  
Chrysene 3.50E+00 1.22E-06 1.20E-01 1.47E-07 2.09E-06 1.20E-01 2.51E-07 1.86E-10 3.85E-02 7.16E-12 3.98E-07
Dibenz(a,h)anthracene 1.20E-01 4.19E-08 7.30E+00 3.06E-07 7.17E-08 7.30E+00 5.23E-07 6.37E-12 4.20E+00 2.68E-11 8.30E-07
Dibenzofuran 4.10E+00 1.43E-06 NA  1.63E-06 NA  5.17E-07 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Di-n-butyl phthalate 2.90E+00 1.01E-06 NA  1.16E-06 NA  1.54E-10 NA  
Fluoranthene 5.90E+00 2.06E-06 NA  3.53E-06 NA  3.13E-10 NA  
Fluorene 8.10E+00 2.83E-06 NA  4.84E-06 NA  1.01E-06 NA  
Indeno(1,2,3-c,d)pyrene 4.40E-01 1.54E-07 1.20E+00 1.85E-07 2.63E-07 1.20E+00 3.16E-07 2.34E-11 3.85E-01 9.00E-12 5.00E-07
Naphthalene 5.10E+01 1.78E-05 1.20E-01 2.14E-06 3.05E-05 1.20E-01 3.66E-06 5.79E-05 1.19E-01 6.90E-06 1.27E-05
Pentachlorophenol 6.70E+00 2.34E-06 1.20E-01 2.81E-07 6.67E-06 1.20E-01 8.01E-07 3.56E-10 1.79E-02 6.35E-12 1.08E-06
Phenanthrene 1.51E+01 5.28E-06 NA  9.02E-06 NA  8.02E-10 NA  
Pyrene 7.30E+00 2.55E-06 NA  4.36E-06 NA  1.22E-07 NA  
1,1,1-Trichloroethane 2.31E-02 8.07E-09 NA  9.20E-09 NA  7.00E-07 NA  
1,1-Dichloroethane 7.30E+00 2.55E-06 5.70E-03 1.45E-08 2.91E-06 5.70E-03 1.66E-08 2.11E-04 5.70E-03 1.20E-06 1.23E-06
1,1-Dichloroethene 5.26E-02 1.84E-08 NA  2.10E-08 NA  2.59E-06 9.10E-02 2.35E-07 2.35E-07
1,2-Dichloroethane 4.33E-02 1.51E-08 9.10E-02 1.38E-09 1.72E-08 9.10E-02 1.57E-09 7.86E-07 9.10E-02 7.15E-08 7.45E-08
Acetone 2.09E-01 7.30E-08 NA  8.33E-08 NA  1.35E-06 NA  
Benzene 1.42E+00 4.96E-07 1.00E-01 4.96E-08 5.66E-07 1.00E-01 5.66E-08 3.52E-05 1.02E-01 3.57E-06 3.68E-06
Carbon disulfide 6.61E-03 2.31E-09 NA  2.63E-09 NA  3.97E-07 NA  
Chlorobenzene 6.89E+00 2.41E-06 NA  2.74E-06 NA  7.09E-05 NA  
Chloroethane 1.88E-02 6.57E-09 NA  7.49E-09 NA  1.16E-06 2.90E-03 3.37E-09 3.37E-09
Chloromethane 8.80E-02 3.08E-08 NA  3.51E-08 NA  1.15E-06 NA  
cis-1,2-Dichloroethene 1.34E+02 4.68E-05 NA  5.34E-05 NA  3.18E-03 NA  
Cyclohexane 2.38E+00 8.32E-07 NA  9.48E-07 NA  1.59E-04 NA  
Ethylbenzene 2.52E+01 8.81E-06 1.10E-02 9.69E-08 1.00E-05 1.10E-02 1.10E-07 2.99E-04 8.75E-03 2.62E-06 2.83E-06
Isopropylbenzene (cumene) 1.47E+01 5.14E-06 NA  5.86E-06 NA  3.36E-04 NA  
Methyl ethyl ketone 2.81E-01 9.82E-08 NA  1.12E-07 NA  1.19E-06 NA  
Methyl isobutyl ketone 4.19E+00 1.46E-06 NA  1.67E-06 NA  1.37E-05 NA  
Methyl tert-butyl ether 4.00E-03 1.40E-09 1.80E-03 2.52E-12 1.59E-09 1.80E-03 2.87E-12 6.99E-08 9.10E-04 6.36E-11 6.90E-11
Methylcyclohexane 1.62E+01 5.66E-06 NA  6.45E-06 NA  6.55E-04 NA  
Methylene chloride 8.66E-03 3.03E-09 1.40E-02 4.24E-11 3.45E-09 1.40E-02 4.83E-11 2.85E-07 3.50E-03 9.96E-10 1.09E-09
Styrene 1.74E-01 6.08E-08 NA  6.93E-08 NA  1.06E-06 NA  
Tetrachloroethene 5.09E-01 1.78E-07 5.40E-01 9.61E-08 2.03E-07 5.40E-01 1.09E-07 1.63E-05 2.07E-02 3.38E-07 5.43E-07
Toluene 2.88E-03 1.01E-09 NA  1.15E-09 NA  5.93E-08 NA  
trans-1,2-Dichloroethene 5.29E-01 1.85E-07 NA  2.11E-07 NA  1.85E-05 NA  
Trichloroethene 2.63E+00 9.19E-07 5.90E-03 5.42E-09 1.05E-06 5.90E-03 6.18E-09 6.61E-05 7.00E-03 4.63E-07 4.74E-07
Vinyl chloride 8.95E-01 3.13E-07 7.20E-01 2.25E-07 3.57E-07 7.20E-01 2.57E-07 7.03E-05 2.73E-01 1.92E-05 1.97E-05
Xylenes, total 1.40E+02 4.89E-05 NA  5.58E-05 NA  1.88E-03 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 3.40E-10 1.50E+03 5.10E-07 1.16E-10 1.50E+03 1.74E-07 5.16E-14 1.50E+03 7.74E-11 6.84E-07
1,2,3,4,6,7,8-HpCDF 1.60E-04 5.59E-11 1.50E+03 8.39E-08 1.91E-11 1.50E+03 2.87E-08 8.50E-15 1.50E+03 1.27E-11 1.13E-07
1,2,3,4,7,8,9-HpCDF 7.93E-06 2.77E-12 1.50E+03 4.16E-09 9.48E-13 1.50E+03 1.42E-09 4.21E-16 1.50E+03 6.32E-13 5.58E-09
1,2,3,4,7,8-HxCDD 1.64E-05 5.73E-12 1.50E+04 8.60E-08 1.96E-12 1.50E+04 2.94E-08 8.71E-16 1.50E+04 1.31E-11 1.15E-07
1,2,3,4,7,8-HxCDF 2.26E-06 7.90E-13 1.50E+04 1.18E-08 2.70E-13 1.50E+04 4.05E-09 1.20E-16 1.50E+04 1.80E-12 1.59E-08
1,2,3,6,7,8-HxCDD 7.35E-05 2.57E-11 1.50E+04 3.85E-07 8.78E-12 1.50E+04 1.32E-07 3.90E-15 1.50E+04 5.86E-11 5.17E-07
1,2,3,6,7,8-HxCDF 1.50E-05 5.24E-12 1.50E+04 7.86E-08 1.79E-12 1.50E+04 2.69E-08 7.97E-16 1.50E+04 1.19E-11 1.06E-07
1,2,3,7,8,9-HxCDD 4.14E-05 1.45E-11 1.50E+04 2.17E-07 4.95E-12 1.50E+04 7.42E-08 2.20E-15 1.50E+04 3.30E-11 2.91E-07
1,2,3,7,8,9-HxCDF 8.75E-06 3.06E-12 1.50E+04 4.59E-08 1.05E-12 1.50E+04 1.57E-08 4.65E-16 1.50E+04 6.97E-12 6.16E-08
1,2,3,7,8-PeCDD 1.53E-05 5.35E-12 1.50E+05 8.02E-07 1.83E-12 1.50E+05 2.74E-07 8.13E-16 1.50E+05 1.22E-10 1.08E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

2,3,4,6,7,8-HxCDF 1.51E-05 5.28E-12 1.50E+04 7.92E-08 1.80E-12 1.50E+04 2.71E-08 8.02E-16 1.50E+04 1.20E-11 1.06E-07
2,3,4,7,8-PeCDF 3.66E-05 1.28E-11 7.50E+04 9.59E-07 4.37E-12 7.50E+04 3.28E-07 1.94E-15 7.50E+04 1.46E-10 1.29E-06
2,3,7,8-TCDF 4.63E-06 1.62E-12 1.50E+04 2.43E-08 5.53E-13 1.50E+04 8.30E-09 2.46E-16 1.50E+04 3.69E-12 3.26E-08
OCDD 8.20E-03 2.87E-09 1.50E+01 4.30E-08 9.80E-10 1.50E+01 1.47E-08 4.35E-13 1.50E+01 6.53E-12 5.77E-08
OCDF 3.25E-04 1.14E-10 1.50E+01 1.70E-09 3.88E-11 1.50E+01 5.83E-10 1.73E-14 1.50E+01 2.59E-13 2.29E-09

Total Risk: 3.33E-05 Total Risk: 2.52E-05 Total Risk: 3.80E-05 9.65E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-26
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Occupational Exposure Scenario - Industrial Worker Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.25E+04 1.22E-02 1.00E+00 1.22E-02 1.39E-03 1.00E+00 1.39E-03 1.86E-06 1.40E-03 1.33E-03 1.50E-02
Antimony 2.06E+01 2.02E-05 4.00E-04 5.04E-02 2.30E-06 4.00E-04 5.74E-03 3.06E-09 NA  5.61E-02
Arsenic 8.10E+00 7.93E-06 3.00E-04 2.64E-02 2.71E-06 3.00E-04 9.04E-03 1.20E-09 4.29E-06 2.81E-04 3.57E-02
Barium 5.55E+02 5.43E-04 2.00E-01 2.72E-03 6.19E-05 2.00E-01 3.10E-04 8.25E-08 1.43E-04 5.78E-04 3.60E-03
Beryllium 6.04E-01 5.91E-07 2.00E-03 2.95E-04 6.74E-08 2.00E-03 3.37E-05 8.98E-11 2.00E-06 4.49E-05 3.74E-04
Cadmium 1.74E+00 1.70E-06 5.00E-04 3.41E-03 1.94E-08 5.00E-04 3.88E-05 2.59E-10 2.86E-06 9.06E-05 3.53E-03
Chromium 4.95E+02 4.84E-04 NA  5.52E-05 NA  7.36E-08 NA  
Cobalt 7.90E+00 7.73E-06 3.00E-04 2.58E-02 8.81E-07 3.00E-04 2.94E-03 1.17E-09 1.71E-06 6.85E-04 2.94E-02
Copper 1.45E+02 1.42E-04 4.00E-02 3.55E-03 1.62E-05 4.00E-02 4.04E-04 2.16E-08 NA  3.95E-03
Iron 2.34E+04 2.29E-02 7.00E-01 3.27E-02 2.61E-03 7.00E-01 3.73E-03 3.48E-06 NA  3.64E-02
Lead 6.05E+02 5.92E-04 NA  6.75E-05 NA  9.00E-08 NA  
Manganese 8.43E+02 8.25E-04 2.40E-02 3.44E-02 9.40E-05 2.40E-02 3.92E-03 1.25E-07 1.43E-05 8.78E-03 4.71E-02
Nickel 3.70E+01 3.62E-05 2.00E-02 1.81E-03 4.13E-06 2.00E-02 2.06E-04 5.50E-09 2.57E-05 2.14E-04 2.23E-03
Selenium 3.30E+00 3.23E-06 5.00E-03 6.46E-04 3.68E-07 5.00E-03 7.36E-05 4.91E-10 5.71E-03 8.59E-08 7.19E-04

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Silver 7.75E-01 7.58E-07 5.00E-03 1.52E-04 8.64E-08 5.00E-03 1.73E-05 1.15E-10 NA  1.69E-04
Thallium 2.88E+00 2.82E-06 6.60E-05 4.27E-02 3.21E-07 6.60E-05 4.87E-03 4.28E-10 NA  4.76E-02
Vanadium 4.05E+01 3.96E-05 5.00E-03 7.93E-03 4.52E-06 5.00E-03 9.04E-04 6.02E-09 NA  8.83E-03
Zinc 4.41E+02 4.32E-04 3.00E-01 1.44E-03 4.92E-05 3.00E-01 1.64E-04 6.56E-08 NA  1.60E-03
Pesticides/PCBs
4,4'-DDD 8.40E+00 8.22E-06 NA  4.68E-06 NA  1.25E-09 NA  
4,4'-DDE 5.64E+00 5.52E-06 NA  3.15E-06 NA  8.39E-10 NA  
4,4'-DDT 2.47E-01 2.42E-07 5.00E-04 4.83E-04 1.38E-07 5.00E-04 2.76E-04 3.67E-11 NA  7.59E-04
Aldrin 9.24E-01 9.04E-07 3.00E-05 3.01E-02 5.15E-07 3.00E-05 1.72E-02 1.37E-10 NA  4.73E-02
alpha-BHC 2.60E-02 2.54E-08 5.00E-04 5.09E-05 1.45E-08 5.00E-04 2.90E-05 3.87E-12 NA  7.99E-05
alpha-Chlordane 7.04E-02 6.89E-08 5.00E-04 1.38E-04 3.93E-08 5.00E-04 7.85E-05 1.05E-11 2.00E-04 5.23E-08 2.16E-04
beta-BHC 3.50E-02 3.42E-08 NA  1.95E-08 NA  5.20E-12 NA  
delta-BHC 4.10E-03 4.01E-09 NA  2.29E-09 NA  6.10E-13 NA  
Dieldrin 2.08E+00 2.04E-06 5.00E-05 4.07E-02 1.16E-06 5.00E-05 2.32E-02 3.09E-10 NA  6.39E-02
Endosulfan sulfate 1.60E-03 1.57E-09 6.00E-03 2.61E-07 8.92E-10 6.00E-03 1.49E-07 2.38E-13 NA  4.10E-07
Endrin 4.60E-03 4.50E-09 3.00E-04 1.50E-05 2.57E-09 3.00E-04 8.55E-06 6.84E-13 NA  2.36E-05
Endrin aldehyde 1.10E-03 1.08E-09 3.00E-04 3.59E-06 6.14E-10 3.00E-04 2.05E-06 1.64E-13 NA  5.63E-06
Endrin ketone 1.20E-02 1.17E-08 3.00E-04 3.91E-05 6.69E-09 3.00E-04 2.23E-05 1.78E-12 NA  6.14E-05
gamma-BHC 2.50E-03 2.45E-09 3.00E-04 8.15E-06 1.39E-09 3.00E-04 4.65E-06 3.72E-13 NA  1.28E-05
gamma-Chlordane 8.75E-02 8.56E-08 5.00E-04 1.71E-04 4.88E-08 5.00E-04 9.76E-05 1.30E-11 2.00E-04 6.51E-08 2.69E-04
Heptachlor 8.80E-03 8.61E-09 3.00E-05 2.87E-04 4.91E-09 3.00E-05 1.64E-04 1.31E-12 NA  4.51E-04
Methoxychlor 3.90E-03 3.82E-09 2.00E-05 1.91E-04 2.18E-09 2.00E-05 1.09E-04 5.80E-13 NA  3.00E-04
Aroclor-1260 9.80E-01 9.59E-07 2.00E-05 4.79E-02 1.64E-06 2.00E-05 8.20E-02 1.46E-10 NA  1.30E-01
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.05E+00 1.03E-06 1.00E-02 1.03E-04 1.17E-06 1.00E-02 1.17E-04 4.32E-06 5.71E-04 7.56E-03 7.78E-03
1,2-Dichlorobenzene 4.02E+01 3.93E-05 9.00E-02 4.37E-04 4.48E-05 9.00E-02 4.98E-04 4.92E-04 5.71E-02 8.60E-03 9.54E-03
1,3-Dichlorobenzene 1.38E+00 1.35E-06 NA  1.54E-06 NA  1.69E-05 NA  
1,4-Dichlorobenzene 1.76E+01 1.72E-05 7.00E-02 2.46E-04 1.96E-05 7.00E-02 2.80E-04 2.44E-04 2.29E-01 1.07E-03 1.60E-03
1,4-Dioxane (p-dioxane) 9.12E-01 8.92E-07 1.00E-01 8.92E-06 1.02E-06 1.00E-01 1.02E-05 1.36E-10 8.57E-01 1.58E-10 1.91E-05
2-Methylnaphthalene 4.02E+02 3.93E-04 4.00E-03 9.83E-02 6.73E-04 4.00E-03 1.68E-01 1.28E-03 NA  2.66E-01
2-Methylphenol 9.90E-01 9.69E-07 5.00E-02 1.94E-05 1.10E-06 5.00E-02 2.21E-05 1.47E-10 1.71E-01 8.59E-10 4.15E-05
4-Chloro-3-methylphenol 7.20E+00 7.05E-06 NA  8.03E-06 NA  1.07E-09 NA  
4-Methylphenol 3.60E+00 3.52E-06 5.00E-03 7.05E-04 4.02E-06 5.00E-03 8.03E-04 5.35E-10 1.71E-01 3.12E-09 1.51E-03
Acenaphthene 8.32E+00 8.14E-06 6.00E-02 1.36E-04 1.39E-05 6.00E-02 2.32E-04 6.74E-06 NA  3.68E-04
Acetophenone 8.73E+00 8.54E-06 1.00E-01 8.54E-05 9.74E-06 1.00E-01 9.74E-05 1.30E-09 NA  1.83E-04
Anthracene 1.10E+00 1.08E-06 3.00E-01 3.59E-06 1.84E-06 3.00E-01 6.14E-06 2.49E-07 NA  9.72E-06
Benzo(a)anthracene 5.50E-01 5.38E-07 NA  9.20E-07 NA  8.18E-11 NA  
Benzo(a)pyrene 5.00E-01 4.89E-07 NA  8.37E-07 NA  7.44E-11 NA  
Benzo(b)fluoranthene 4.20E-01 4.11E-07 NA  7.03E-07 NA  6.25E-11 NA  
Benzo(g,h,i)perylene 4.30E-01 4.21E-07 NA  7.19E-07 NA  6.39E-11 NA  
Benzo(k)fluoranthene 4.30E-01 4.21E-07 NA  7.19E-07 NA  6.39E-11 NA  
Benzyl butyl phthalate 7.60E+00 7.44E-06 2.00E-01 3.72E-05 8.48E-06 2.00E-01 4.24E-05 1.13E-09 NA  7.96E-05
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Biphenyl (diphenyl) 7.10E+00 6.95E-06 5.00E-02 1.39E-04 7.92E-06 5.00E-02 1.58E-04 1.06E-09 NA  2.97E-04
bis(2-Ethylhexyl)phthalate 8.86E+00 8.67E-06 2.00E-02 4.33E-04 9.88E-06 2.00E-02 4.94E-04 1.32E-09 NA  9.28E-04
Caprolactam 9.50E-02 9.30E-08 5.00E-01 1.86E-07 1.06E-07 5.00E-01 2.12E-07 1.41E-11 NA  3.98E-07
Carbazole 1.10E+00 1.08E-06 NA  1.23E-06 NA  1.64E-10 NA  
Chrysene 3.50E+00 3.42E-06 NA  5.86E-06 NA  5.20E-10 NA  
Dibenz(a,h)anthracene 1.20E-01 1.17E-07 NA  2.01E-07 NA  1.78E-11 NA  
Dibenzofuran 4.10E+00 4.01E-06 2.00E-03 2.01E-03 4.57E-06 2.00E-03 2.29E-03 1.45E-06 NA  4.29E-03
Di-n-butyl phthalate 2.90E+00 2.84E-06 1.00E-01 2.84E-05 3.23E-06 1.00E-01 3.23E-05 4.31E-10 NA  6.07E-05
Fluoranthene 5.90E+00 5.77E-06 4.00E-02 1.44E-04 9.87E-06 4.00E-02 2.47E-04 8.77E-10 NA  3.91E-04
Fluorene 8.10E+00 7.93E-06 4.00E-02 1.98E-04 1.36E-05 4.00E-02 3.39E-04 2.82E-06 NA  5.37E-04
Indeno(1,2,3-c,d)pyrene 4.40E-01 4.31E-07 NA  7.36E-07 NA  6.54E-11 NA  
Naphthalene 5.10E+01 4.99E-05 2.00E-02 2.50E-03 8.53E-05 2.00E-02 4.27E-03 1.62E-04 8.57E-04 1.89E-01 1.96E-01
Pentachlorophenol 6.70E+00 6.56E-06 3.00E-02 2.19E-04 1.87E-05 3.00E-02 6.23E-04 9.96E-10 3.00E-02 3.32E-08 8.41E-04
Phenanthrene 1.51E+01 1.48E-05 NA  2.53E-05 NA  2.25E-09 NA  
Pyrene 7.30E+00 7.14E-06 3.00E-02 2.38E-04 1.22E-05 3.00E-02 4.07E-04 3.41E-07 NA  6.45E-04
1,1,1-Trichloroethane 2.31E-02 2.26E-08 2.00E+00 1.13E-08 2.58E-08 2.00E+00 1.29E-08 1.96E-06 1.43E+00 1.37E-06 1.40E-06
1,1-Dichloroethane 7.30E+00 7.14E-06 2.00E-01 3.57E-05 8.14E-06 2.00E-01 4.07E-05 5.90E-04 NA  7.64E-05
1,1-Dichloroethene 5.26E-02 5.15E-08 5.00E-02 1.03E-06 5.87E-08 5.00E-02 1.17E-06 7.24E-06 2.00E-02 3.62E-04 3.64E-04
1,2-Dichloroethane 4.33E-02 4.24E-08 2.00E-02 2.12E-06 4.83E-08 2.00E-02 2.41E-06 2.20E-06 6.86E-01 3.21E-06 7.74E-06
Acetone 2.09E-01 2.05E-07 9.00E-01 2.27E-07 2.33E-07 9.00E-01 2.59E-07 3.78E-06 8.86E+00 4.27E-07 9.13E-07
Benzene 1.42E+00 1.39E-06 4.00E-03 3.47E-04 1.58E-06 4.00E-03 3.96E-04 9.86E-05 8.57E-03 1.15E-02 1.22E-02
Carbon disulfide 6.61E-03 6.47E-09 1.00E-01 6.47E-08 7.37E-09 1.00E-01 7.37E-08 1.11E-06 2.00E-01 5.56E-06 5.70E-06
Chlorobenzene 6.89E+00 6.74E-06 2.00E-02 3.37E-04 7.69E-06 2.00E-02 3.84E-04 1.99E-04 1.43E-02 1.39E-02 1.46E-02
Chloroethane 1.88E-02 1.84E-08 NA  2.10E-08 NA  3.25E-06 2.86E+00 1.14E-06 1.14E-06
Chloromethane 8.80E-02 8.61E-08 NA  9.82E-08 NA  3.21E-06 2.57E-02 1.25E-04 1.25E-04
cis-1,2-Dichloroethene 1.34E+02 1.31E-04 1.00E-02 1.31E-02 1.49E-04 1.00E-02 1.49E-02 8.90E-03 NA  2.81E-02
Cyclohexane 2.38E+00 2.33E-06 NA  2.65E-06 NA  4.45E-04 1.71E+00 2.60E-04 2.60E-04
Ethylbenzene 2.52E+01 2.47E-05 1.00E-01 2.47E-04 2.81E-05 1.00E-01 2.81E-04 8.38E-04 2.86E-01 2.93E-03 3.46E-03
Isopropylbenzene (cumene) 1.47E+01 1.44E-05 1.00E-01 1.44E-04 1.64E-05 1.00E-01 1.64E-04 9.41E-04 1.14E-01 8.23E-03 8.54E-03
Methyl ethyl ketone 2.81E-01 2.75E-07 6.00E-01 4.58E-07 3.13E-07 6.00E-01 5.22E-07 3.32E-06 1.43E+00 2.33E-06 3.31E-06
Methyl isobutyl ketone 4.19E+00 4.10E-06 8.00E-02 5.12E-05 4.67E-06 8.00E-02 5.84E-05 3.83E-05 8.57E-01 4.46E-05 1.54E-04
Methyl tert-butyl ether 4.00E-03 3.91E-09 NA  4.46E-09 NA  1.96E-07 8.57E-01 2.28E-07 2.28E-07
Methylcyclohexane 1.62E+01 1.59E-05 NA  1.81E-05 NA  1.84E-03 8.60E-01 2.13E-03 2.13E-03
Methylene chloride 8.66E-03 8.47E-09 6.00E-02 1.41E-07 9.66E-09 6.00E-02 1.61E-07 7.97E-07 2.86E-01 2.79E-06 3.09E-06
Styrene 1.74E-01 1.70E-07 2.00E-01 8.51E-07 1.94E-07 2.00E-01 9.70E-07 2.98E-06 2.57E-01 1.16E-05 1.34E-05
Tetrachloroethene 5.09E-01 4.98E-07 1.00E-02 4.98E-05 5.68E-07 1.00E-02 5.68E-05 4.58E-05 1.00E-02 4.58E-03 4.68E-03
Toluene 2.88E-03 2.82E-09 8.00E-02 3.52E-08 3.21E-09 8.00E-02 4.02E-08 1.66E-07 8.57E-02 1.94E-06 2.01E-06
trans-1,2-Dichloroethene 5.29E-01 5.18E-07 2.00E-02 2.59E-05 5.90E-07 2.00E-02 2.95E-05 5.18E-05 1.71E-02 3.02E-03 3.08E-03
Trichloroethene 2.63E+00 2.57E-06 3.00E-04 8.58E-03 2.93E-06 3.00E-04 9.78E-03 1.85E-04 1.00E-02 1.85E-02 3.69E-02
Vinyl chloride 8.95E-01 8.76E-07 3.00E-03 2.92E-04 9.98E-07 3.00E-03 3.33E-04 1.97E-04 2.86E-02 6.89E-03 7.51E-03
Xylenes, total 1.40E+02 1.37E-04 2.00E-01 6.85E-04 1.56E-04 2.00E-01 7.81E-04 5.27E-03 2.86E-02 1.84E-01 1.86E-01
Dioxans/Furans
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

1,2,3,4,6,7,8-HpCDD 9.72E-04 9.51E-10 NA  3.25E-10 NA  1.45E-13 1.14E-08 1.26E-05 1.26E-05
1,2,3,4,6,7,8-HpCDF 1.60E-04 1.57E-10 NA  5.35E-11 NA  2.38E-14 1.14E-08 2.08E-06 2.08E-06
1,2,3,4,7,8,9-HpCDF 7.93E-06 7.76E-12 NA  2.65E-12 NA  1.18E-15 1.14E-08 1.03E-07 1.03E-07
1,2,3,4,7,8-HxCDD 1.64E-05 1.60E-11 NA  5.49E-12 NA  2.44E-15 1.14E-08 2.13E-07 2.13E-07
1,2,3,4,7,8-HxCDF 2.26E-06 2.21E-12 NA  7.56E-13 NA  3.36E-16 1.14E-08 2.94E-08 2.94E-08
1,2,3,6,7,8-HxCDD 7.35E-05 7.19E-11 NA  2.46E-11 NA  1.09E-14 1.14E-08 9.56E-07 9.56E-07
1,2,3,6,7,8-HxCDF 1.50E-05 1.47E-11 NA  5.02E-12 NA  2.23E-15 1.14E-08 1.95E-07 1.95E-07
1,2,3,7,8,9-HxCDD 4.14E-05 4.05E-11 NA  1.39E-11 NA  6.16E-15 1.14E-08 5.39E-07 5.39E-07
1,2,3,7,8,9-HxCDF 8.75E-06 8.56E-12 NA  2.93E-12 NA  1.30E-15 1.14E-08 1.14E-07 1.14E-07
1,2,3,7,8-PeCDD 1.53E-05 1.50E-11 NA  5.12E-12 NA  2.28E-15 1.14E-08 1.99E-07 1.99E-07
2,3,4,6,7,8-HxCDF 1.51E-05 1.48E-11 NA  5.05E-12 NA  2.25E-15 1.14E-08 1.96E-07 1.96E-07
2,3,4,7,8-PeCDF 3.66E-05 3.58E-11 NA  1.22E-11 NA  5.44E-15 1.14E-08 4.76E-07 4.76E-07
2,3,7,8-TCDF 4.63E-06 4.53E-12 NA  1.55E-12 NA  6.89E-16 1.14E-08 6.02E-08 6.02E-08
OCDD 8.20E-03 8.02E-09 NA  2.74E-09 NA  1.22E-12 1.14E-08 1.07E-04 1.07E-04
OCDF 3.25E-04 3.18E-10 NA  1.09E-10 NA  4.83E-14 1.14E-08 4.23E-06 4.23E-06

Total Risk (Hazard Index): 4.97E-01 Total Risk (Hazard Index): 3.63E-01 Total Risk (Hazard Index): 4.76E-01 1.34E+00
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-27
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 7.00E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.00E+06 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.25E+04 5.77E-04 NA  7.97E-05 NA  3.49E-05 NA  
Antimony 2.06E+01 9.50E-07 NA  1.31E-07 NA  5.76E-08 NA  
Arsenic 8.10E+00 3.74E-07 1.50E+00 5.60E-07 1.55E-07 1.50E+00 2.32E-07 2.26E-08 1.51E+01 3.41E-07 1.13E-06
Barium 5.55E+02 2.56E-05 NA  3.54E-06 NA  1.55E-06 NA  
Beryllium 6.04E-01 2.79E-08 NA  3.85E-09 NA  1.69E-09 8.40E+00 1.42E-08 1.42E-08
Cadmium 1.74E+00 8.03E-08 NA  1.11E-09 NA  4.86E-09 6.30E+00 3.06E-08 3.06E-08
Chromium 4.95E+02 2.28E-05 NA  3.16E-06 NA  1.38E-06 NA  
Cobalt 7.90E+00 3.64E-07 NA  5.04E-08 NA  2.21E-08 3.15E+00 6.96E-08 6.96E-08
Copper 1.45E+02 6.69E-06 NA  9.24E-07 NA  4.05E-07 NA  
Iron 2.34E+04 1.08E-03 NA  1.49E-04 NA  6.54E-05 NA  
Lead 6.05E+02 2.79E-05 NA  3.86E-06 NA  1.69E-06 NA  
Manganese 8.43E+02 3.89E-05 NA  5.37E-06 NA  2.36E-06 NA  
Nickel 3.70E+01 1.71E-06 NA  2.36E-07 NA  1.03E-07 9.10E-01 9.41E-08 9.41E-08
Selenium 3.30E+00 1.52E-07 NA  2.10E-08 NA  9.23E-09 NA  
Silver 7.75E-01 3.57E-08 NA  4.94E-09 NA  2.17E-09 NA  
Thallium 2.88E+00 1.33E-07 NA  1.84E-08 NA  8.05E-09 NA  
Vanadium 4.05E+01 1.87E-06 NA  2.58E-07 NA  1.13E-07 NA  
Zinc 4.41E+02 2.03E-05 NA  2.81E-06 NA  1.23E-06 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 8.40E+00 3.87E-07 2.40E-01 9.30E-08 2.68E-07 2.40E-01 6.43E-08 2.35E-08 2.42E-01 5.67E-09 1.63E-07
4,4'-DDE 5.64E+00 2.60E-07 3.40E-01 8.85E-08 1.80E-07 3.40E-01 6.11E-08 1.58E-08 3.40E-01 5.35E-09 1.55E-07
4,4'-DDT 2.47E-01 1.14E-08 3.40E-01 3.87E-09 7.87E-09 3.40E-01 2.68E-09 6.91E-10 3.40E-01 2.34E-10 6.78E-09
Aldrin 9.24E-01 4.26E-08 1.70E+01 7.25E-07 2.94E-08 1.70E+01 5.01E-07 2.58E-09 1.72E+01 4.43E-08 1.27E-06
alpha-BHC 2.60E-02 1.20E-09 6.30E+00 7.56E-09 8.29E-10 6.30E+00 5.22E-09 7.27E-11 6.30E+00 4.58E-10 1.32E-08
alpha-Chlordane 7.04E-02 3.25E-09 1.30E+00 4.22E-09 2.24E-09 1.30E+00 2.92E-09 1.97E-10 3.50E-01 6.89E-11 7.21E-09
beta-BHC 3.50E-02 1.61E-09 1.80E+00 2.91E-09 1.12E-09 1.80E+00 2.01E-09 9.78E-11 1.86E+00 1.82E-10 5.10E-09
delta-BHC 4.10E-03 1.89E-10 NA  1.31E-10 NA  1.15E-11 NA  
Dieldrin 2.08E+00 9.59E-08 1.60E+01 1.54E-06 6.63E-08 1.60E+01 1.06E-06 5.81E-09 1.61E+01 9.36E-08 2.69E-06
Endosulfan sulfate 1.60E-03 7.38E-11 NA  5.10E-11 NA  4.47E-12 NA  
Endrin 4.60E-03 2.12E-10 NA  1.47E-10 NA  1.29E-11 NA  
Endrin aldehyde 1.10E-03 5.07E-11 NA  3.51E-11 NA  3.08E-12 NA  
Endrin ketone 1.20E-02 5.54E-10 NA  3.82E-10 NA  3.35E-11 NA  
gamma-BHC 2.50E-03 1.15E-10 1.10E+00 1.27E-10 7.97E-11 1.10E+00 8.76E-11 6.99E-12 1.09E+00 7.58E-12 2.22E-10
gamma-Chlordane 8.75E-02 4.04E-09 1.20E+00 4.84E-09 2.79E-09 1.20E+00 3.35E-09 2.45E-10 3.50E-01 8.56E-11 8.28E-09
Heptachlor 8.80E-03 4.06E-10 4.50E+00 1.83E-09 2.80E-10 4.50E+00 1.26E-09 2.46E-11 4.55E+00 1.12E-10 3.20E-09
Methoxychlor 3.90E-03 1.80E-10 NA  1.24E-10 NA  1.09E-11 NA  
Aroclor-1260 9.80E-01 4.52E-08 2.00E+00 9.04E-08 9.37E-08 2.00E+00 1.87E-07 2.74E-09 2.00E+00 5.48E-09 2.83E-07
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.05E+00 4.84E-08 2.90E-02 1.40E-09 6.69E-08 2.90E-02 1.94E-09 6.46E-08 NA  3.35E-09
1,2-Dichlorobenzene 4.02E+01 1.85E-06 NA  2.56E-06 NA  7.14E-06 NA  
1,3-Dichlorobenzene 1.38E+00 6.37E-08 NA  8.80E-08 NA  2.45E-07 NA  
1,4-Dichlorobenzene 1.76E+01 8.12E-07 5.40E-03 4.38E-09 1.12E-06 5.40E-03 6.06E-09 3.54E-06 3.85E-02 1.36E-07 1.47E-07
1,4-Dioxane (p-dioxane) 9.12E-01 4.21E-08 2.70E-02 1.14E-09 5.81E-08 2.70E-02 1.57E-09 2.55E-09 2.70E-02 6.87E-11 2.77E-09
2-Methylnaphthalene 4.02E+02 1.85E-05 NA  3.84E-05 NA  1.94E-05 NA  
2-Methylphenol 9.90E-01 4.57E-08 NA  6.31E-08 NA  2.77E-09 NA  
4-Chloro-3-methylphenol 7.20E+00 3.32E-07 NA  4.59E-07 NA  2.01E-08 NA  
4-Methylphenol 3.60E+00 1.66E-07 NA  2.29E-07 NA  1.01E-08 NA  
Acenaphthene 8.32E+00 3.84E-07 NA  7.95E-07 NA  1.20E-07 NA  
Acetophenone 8.73E+00 4.03E-07 NA  5.56E-07 NA  2.44E-08 NA  
Anthracene 1.10E+00 5.07E-08 NA  1.05E-07 NA  6.64E-09 NA  
Benzo(a)anthracene 5.50E-01 2.54E-08 1.20E+00 3.04E-08 5.26E-08 1.20E+00 6.31E-08 1.54E-09 3.85E-01 5.92E-10 9.41E-08
Benzo(a)pyrene 5.00E-01 2.31E-08 1.20E+01 2.77E-07 4.78E-08 1.20E+01 5.74E-07 1.40E-09 3.85E+00 5.38E-09 8.56E-07
Benzo(b)fluoranthene 4.20E-01 1.94E-08 1.20E+00 2.32E-08 4.02E-08 1.20E+00 4.82E-08 1.17E-09 3.85E-01 4.52E-10 7.19E-08
Benzo(g,h,i)perylene 4.30E-01 1.98E-08 NA  4.11E-08 NA  1.20E-09 NA  
Benzo(k)fluoranthene 4.30E-01 1.98E-08 1.20E+00 2.38E-08 4.11E-08 1.20E+00 4.93E-08 1.20E-09 3.85E-01 4.63E-10 7.36E-08
Benzyl butyl phthalate 7.60E+00 3.51E-07 1.90E-03 6.66E-10 4.84E-07 1.90E-03 9.20E-10 2.12E-08 NA  1.59E-09
Biphenyl (diphenyl) 7.10E+00 3.28E-07 NA  4.53E-07 NA  1.98E-08 NA  
bis(2-Ethylhexyl)phthalate 8.86E+00 4.09E-07 1.40E-02 5.72E-09 5.65E-07 1.40E-02 7.91E-09 2.48E-08 8.40E-03 2.08E-10 1.38E-08
Caprolactam 9.50E-02 4.38E-09 NA  6.06E-09 NA  2.66E-10 NA  
Carbazole 1.10E+00 5.07E-08 NA  7.01E-08 NA  3.08E-09 NA  
Chrysene 3.50E+00 1.61E-07 1.20E-01 1.94E-08 3.35E-07 1.20E-01 4.02E-08 9.78E-09 3.85E-02 3.77E-10 5.99E-08
Dibenz(a,h)anthracene 1.20E-01 5.54E-09 7.30E+00 4.04E-08 1.15E-08 7.30E+00 8.38E-08 3.35E-10 4.20E+00 1.41E-09 1.26E-07
Dibenzofuran 4.10E+00 1.89E-07 NA  2.61E-07 NA  3.21E-08 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Di-n-butyl phthalate 2.90E+00 1.34E-07 NA  1.85E-07 NA  8.11E-09 NA  
Fluoranthene 5.90E+00 2.72E-07 NA  5.64E-07 NA  1.65E-08 NA  
Fluorene 8.10E+00 3.74E-07 NA  7.74E-07 NA  6.30E-08 NA  
Indeno(1,2,3-c,d)pyrene 4.40E-01 2.03E-08 1.20E+00 2.44E-08 4.21E-08 1.20E+00 5.05E-08 1.23E-09 3.85E-01 4.74E-10 7.53E-08
Naphthalene 5.10E+01 2.35E-06 1.20E-01 2.82E-07 4.88E-06 1.20E-01 5.85E-07 2.46E-06 1.19E-01 2.93E-07 1.16E-06
Pentachlorophenol 6.70E+00 3.09E-07 1.20E-01 3.71E-08 1.07E-06 1.20E-01 1.28E-07 1.87E-08 1.79E-02 3.34E-10 1.66E-07
Phenanthrene 1.51E+01 6.97E-07 NA  1.44E-06 NA  4.22E-08 NA  
Pyrene 7.30E+00 3.37E-07 NA  6.98E-07 NA  2.53E-08 NA  
1,1,1-Trichloroethane 2.31E-02 1.07E-09 NA  1.47E-09 NA  2.80E-08 NA  
1,1-Dichloroethane 7.30E+00 3.37E-07 5.70E-03 1.92E-09 4.65E-07 5.70E-03 2.65E-09 8.45E-06 5.70E-03 4.82E-08 5.27E-08
1,1-Dichloroethene 5.26E-02 2.43E-09 NA  3.35E-09 NA  1.04E-07 9.10E-02 9.43E-09 9.43E-09
1,2-Dichloroethane 4.33E-02 2.00E-09 9.10E-02 1.82E-10 2.76E-09 9.10E-02 2.51E-10 3.16E-08 9.10E-02 2.87E-09 3.31E-09
Acetone 2.09E-01 9.64E-09 NA  1.33E-08 NA  5.46E-08 NA  
Benzene 1.42E+00 6.55E-08 1.00E-01 6.55E-09 9.05E-08 1.00E-01 9.05E-09 1.41E-06 1.02E-01 1.43E-07 1.59E-07
Carbon disulfide 6.61E-03 3.05E-10 NA  4.21E-10 NA  1.59E-08 NA  
Chlorobenzene 6.89E+00 3.18E-07 NA  4.39E-07 NA  2.85E-06 NA  
Chloroethane 1.88E-02 8.67E-10 NA  1.20E-09 NA  4.65E-08 2.90E-03 1.35E-10 1.35E-10
Chloromethane 8.80E-02 4.06E-09 NA  5.61E-09 NA  4.61E-08 NA  
cis-1,2-Dichloroethene 1.34E+02 6.18E-06 NA  8.54E-06 NA  1.28E-04 NA  
Cyclohexane 2.38E+00 1.10E-07 NA  1.52E-07 NA  6.37E-06 NA  
Ethylbenzene 2.52E+01 1.16E-06 1.10E-02 1.28E-08 1.61E-06 1.10E-02 1.77E-08 1.20E-05 8.75E-03 1.05E-07 1.36E-07
Isopropylbenzene (cumene) 1.47E+01 6.78E-07 NA  9.37E-07 NA  1.35E-05 NA  
Methyl ethyl ketone 2.81E-01 1.30E-08 NA  1.79E-08 NA  4.82E-08 NA  
Methyl isobutyl ketone 4.19E+00 1.93E-07 NA  2.67E-07 NA  5.58E-07 NA  
Methyl tert-butyl ether 4.00E-03 1.85E-10 1.80E-03 3.32E-13 2.55E-10 1.80E-03 4.59E-13 2.81E-09 9.10E-04 2.56E-12 3.35E-12
Methylcyclohexane 1.62E+01 7.47E-07 NA  1.03E-06 NA  2.63E-05 NA  
Methylene chloride 8.66E-03 3.99E-10 1.40E-02 5.59E-12 5.52E-10 1.40E-02 7.73E-12 1.14E-08 3.50E-03 3.99E-11 5.33E-11
Styrene 1.74E-01 8.03E-09 NA  1.11E-08 NA  4.30E-08 NA  
Tetrachloroethene 5.09E-01 2.35E-08 5.40E-01 1.27E-08 3.24E-08 5.40E-01 1.75E-08 6.55E-07 2.07E-02 1.35E-08 4.37E-08
Toluene 2.88E-03 1.33E-10 NA  1.84E-10 NA  2.38E-09 NA  
trans-1,2-Dichloroethene 5.29E-01 2.44E-08 NA  3.37E-08 NA  7.42E-07 NA  
Trichloroethene 2.63E+00 1.21E-07 5.90E-03 7.16E-10 1.68E-07 5.90E-03 9.89E-10 2.65E-06 7.00E-03 1.86E-08 2.03E-08
Vinyl chloride 8.95E-01 4.13E-08 7.20E-01 2.97E-08 5.70E-08 7.20E-01 4.11E-08 2.81E-06 2.73E-01 7.68E-07 8.39E-07
Xylenes, total 1.40E+02 6.46E-06 NA  8.92E-06 NA  7.57E-05 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 4.48E-11 1.50E+03 6.73E-08 1.86E-11 1.50E+03 2.79E-08 2.72E-12 1.50E+03 4.08E-09 9.92E-08
1,2,3,4,6,7,8-HpCDF 1.60E-04 7.38E-12 1.50E+03 1.11E-08 3.06E-12 1.50E+03 4.59E-09 4.47E-13 1.50E+03 6.71E-10 1.63E-08
1,2,3,4,7,8,9-HpCDF 7.93E-06 3.66E-13 1.50E+03 5.49E-10 1.52E-13 1.50E+03 2.27E-10 2.22E-14 1.50E+03 3.33E-11 8.09E-10
1,2,3,4,7,8-HxCDD 1.64E-05 7.56E-13 1.50E+04 1.13E-08 3.14E-13 1.50E+04 4.70E-09 4.58E-14 1.50E+04 6.88E-10 1.67E-08
1,2,3,4,7,8-HxCDF 2.26E-06 1.04E-13 1.50E+04 1.56E-09 4.32E-14 1.50E+04 6.48E-10 6.32E-15 1.50E+04 9.48E-11 2.31E-09
1,2,3,6,7,8-HxCDD 7.35E-05 3.39E-12 1.50E+04 5.09E-08 1.41E-12 1.50E+04 2.11E-08 2.05E-13 1.50E+04 3.08E-09 7.50E-08
1,2,3,6,7,8-HxCDF 1.50E-05 6.92E-13 1.50E+04 1.04E-08 2.87E-13 1.50E+04 4.30E-09 4.19E-14 1.50E+04 6.29E-10 1.53E-08
1,2,3,7,8,9-HxCDD 4.14E-05 1.91E-12 1.50E+04 2.86E-08 7.92E-13 1.50E+04 1.19E-08 1.16E-13 1.50E+04 1.74E-09 4.23E-08
1,2,3,7,8,9-HxCDF 8.75E-06 4.04E-13 1.50E+04 6.05E-09 1.67E-13 1.50E+04 2.51E-09 2.45E-14 1.50E+04 3.67E-10 8.93E-09
1,2,3,7,8-PeCDD 1.53E-05 7.06E-13 1.50E+05 1.06E-07 2.93E-13 1.50E+05 4.39E-08 4.28E-14 1.50E+05 6.42E-09 1.56E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

2,3,4,6,7,8-HxCDF 1.51E-05 6.97E-13 1.50E+04 1.04E-08 2.89E-13 1.50E+04 4.33E-09 4.22E-14 1.50E+04 6.33E-10 1.54E-08
2,3,4,7,8-PeCDF 3.66E-05 1.69E-12 7.50E+04 1.27E-07 7.00E-13 7.50E+04 5.25E-08 1.02E-13 7.50E+04 7.67E-09 1.87E-07
2,3,7,8-TCDF 4.63E-06 2.14E-13 1.50E+04 3.20E-09 8.85E-14 1.50E+04 1.33E-09 1.29E-14 1.50E+04 1.94E-10 4.73E-09
OCDD 8.20E-03 3.78E-10 1.50E+01 5.67E-09 1.57E-10 1.50E+01 2.35E-09 2.29E-11 1.50E+01 3.44E-10 8.37E-09
OCDF 3.25E-04 1.50E-11 1.50E+01 2.25E-10 6.21E-12 1.50E+01 9.32E-11 9.09E-13 1.50E+01 1.36E-11 3.32E-10

Total Risk: 4.39E-06 Total Risk: 4.04E-06 Total Risk: 2.28E-06 1.07E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-28
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 7.00E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.00E+06 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.25E+04 4.04E-02 1.00E+00 4.04E-02 5.58E-03 1.00E+00 5.58E-03 2.45E-03 1.40E-03 1.75E+00 1.79E+00
Antimony 2.06E+01 6.65E-05 4.00E-04 1.66E-01 9.19E-06 4.00E-04 2.30E-02 4.03E-06 NA  1.89E-01
Arsenic 8.10E+00 2.62E-05 3.00E-04 8.72E-02 1.08E-05 3.00E-04 3.61E-02 1.59E-06 4.29E-06 3.70E-01 4.93E-01
Barium 5.55E+02 1.79E-03 2.00E-01 8.96E-03 2.48E-04 2.00E-01 1.24E-03 1.09E-04 1.43E-04 7.60E-01 7.70E-01
Beryllium 6.04E-01 1.95E-06 2.00E-03 9.75E-04 2.69E-07 2.00E-03 1.35E-04 1.18E-07 2.00E-06 5.91E-02 6.02E-02
Cadmium 1.74E+00 5.62E-06 5.00E-04 1.12E-02 7.76E-08 5.00E-04 1.55E-04 3.41E-07 2.86E-06 1.19E-01 1.31E-01
Chromium 4.95E+02 1.60E-03 NA  2.21E-04 NA  9.69E-05 NA  
Cobalt 7.90E+00 2.55E-05 3.00E-04 8.50E-02 3.52E-06 3.00E-04 1.17E-02 1.55E-06 1.71E-06 9.02E-01 9.99E-01
Copper 1.45E+02 4.68E-04 4.00E-02 1.17E-02 6.47E-05 4.00E-02 1.62E-03 2.84E-05 NA  1.33E-02
Iron 2.34E+04 7.56E-02 7.00E-01 1.08E-01 1.04E-02 7.00E-01 1.49E-02 4.58E-03 NA  1.23E-01
Lead 6.05E+02 1.95E-03 NA  2.70E-04 NA  1.18E-04 NA  
Manganese 8.43E+02 2.72E-03 2.40E-02 1.13E-01 3.76E-04 2.40E-02 1.57E-02 1.65E-04 1.43E-05 1.15E+01 1.17E+01
Nickel 3.70E+01 1.19E-04 2.00E-02 5.97E-03 1.65E-05 2.00E-02 8.25E-04 7.24E-06 2.57E-05 2.82E-01 2.88E-01
Selenium 3.30E+00 1.07E-05 5.00E-03 2.13E-03 1.47E-06 5.00E-03 2.94E-04 6.46E-07 5.71E-03 1.13E-04 2.54E-03
Silver 7.75E-01 2.50E-06 5.00E-03 5.00E-04 3.46E-07 5.00E-03 6.92E-05 1.52E-07 NA  5.70E-04
Thallium 2.88E+00 9.30E-06 6.60E-05 1.41E-01 1.29E-06 6.60E-05 1.95E-02 5.64E-07 NA  1.60E-01
Vanadium 4.05E+01 1.31E-04 5.00E-03 2.62E-02 1.81E-05 5.00E-03 3.61E-03 7.93E-06 NA  2.98E-02
Zinc 4.41E+02 1.42E-03 3.00E-01 4.75E-03 1.97E-04 3.00E-01 6.56E-04 8.63E-05 NA  5.40E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
4,4'-DDD 8.40E+00 2.71E-05 NA  1.87E-05 NA  1.64E-06 NA  
4,4'-DDE 5.64E+00 1.82E-05 NA  1.26E-05 NA  1.10E-06 NA  
4,4'-DDT 2.47E-01 7.98E-07 5.00E-04 1.60E-03 5.51E-07 5.00E-04 1.10E-03 4.83E-08 NA  2.70E-03
Aldrin 9.24E-01 2.98E-06 3.00E-05 9.95E-02 2.06E-06 3.00E-05 6.87E-02 1.81E-07 NA  1.68E-01
alpha-BHC 2.60E-02 8.40E-08 5.00E-04 1.68E-04 5.80E-08 5.00E-04 1.16E-04 5.09E-09 NA  2.84E-04
alpha-Chlordane 7.04E-02 2.27E-07 5.00E-04 4.55E-04 1.57E-07 5.00E-04 3.14E-04 1.38E-08 2.00E-04 6.89E-05 8.38E-04
beta-BHC 3.50E-02 1.13E-07 NA  7.81E-08 NA  6.85E-09 NA  
delta-BHC 4.10E-03 1.32E-08 NA  9.15E-09 NA  8.02E-10 NA  
Dieldrin 2.08E+00 6.72E-06 5.00E-05 1.34E-01 4.64E-06 5.00E-05 9.28E-02 4.07E-07 NA  2.27E-01
Endosulfan sulfate 1.60E-03 5.17E-09 6.00E-03 8.61E-07 3.57E-09 6.00E-03 5.95E-07 3.13E-10 NA  1.46E-06
Endrin 4.60E-03 1.49E-08 3.00E-04 4.95E-05 1.03E-08 3.00E-04 3.42E-05 9.00E-10 NA  8.37E-05
Endrin aldehyde 1.10E-03 3.55E-09 3.00E-04 1.18E-05 2.45E-09 3.00E-04 8.18E-06 2.15E-10 NA  2.00E-05
Endrin ketone 1.20E-02 3.87E-08 3.00E-04 1.29E-04 2.68E-08 3.00E-04 8.92E-05 2.35E-09 NA  2.18E-04
gamma-BHC 2.50E-03 8.07E-09 3.00E-04 2.69E-05 5.58E-09 3.00E-04 1.86E-05 4.89E-10 NA  4.55E-05
gamma-Chlordane 8.75E-02 2.83E-07 5.00E-04 5.65E-04 1.95E-07 5.00E-04 3.90E-04 1.71E-08 2.00E-04 8.56E-05 1.04E-03
Heptachlor 8.80E-03 2.84E-08 3.00E-05 9.47E-04 1.96E-08 3.00E-05 6.54E-04 1.72E-09 NA  1.60E-03
Methoxychlor 3.90E-03 1.26E-08 2.00E-05 6.30E-04 8.70E-09 2.00E-05 4.35E-04 7.63E-10 NA  1.06E-03
Aroclor-1260 9.80E-01 3.16E-06 2.00E-05 1.58E-01 6.56E-06 2.00E-05 3.28E-01 1.92E-07 NA  4.86E-01
SVOCs/VOCs
1,2,4-Trichlorobenzene 1.05E+00 3.39E-06 1.00E-02 3.39E-04 4.68E-06 1.00E-02 4.68E-04 4.53E-06 5.71E-04 7.92E-03 8.73E-03
1,2-Dichlorobenzene 4.02E+01 1.30E-04 9.00E-02 1.44E-03 1.79E-04 9.00E-02 1.99E-03 5.00E-04 5.71E-02 8.74E-03 1.22E-02
1,3-Dichlorobenzene 1.38E+00 4.46E-06 NA  6.16E-06 NA  1.71E-05 NA  
1,4-Dichlorobenzene 1.76E+01 5.68E-05 7.00E-02 8.12E-04 7.85E-05 7.00E-02 1.12E-03 2.48E-04 2.29E-01 1.08E-03 3.02E-03
1,4-Dioxane (p-dioxane) 9.12E-01 2.94E-06 1.00E-01 2.94E-05 4.07E-06 1.00E-01 4.07E-05 1.78E-07 8.57E-01 2.08E-07 7.03E-05
2-Methylnaphthalene 4.02E+02 1.30E-03 4.00E-03 3.25E-01 2.69E-03 4.00E-03 6.73E-01 1.36E-03 NA  9.97E-01
2-Methylphenol 9.90E-01 3.20E-06 5.00E-02 6.39E-05 4.42E-06 5.00E-02 8.83E-05 1.94E-07 1.71E-01 1.13E-06 1.53E-04
4-Chloro-3-methylphenol 7.20E+00 2.32E-05 NA  3.21E-05 NA  1.41E-06 NA  
4-Methylphenol 3.60E+00 1.16E-05 5.00E-03 2.32E-03 1.61E-05 5.00E-03 3.21E-03 7.05E-07 1.71E-01 4.11E-06 5.54E-03
Acenaphthene 8.32E+00 2.69E-05 6.00E-02 4.48E-04 5.57E-05 6.00E-02 9.28E-04 8.37E-06 NA  1.38E-03
Acetophenone 8.73E+00 2.82E-05 1.00E-01 2.82E-04 3.90E-05 1.00E-01 3.90E-04 1.71E-06 NA  6.71E-04
Anthracene 1.10E+00 3.55E-06 3.00E-01 1.18E-05 7.36E-06 3.00E-01 2.45E-05 4.64E-07 NA  3.64E-05
Benzo(a)anthracene 5.50E-01 1.78E-06 NA  3.68E-06 NA  1.08E-07 NA  
Benzo(a)pyrene 5.00E-01 1.61E-06 NA  3.35E-06 NA  9.78E-08 NA  
Benzo(b)fluoranthene 4.20E-01 1.36E-06 NA  2.81E-06 NA  8.22E-08 NA  
Benzo(g,h,i)perylene 4.30E-01 1.39E-06 NA  2.88E-06 NA  8.41E-08 NA  
Benzo(k)fluoranthene 4.30E-01 1.39E-06 NA  2.88E-06 NA  8.41E-08 NA  
Benzyl butyl phthalate 7.60E+00 2.45E-05 2.00E-01 1.23E-04 3.39E-05 2.00E-01 1.70E-04 1.49E-06 NA  2.92E-04
Biphenyl (diphenyl) 7.10E+00 2.29E-05 5.00E-02 4.59E-04 3.17E-05 5.00E-02 6.34E-04 1.39E-06 NA  1.09E-03
bis(2-Ethylhexyl)phthalate 8.86E+00 2.86E-05 2.00E-02 1.43E-03 3.95E-05 2.00E-02 1.98E-03 1.73E-06 NA  3.41E-03
Caprolactam 9.50E-02 3.07E-07 5.00E-01 6.14E-07 4.24E-07 5.00E-01 8.48E-07 1.86E-08 NA  1.46E-06
Carbazole 1.10E+00 3.55E-06 NA  4.91E-06 NA  2.15E-07 NA  
Chrysene 3.50E+00 1.13E-05 NA  2.34E-05 NA  6.85E-07 NA  
Dibenz(a,h)anthracene 1.20E-01 3.87E-07 NA  8.03E-07 NA  2.35E-08 NA  
Dibenzofuran 4.10E+00 1.32E-05 2.00E-03 6.62E-03 1.83E-05 2.00E-03 9.15E-03 2.25E-06 NA  1.58E-02
Di-n-butyl phthalate 2.90E+00 9.36E-06 1.00E-01 9.36E-05 1.29E-05 1.00E-01 1.29E-04 5.68E-07 NA  2.23E-04
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Fluoranthene 5.90E+00 1.91E-05 4.00E-02 4.76E-04 3.95E-05 4.00E-02 9.87E-04 1.15E-06 NA  1.46E-03
Fluorene 8.10E+00 2.62E-05 4.00E-02 6.54E-04 5.42E-05 4.00E-02 1.36E-03 4.41E-06 NA  2.01E-03
Indeno(1,2,3-c,d)pyrene 4.40E-01 1.42E-06 NA  2.94E-06 NA  8.61E-08 NA  
Naphthalene 5.10E+01 1.65E-04 2.00E-02 8.23E-03 3.41E-04 2.00E-02 1.71E-02 1.72E-04 8.57E-04 2.01E-01 2.26E-01
Pentachlorophenol 6.70E+00 2.16E-05 3.00E-02 7.21E-04 7.47E-05 3.00E-02 2.49E-03 1.31E-06 3.00E-02 4.37E-05 3.26E-03
Phenanthrene 1.51E+01 4.88E-05 NA  1.01E-04 NA  2.95E-06 NA  
Pyrene 7.30E+00 2.36E-05 3.00E-02 7.86E-04 4.89E-05 3.00E-02 1.63E-03 1.77E-06 NA  2.41E-03
1,1,1-Trichloroethane 2.31E-02 7.46E-08 2.00E+00 3.73E-08 1.03E-07 2.00E+00 5.15E-08 1.96E-06 1.43E+00 1.37E-06 1.46E-06
1,1-Dichloroethane 7.30E+00 2.36E-05 2.00E-01 1.18E-04 3.26E-05 2.00E-01 1.63E-04 5.92E-04 NA  2.81E-04
1,1-Dichloroethene 5.26E-02 1.70E-07 5.00E-02 3.40E-06 2.35E-07 5.00E-02 4.69E-06 7.25E-06 2.00E-02 3.63E-04 3.71E-04
1,2-Dichloroethane 4.33E-02 1.40E-07 2.00E-02 6.99E-06 1.93E-07 2.00E-02 9.66E-06 2.21E-06 6.86E-01 3.22E-06 1.99E-05
Acetone 2.09E-01 6.75E-07 9.00E-01 7.50E-07 9.33E-07 9.00E-01 1.04E-06 3.82E-06 8.86E+00 4.31E-07 2.22E-06
Benzene 1.42E+00 4.59E-06 4.00E-03 1.15E-03 6.34E-06 4.00E-03 1.58E-03 9.89E-05 8.57E-03 1.15E-02 1.43E-02
Carbon disulfide 6.61E-03 2.13E-08 1.00E-01 2.13E-07 2.95E-08 1.00E-01 2.95E-07 1.11E-06 2.00E-01 5.57E-06 6.08E-06
Chlorobenzene 6.89E+00 2.22E-05 2.00E-02 1.11E-03 3.07E-05 2.00E-02 1.54E-03 2.00E-04 1.43E-02 1.40E-02 1.66E-02
Chloroethane 1.88E-02 6.07E-08 NA  8.39E-08 NA  3.25E-06 2.86E+00 1.14E-06 1.14E-06
Chloromethane 8.80E-02 2.84E-07 NA  3.93E-07 NA  3.23E-06 2.57E-02 1.26E-04 1.26E-04
cis-1,2-Dichloroethene 1.34E+02 4.33E-04 1.00E-02 4.33E-02 5.98E-04 1.00E-02 5.98E-02 8.93E-03 NA  1.03E-01
Cyclohexane 2.38E+00 7.68E-06 NA  1.06E-05 NA  4.46E-04 1.71E+00 2.60E-04 2.60E-04
Ethylbenzene 2.52E+01 8.14E-05 1.00E-01 8.14E-04 1.12E-04 1.00E-01 1.12E-03 8.43E-04 2.86E-01 2.95E-03 4.89E-03
Isopropylbenzene (cumene) 1.47E+01 4.75E-05 1.00E-01 4.75E-04 6.56E-05 1.00E-01 6.56E-04 9.43E-04 1.14E-01 8.25E-03 9.39E-03
Methyl ethyl ketone 2.81E-01 9.07E-07 6.00E-01 1.51E-06 1.25E-06 6.00E-01 2.09E-06 3.38E-06 1.43E+00 2.36E-06 5.97E-06
Methyl isobutyl ketone 4.19E+00 1.35E-05 8.00E-02 1.69E-04 1.87E-05 8.00E-02 2.34E-04 3.91E-05 8.57E-01 4.56E-05 4.48E-04
Methyl tert-butyl ether 4.00E-03 1.29E-08 NA  1.78E-08 NA  1.97E-07 8.57E-01 2.29E-07 2.29E-07
Methylcyclohexane 1.62E+01 5.23E-05 NA  7.23E-05 NA  1.84E-03 8.60E-01 2.14E-03 2.14E-03
Methylene chloride 8.66E-03 2.80E-08 6.00E-02 4.66E-07 3.86E-08 6.00E-02 6.44E-07 7.99E-07 2.86E-01 2.80E-06 3.91E-06
Styrene 1.74E-01 5.62E-07 2.00E-01 2.81E-06 7.76E-07 2.00E-01 3.88E-06 3.01E-06 2.57E-01 1.17E-05 1.84E-05
Tetrachloroethene 5.09E-01 1.64E-06 1.00E-02 1.64E-04 2.27E-06 1.00E-02 2.27E-04 4.59E-05 1.00E-02 4.59E-03 4.98E-03
Toluene 2.88E-03 9.30E-09 8.00E-02 1.16E-07 1.29E-08 8.00E-02 1.61E-07 1.67E-07 8.57E-02 1.95E-06 2.22E-06
trans-1,2-Dichloroethene 5.29E-01 1.71E-06 2.00E-02 8.54E-05 2.36E-06 2.00E-02 1.18E-04 5.19E-05 1.71E-02 3.03E-03 3.23E-03
Trichloroethene 2.63E+00 8.49E-06 3.00E-04 2.83E-02 1.17E-05 3.00E-04 3.91E-02 1.86E-04 1.00E-02 1.86E-02 8.60E-02
Vinyl chloride 8.95E-01 2.89E-06 3.00E-03 9.63E-04 3.99E-06 3.00E-03 1.33E-03 1.97E-04 2.86E-02 6.89E-03 9.19E-03
Xylenes, total 1.40E+02 4.52E-04 2.00E-01 2.26E-03 6.25E-04 2.00E-01 3.12E-03 5.30E-03 2.86E-02 1.85E-01 1.91E-01
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 9.72E-04 3.14E-09 NA  1.30E-09 NA  1.90E-10 1.14E-08 1.66E-02 1.66E-02
1,2,3,4,6,7,8-HpCDF 1.60E-04 5.17E-10 NA  2.14E-10 NA  3.13E-11 1.14E-08 2.74E-03 2.74E-03
1,2,3,4,7,8,9-HpCDF 7.93E-06 2.56E-11 NA  1.06E-11 NA  1.55E-12 1.14E-08 1.36E-04 1.36E-04
1,2,3,4,7,8-HxCDD 1.64E-05 5.30E-11 NA  2.20E-11 NA  3.21E-12 1.14E-08 2.81E-04 2.81E-04
1,2,3,4,7,8-HxCDF 2.26E-06 7.30E-12 NA  3.03E-12 NA  4.42E-13 1.14E-08 3.87E-05 3.87E-05
1,2,3,6,7,8-HxCDD 7.35E-05 2.37E-10 NA  9.84E-11 NA  1.44E-11 1.14E-08 1.26E-03 1.26E-03
1,2,3,6,7,8-HxCDF 1.50E-05 4.84E-11 NA  2.01E-11 NA  2.94E-12 1.14E-08 2.57E-04 2.57E-04
1,2,3,7,8,9-HxCDD 4.14E-05 1.34E-10 NA  5.54E-11 NA  8.10E-12 1.14E-08 7.09E-04 7.09E-04
1,2,3,7,8,9-HxCDF 8.75E-06 2.83E-11 NA  1.17E-11 NA  1.71E-12 1.14E-08 1.50E-04 1.50E-04
1,2,3,7,8-PeCDD 1.53E-05 4.94E-11 NA  2.05E-11 NA  2.99E-12 1.14E-08 2.62E-04 2.62E-04
2,3,4,6,7,8-HxCDF 1.51E-05 4.88E-11 NA  2.02E-11 NA  2.95E-12 1.14E-08 2.59E-04 2.59E-04
2,3,4,7,8-PeCDF 3.66E-05 1.18E-10 NA  4.90E-11 NA  7.16E-12 1.14E-08 6.27E-04 6.27E-04
2,3,7,8-TCDF 4.63E-06 1.50E-11 NA  6.20E-12 NA  9.06E-13 1.14E-08 7.93E-05 7.93E-05
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

OCDD 8.20E-03 2.65E-08 NA  1.10E-08 NA  1.60E-09 1.14E-08 1.40E-01 1.40E-01
OCDF 3.25E-04 1.05E-09 NA  4.35E-10 NA  6.36E-11 1.14E-08 5.57E-03 5.57E-03

Total Risk (Hazard Index): 1.64E+00 Total Risk (Hazard Index): 1.45E+00 Total Risk (Hazard Index): 1.64E+01 2.0E+01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 20
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-29
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 4.2E-06 1.5E-06 6.5E-09 5.7E-06 6% 5.6E-07 2.3E-07 3.4E-07 1.1E-06 11%
Subtotal Metals 4.2E-06 1.5E-06 1.0E-08 5.7E-06 6% 5.6E-07 2.3E-07 5.5E-07 1.3E-06 13%

Pesticides/PCBs
4,4'-DDD 7.0E-07 4.0E-07 1.1E-10 1.1E-06 1.1% 9.3E-08 6.4E-08 5.7E-09 1.6E-07 2%
4,4'-DDE 6.7E-07 3.8E-07 1.0E-10 1.1E-06 1.1% 8.8E-08 6.1E-08 5.4E-09 1.5E-07 1%
Aldrin 5.5E-06 3.1E-06 8.4E-10 8.6E-06 9% 7.2E-07 5.0E-07 4.4E-08 1.3E-06 12%
Dieldrin 1.2E-05 6.6E-06 1.8E-09 1.8E-05 19% 1.5E-06 1.1E-06 9.4E-08 2.7E-06 25%
Aroclor-1260 6.8E-07 1.2E-06 1.0E-10 1.9E-06 2% 9.0E-08 1.9E-07 5.5E-09 2.8E-07 3%
Subtotal Pesticides/PCBs 1.9E-05 1.2E-05 3.0E-09 3.1E-05 32% 2.6E-06 1.9E-06 1.6E-07 4.6E-06 43%

SVOCs/VOCs
1,4-Dichlorobenzene 3.3E-08 3.8E-08 3.4E-06 3.4E-06 4% 4.4E-09 6.1E-09 1.4E-07 1.5E-07 1%
Benzo(a)pyrene 2.1E-06 3.6E-06 1.0E-10 5.7E-06 6% 2.8E-07 5.7E-07 5.4E-09 8.6E-07 8%
Naphthalene 2.1E-06 3.7E-06 6.9E-06 1.3E-05 13% 2.8E-07 5.9E-07 2.9E-07 1.2E-06 11%
Pentachlorophenol 2.8E-07 8.0E-07 6.4E-12 1.1E-06 1.1% 3.7E-08 1.3E-07 3.3E-10 1.7E-07 2%
1,1-Dichloroethane 1.5E-08 1.7E-08 1.2E-06 1.2E-06 1.3% 1.9E-09 2.7E-09 4.8E-08 5.3E-08 0.5%
Benzene 5.0E-08 5.7E-08 3.6E-06 3.7E-06 4% 6.6E-09 9.1E-09 1.4E-07 1.6E-07 1%
Ethylbenzene 9.7E-08 1.1E-07 2.6E-06 2.8E-06 3% 1.3E-08 1.8E-08 1.1E-07 1.4E-07 1%
Vinyl chloride 2.3E-07 2.6E-07 1.9E-05 2.0E-05 20% 3.0E-08 4.1E-08 7.7E-07 8.4E-07 8%
Subtotal SVOCs/VOCs 6.3E-06 1.1E-05 3.8E-05 5.5E-05 57% 8.4E-07 1.7E-06 1.5E-06 4.1E-06 38%

Dioxans/Furans
1,2,3,7,8-PeCDD 8.0E-07 2.7E-07 1.2E-10 1.1E-06 1.1% 1.1E-07 4.4E-08 6.4E-09 1.6E-07 1%
2,3,4,7,8-PeCDF 9.6E-07 3.3E-07 1.5E-10 1.3E-06 1.3% 1.3E-07 5.2E-08 7.7E-09 1.9E-07 2%
Subtotal Dioxans/Furans 3.3E-06 1.1E-06 5.1E-10 4.5E-06 5% 4.4E-07 1.8E-07 2.7E-08 6.5E-07 6%

Total: 3.3E-05 2.5E-05 3.8E-05 9.65E-05 4.4E-06 4.0E-06 2.3E-06 1.07E-05

Total Estimated Cancer Risk Across All Exposure Routes: 1E-04 1E-05

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
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Table 1-30
Noncancer Risk Results - Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients

Chemical of Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.2E-02 1.4E-03 1.3E-03 1.5E-02 1% 4.0E-02 5.6E-03 1.7E+00 1.8E+00 9%
Antimony 5.0E-02 5.7E-03  5.6E-02 4% 1.7E-01 2.3E-02  1.9E-01 1%
Arsenic 2.6E-02 9.0E-03 2.8E-04 3.6E-02 3% 8.7E-02 3.6E-02 3.7E-01 4.9E-01 3%
Barium 2.7E-03 3.1E-04 5.8E-04 3.6E-03 0% 9.0E-03 1.2E-03 7.6E-01 7.7E-01 4%
Cadmium 3.4E-03 3.9E-05 9.1E-05 3.5E-03 0% 1.1E-02 1.6E-04 1.2E-01 1.3E-01 1%
Cobalt 2.6E-02 2.9E-03 6.9E-04 2.9E-02 2% 8.5E-02 1.2E-02 9.0E-01 1.0E+00 5%
Iron 3.3E-02 3.7E-03  3.6E-02 3% 1.1E-01 1.5E-02  1.2E-01 1%
Manganese 3.4E-02 3.9E-03 8.8E-03 4.7E-02 4% 1.1E-01 1.6E-02 1.2E+01 1.2E+01 60%
Nickel 1.8E-03 2.1E-04 2.1E-04 2.2E-03 0% 6.0E-03 8.3E-04 2.8E-01 2.9E-01 1%
Thallium 4.3E-02 4.9E-03  4.8E-02 4% 1.4E-01 1.9E-02  1.6E-01 1%
Subtotal Metals 2.5E-01 3.4E-02 1.2E-02 2.9E-01 22% 8.1E-01 1.4E-01 1.6E+01 1.7E+01 86%

Pesticides/PCBs
Aldrin 3.0E-02 1.7E-02  4.7E-02 4% 9.9E-02 6.9E-02  1.7E-01 1%
Dieldrin 4.1E-02 2.3E-02  6.4E-02 5% 1.3E-01 9.3E-02  2.3E-01 1%
Subtotal Pesticides/PCBs 1.2E-01 1.2E-01 1.2E-07 2.4E-01 18% 4.0E-01 4.9E-01 1.5E-04 8.9E-01 5%

SVOCs/VOCs
2-Methylnaphthalene 9.8E-02 1.7E-01  2.7E-01 20% 3.2E-01 6.7E-01  1.0E+00 5%
Naphthalene 2.5E-03 4.3E-03 1.9E-01 2.0E-01 15% 8.2E-03 1.7E-02 2.0E-01 2.3E-01 1%
cis-1,2-Dichloroethene 1.3E-02 1.5E-02  2.8E-02 2% 4.3E-02 6.0E-02  1.0E-01 1%
Xylenes, total 6.8E-04 7.8E-04 1.8E-01 1.9E-01 14% 2.3E-03 3.1E-03 1.9E-01 1.9E-01 1%
Subtotal SVOCs/VOCs 1.3E-01 2.1E-01 4.6E-01 8.0E-01 60% 4.3E-01 8.3E-01 4.8E-01 1.7E+00 9%

OCDD   1.1E-04 1.1E-04 0%   1.4E-01 1.4E-01 1%
Subtotal Dioxans/Furans 1.3E-04 1.3E-04 0% 1.7E-01 1.69E-01 1%
Total: 0.5 0.4 0.5 1.3 1.6 1.5 16.4 19.5

Total Estimated Hazard Index Across All Exposure Routes: 1 20

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-31
Exposure Point Concentrations for Site Risks - Shallow Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Metals
Aluminum mg/kg 1.35E+04 Maximum Result
Antimony mg/kg 2.16E+02 Maximum Result
Arsenic mg/kg 2.00E+01 Maximum Result
Barium mg/kg 3.80E+03 Maximum Result
Beryllium mg/kg 9.20E-01 Maximum Result
Cadmium mg/kg 1.11E+01 Maximum Result
Chromium mg/kg 1.02E+02 Maximum Result
Cobalt mg/kg 1.51E+01 Maximum Result
Copper mg/kg 4.18E+02 Maximum Result
Iron mg/kg 7.45E+04 Maximum Result
Lead mg/kg 2.17E+03 Maximum Result
Manganese mg/kg 1.11E+03 Maximum Result
Nickel mg/kg 7.21E+01 Maximum Result
Selenium mg/kg 4.60E+00 Maximum Result
Silver mg/kg 1.10E+00 Maximum Result
Thallium mg/kg 4.90E+00 Maximum Result
Vanadium mg/kg 6.42E+01 Maximum Result
Zinc mg/kg 8.03E+03 Maximum Result
Pesticides/PCBs
4,4'-DDD mg/kg 9.90E-03 Maximum Result
4,4'-DDE mg/kg 3.50E-03 Maximum Result
4,4'-DDT mg/kg 9.50E-03 Maximum Result
Endrin mg/kg 5.50E-03 Maximum Result
Endrin ketone mg/kg 1.40E-02 Maximum Result
gamma-Chlordane mg/kg 1.70E-03 Maximum Result
Methoxychlor mg/kg 9.90E-03 Maximum Result
SVOCs/VOCs
2-Methylnaphthalene mg/kg 1.70E-01 Maximum Result
Acenaphthylene mg/kg 6.90E-01 Maximum Result
Anthracene mg/kg 8.60E-01 Maximum Result
Benzo(a)anthracene mg/kg 1.30E+00 Maximum Result
Benzo(a)pyrene mg/kg 2.60E+00 Maximum Result
Benzo(b)fluoranthene mg/kg 1.70E+00 Maximum Result
Benzo(g,h,i)perylene mg/kg 2.30E+00 Maximum Result
Benzo(k)fluoranthene mg/kg 1.50E+00 Maximum Result
Biphenyl (diphenyl) mg/kg 1.60E-01 Maximum Result
Chrysene mg/kg 1.80E+00 Maximum Result
Fluoranthene mg/kg 3.00E+00 Maximum Result
Fluorene mg/kg 5.00E-01 Maximum Result
Indeno(1,2,3-c,d)pyrene mg/kg 2.30E+00 Maximum Result
Naphthalene mg/kg 1.60E-01 Maximum Result
Phenanthrene mg/kg 4.40E+00 Maximum Result
Pyrene mg/kg 4.40E+00 Maximum Result
Acetone mg/kg 5.00E-02 Maximum Result
cis-1,2-Dichloroethene mg/kg 2.00E-03 Maximum Result
Methyl ethyl ketone mg/kg 2.10E-02 Maximum Result
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Table 1-31
Exposure Point Concentrations for Site Risks - Shallow Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Methylene chloride mg/kg 4.00E-03 Maximum Result
Toluene mg/kg 9.00E-03 Maximum Result
Xylenes, total mg/kg 5.00E-03 Maximum Result
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD mg/kg 3.51E-05 Maximum Result
1,2,3,4,6,7,8-HpCDF mg/kg 3.08E-05 Maximum Result
1,2,3,4,7,8,9-HpCDF mg/kg 2.83E-06 Maximum Result
1,2,3,4,7,8-HxCDD mg/kg 2.83E-06 Maximum Result
1,2,3,4,7,8-HxCDF mg/kg 1.74E-05 Maximum Result
1,2,3,6,7,8-HxCDD mg/kg 5.59E-06 Maximum Result
1,2,3,6,7,8-HxCDF mg/kg 1.13E-05 Maximum Result
1,2,3,7,8,9-HxCDD mg/kg 3.75E-06 Maximum Result
1,2,3,7,8,9-HxCDF mg/kg 3.79E-06 Maximum Result
1,2,3,7,8-PeCDD mg/kg 3.37E-06 Maximum Result
1,2,3,7,8-PeCDF mg/kg 3.91E-06 Maximum Result
2,3,4,6,7,8-HxCDF mg/kg 1.55E-05 Maximum Result
2,3,4,7,8-PeCDF mg/kg 3.32E-05 Maximum Result
2,3,7,8-TCDD mg/kg 8.98E-07 Maximum Result
2,3,7,8-TCDF mg/kg 8.22E-06 Maximum Result
OCDD mg/kg 3.57E-04 Maximum Result
OCDF mg/kg 1.88E-05 Maximum Result
Notes:
EPC summary statistics are presented in Table 1-1.
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Table 1-32
Exposure Point Concentrations for Site Risks - Deep Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Metals
Aluminum mg/kg 1.30E+04 95% Student's-t UCL
Antimony mg/kg 2.16E+02 Maximum Result
Arsenic mg/kg 1.28E+01 95% Student's-t UCL
Barium mg/kg 3.50E+03 95% Approximate Gamma UCL
Beryllium mg/kg 6.74E-01 95% Approximate Gamma UCL
Cadmium mg/kg 1.11E+01 Maximum Result
Chromium mg/kg 8.01E+01 95% Student's-t UCL
Cobalt mg/kg 1.19E+01 95% Approximate Gamma UCL
Copper mg/kg 3.07E+02 95% Student's-t UCL
Iron mg/kg 5.74E+04 95% Approximate Gamma UCL
Lead mg/kg 1.45E+03 95% Student's-t UCL
Manganese mg/kg 8.57E+02 95% Approximate Gamma UCL
Nickel mg/kg 5.87E+01 95% Student's-t UCL
Selenium mg/kg 3.53E+00 95% Approximate Gamma UCL
Silver mg/kg 8.32E-01 95% Student's-t UCL
Thallium mg/kg 3.81E+00 95% Approximate Gamma UCL
Vanadium mg/kg 4.95E+01 95% Student's-t UCL
Zinc mg/kg 8.03E+03 Maximum Result
Pesticides/PCBs
4,4'-DDD mg/kg 6.08E-02 95% Approximate Gamma UCL
4,4'-DDE mg/kg 2.35E-02 95% Chebyshev (Mean, Sd) UCL
4,4'-DDT mg/kg 8.79E-03 95% Chebyshev (Mean, Sd) UCL
Dieldrin mg/kg 9.15E-03 95% Chebyshev (Mean, Sd) UCL
Endrin mg/kg 4.27E-03 95% Approximate Gamma UCL
Endrin ketone mg/kg 1.32E-02 95% Chebyshev (Mean, Sd) UCL
gamma-Chlordane mg/kg 1.41E-03 95% Approximate Gamma UCL
Methoxychlor mg/kg 9.90E-03 Maximum Result
SVOCs/VOCs
2-Methylnaphthalene mg/kg 1.91E+00 95% Chebyshev (Mean, Sd) UCL
Acenaphthylene mg/kg 1.20E+00 Maximum Result
Anthracene mg/kg 9.40E-01 Maximum Result
Benzo(a)anthracene mg/kg 4.14E+00 95% Approximate Gamma UCL
Benzo(a)pyrene mg/kg 8.90E+00 Maximum Result
Benzo(b)fluoranthene mg/kg 5.60E+00 Maximum Result
Benzo(g,h,i)perylene mg/kg 9.00E+00 Maximum Result
Benzo(k)fluoranthene mg/kg 3.40E+00 95% Approximate Gamma UCL
Biphenyl (diphenyl) mg/kg 1.60E-01 Maximum Result
Chrysene mg/kg 6.50E+00 Maximum Result
Dibenz(a,h)anthracene mg/kg 1.02E+00 95% Chebyshev (Mean, Sd) UCL
Fluoranthene mg/kg 1.20E+01 Maximum Result
Fluorene mg/kg 4.23E-01 95% Approximate Gamma UCL
Indeno(1,2,3-c,d)pyrene mg/kg 8.30E+00 Maximum Result
Naphthalene mg/kg 7.99E-01 95% Chebyshev (Mean, Sd) UCL
Phenanthrene mg/kg 4.40E+00 Maximum Result
Pyrene mg/kg 1.60E+01 Maximum Result
Acetone mg/kg 3.40E-02 95% Student's-t UCL
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Table 1-32
Exposure Point Concentrations for Site Risks - Deep Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

cis-1,2-Dichloroethene mg/kg 2.00E-03 Maximum Result
Methyl ethyl ketone mg/kg 1.94E-02 95% Chebyshev (Mean, Sd) UCL
Methylene chloride mg/kg 4.00E-03 Maximum Result
Toluene mg/kg 7.76E-03 95% Student's-t UCL
Xylenes, total mg/kg 5.00E-03 Maximum Result
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD mg/kg 3.51E-05 Maximum Result
1,2,3,4,6,7,8-HpCDF mg/kg 3.08E-05 Maximum Result
1,2,3,4,7,8,9-HpCDF mg/kg 2.83E-06 Maximum Result
1,2,3,4,7,8-HxCDD mg/kg 2.83E-06 Maximum Result
1,2,3,4,7,8-HxCDF mg/kg 1.74E-05 Maximum Result
1,2,3,6,7,8-HxCDD mg/kg 5.59E-06 Maximum Result
1,2,3,6,7,8-HxCDF mg/kg 1.13E-05 Maximum Result
1,2,3,7,8,9-HxCDD mg/kg 3.75E-06 Maximum Result
1,2,3,7,8,9-HxCDF mg/kg 3.79E-06 Maximum Result
1,2,3,7,8-PeCDD mg/kg 3.37E-06 Maximum Result
1,2,3,7,8-PeCDF mg/kg 3.91E-06 Maximum Result
2,3,4,6,7,8-HxCDF mg/kg 1.55E-05 Maximum Result
2,3,4,7,8-PeCDF mg/kg 3.32E-05 Maximum Result
2,3,7,8-TCDD mg/kg 8.98E-07 Maximum Result
2,3,7,8-TCDF mg/kg 8.22E-06 Maximum Result
OCDD mg/kg 3.57E-04 Maximum Result
OCDF mg/kg 1.88E-05 Maximum Result
Notes:
EPC summary statistics are presented in Table 1-1.
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Table 1-33
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]
Metals
Aluminum 1.35E+04 6.34E-03 NA  2.53E-04 NA  9.64E-07 NA  
Antimony 2.16E+02 1.01E-04 NA  4.05E-06 NA  1.54E-08 NA  
Arsenic 2.00E+01 9.39E-06 1.50E+00 1.41E-05 1.12E-06 1.50E+00 1.69E-06 1.43E-09 1.51E+01 2.15E-08 1.58E-05
Barium 3.80E+03 1.78E-03 NA  7.12E-05 NA  2.71E-07 NA  
Beryllium 9.20E-01 4.32E-07 NA  1.72E-08 NA  6.57E-11 8.40E+00 5.52E-10 5.52E-10
Cadmium 1.11E+01 5.21E-06 NA  2.08E-08 NA  7.92E-10 6.30E+00 4.99E-09 4.99E-09
Chromium 1.02E+02 4.79E-05 NA  1.91E-06 NA  7.28E-09 NA  
Cobalt 1.51E+01 7.09E-06 NA  2.83E-07 NA  1.08E-09 3.15E+00 3.40E-09 3.40E-09
Copper 4.18E+02 1.96E-04 NA  7.83E-06 NA  2.98E-08 NA  
Iron 7.45E+04 3.50E-02 NA  1.40E-03 NA  5.32E-06 NA  
Lead 2.17E+03 1.02E-03 NA  4.07E-05 NA  1.55E-07 NA  
Manganese 1.11E+03 5.21E-04 NA  2.08E-05 NA  7.92E-08 NA  
Nickel 7.21E+01 3.39E-05 NA  1.35E-06 NA  5.15E-09 9.10E-01 4.68E-09 4.68E-09
Selenium 4.60E+00 2.16E-06 NA  8.62E-08 NA  3.28E-10 NA  
Silver 1.10E+00 5.17E-07 NA  2.06E-08 NA  7.85E-11 NA  
Thallium 4.90E+00 2.30E-06 NA  9.18E-08 NA  3.50E-10 NA  
Vanadium 6.42E+01 3.02E-05 NA  1.20E-06 NA  4.58E-09 NA  
Zinc 8.03E+03 3.77E-03 NA  1.50E-04 NA  5.73E-07 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 9.90E-03 4.65E-09 2.40E-01 1.12E-09 9.28E-10 2.40E-01 2.23E-10 7.07E-13 2.42E-01 1.71E-13 1.34E-09
4,4'-DDE 3.50E-03 1.64E-09 3.40E-01 5.59E-10 3.28E-10 3.40E-01 1.12E-10 2.50E-13 3.40E-01 8.48E-14 6.70E-10
4,4'-DDT 9.50E-03 4.46E-09 3.40E-01 1.52E-09 8.90E-10 3.40E-01 3.03E-10 6.78E-13 3.40E-01 2.30E-13 1.82E-09
Endrin 5.50E-03 2.58E-09 NA  5.15E-10 NA  3.93E-13 NA  
Endrin ketone 1.40E-02 6.58E-09 NA  1.31E-09 NA  9.99E-13 NA  
gamma-Chlordane 1.70E-03 7.98E-10 1.20E+00 9.58E-10 1.59E-10 1.20E+00 1.91E-10 1.21E-13 3.50E-01 4.25E-14 1.15E-09
Methoxychlor 9.90E-03 4.65E-09 NA  9.28E-10 NA  7.07E-13 NA  
SVOCs/VOCs
2-Methylnaphthalene 1.70E-01 7.98E-08 NA  4.78E-08 NA  1.21E-11 NA  
Acenaphthylene 6.90E-01 3.24E-07 NA  1.94E-07 NA  4.93E-11 NA  
Anthracene 8.60E-01 4.04E-07 NA  2.42E-07 NA  6.14E-11 NA  
Benzo(a)anthracene 1.30E+00 6.11E-07 1.20E+00 7.33E-07 3.65E-07 1.20E+00 4.39E-07 9.28E-11 3.85E-01 3.57E-11 1.17E-06
Benzo(a)pyrene 2.60E+00 1.22E-06 1.20E+01 1.47E-05 7.31E-07 1.20E+01 8.77E-06 1.86E-10 3.85E+00 7.14E-10 2.34E-05
Benzo(b)fluoranthene 1.70E+00 7.98E-07 1.20E+00 9.58E-07 4.78E-07 1.20E+00 5.73E-07 1.21E-10 3.85E-01 4.67E-11 1.53E-06
Benzo(g,h,i)perylene 2.30E+00 1.08E-06 NA  6.47E-07 NA  1.64E-10 NA  
Benzo(k)fluoranthene 1.50E+00 7.05E-07 1.20E+00 8.45E-07 4.22E-07 1.20E+00 5.06E-07 1.07E-10 3.85E-01 4.12E-11 1.35E-06
Biphenyl (diphenyl) 1.60E-01 7.51E-08 NA  3.00E-08 NA  1.14E-11 NA  
Chrysene 1.80E+00 8.45E-07 1.20E-01 1.01E-07 5.06E-07 1.20E-01 6.07E-08 1.28E-10 3.85E-02 4.95E-12 1.62E-07
Fluoranthene 3.00E+00 1.41E-06 NA  8.43E-07 NA  2.14E-10 NA  
Fluorene 5.00E-01 2.35E-07 NA  1.41E-07 NA  3.57E-11 NA  
Indeno(1,2,3-c,d)pyrene 2.30E+00 1.08E-06 1.20E+00 1.30E-06 6.47E-07 1.20E+00 7.76E-07 1.64E-10 3.85E-01 6.32E-11 2.07E-06
Naphthalene 1.60E-01 7.51E-08 1.20E-01 9.02E-09 4.50E-08 1.20E-01 5.40E-09 1.14E-11 1.19E-01 1.36E-12 1.44E-08
Phenanthrene 4.40E+00 2.07E-06 NA  1.24E-06 NA  3.14E-10 NA  
Pyrene 4.40E+00 2.07E-06 NA  1.24E-06 NA  3.14E-10 NA  
Acetone 5.00E-02 2.35E-08 NA  9.37E-09 NA  3.57E-12 NA  
cis-1,2-Dichloroethene 2.00E-03 9.39E-10 NA  3.75E-10 NA  1.43E-13 NA  
Methyl ethyl ketone 2.10E-02 9.86E-09 NA  3.94E-09 NA  1.50E-12 NA  
Methylene chloride 4.00E-03 1.88E-09 1.40E-02 2.63E-11 7.50E-10 1.40E-02 1.05E-11 2.86E-13 3.50E-03 9.99E-16 3.68E-11
Toluene 9.00E-03 4.23E-09 NA  1.69E-09 NA  6.42E-13 NA  
Xylenes, total 5.00E-03 2.35E-09 NA  9.37E-10 NA  3.57E-13 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 1.65E-11 1.50E+03 2.47E-08 1.97E-12 1.50E+03 2.96E-09 2.51E-15 1.50E+03 3.76E-12 2.77E-08
1,2,3,4,6,7,8-HpCDF 3.08E-05 1.45E-11 1.50E+03 2.17E-08 1.73E-12 1.50E+03 2.60E-09 2.20E-15 1.50E+03 3.30E-12 2.43E-08
1,2,3,4,7,8,9-HpCDF 2.83E-06 1.33E-12 1.50E+03 1.99E-09 1.59E-13 1.50E+03 2.39E-10 2.02E-16 1.50E+03 3.03E-13 2.23E-09
1,2,3,4,7,8-HxCDD 2.83E-06 1.33E-12 1.50E+04 1.99E-08 1.59E-13 1.50E+04 2.39E-09 2.02E-16 1.50E+04 3.03E-12 2.23E-08
1,2,3,4,7,8-HxCDF 1.74E-05 8.17E-12 1.50E+04 1.23E-07 9.78E-13 1.50E+04 1.47E-08 1.24E-15 1.50E+04 1.86E-11 1.37E-07
1,2,3,6,7,8-HxCDD 5.59E-06 2.63E-12 1.50E+04 3.94E-08 3.14E-13 1.50E+04 4.71E-09 3.99E-16 1.50E+04 5.99E-12 4.41E-08
1,2,3,6,7,8-HxCDF 1.13E-05 5.31E-12 1.50E+04 7.96E-08 6.35E-13 1.50E+04 9.53E-09 8.07E-16 1.50E+04 1.21E-11 8.91E-08
1,2,3,7,8,9-HxCDD 3.75E-06 1.76E-12 1.50E+04 2.64E-08 2.11E-13 1.50E+04 3.16E-09 2.68E-16 1.50E+04 4.02E-12 2.96E-08
1,2,3,7,8,9-HxCDF 3.79E-06 1.78E-12 1.50E+04 2.67E-08 2.13E-13 1.50E+04 3.20E-09 2.71E-16 1.50E+04 4.06E-12 2.99E-08
1,2,3,7,8-PeCDD 3.37E-06 1.58E-12 1.50E+05 2.37E-07 1.89E-13 1.50E+05 2.84E-08 2.41E-16 1.50E+05 3.61E-11 2.66E-07
1,2,3,7,8-PeCDF 3.91E-06 1.84E-12 7.50E+03 1.38E-08 2.20E-13 7.50E+03 1.65E-09 2.79E-16 7.50E+03 2.09E-12 1.54E-08
2,3,4,6,7,8-HxCDF 1.55E-05 7.28E-12 1.50E+04 1.09E-07 8.71E-13 1.50E+04 1.31E-08 1.11E-15 1.50E+04 1.66E-11 1.22E-07
2,3,4,7,8-PeCDF 3.32E-05 1.56E-11 7.50E+04 1.17E-06 1.87E-12 7.50E+04 1.40E-07 2.37E-15 7.50E+04 1.78E-10 1.31E-06
2,3,7,8-TCDD 8.98E-07 4.22E-13 1.50E+05 6.33E-08 5.05E-14 1.50E+05 7.57E-09 6.41E-17 1.50E+05 9.61E-12 7.08E-08
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk

[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

2,3,7,8-TCDF 8.22E-06 3.86E-12 1.50E+04 5.79E-08 4.62E-13 1.50E+04 6.93E-09 5.87E-16 1.50E+04 8.80E-12 6.49E-08
OCDD 3.57E-04 1.68E-10 1.50E+01 2.52E-09 2.01E-11 1.50E+01 3.01E-10 2.55E-14 1.50E+01 3.82E-13 2.82E-09
OCDF 1.88E-05 8.83E-12 1.50E+01 1.32E-10 1.06E-12 1.50E+01 1.59E-11 1.34E-15 1.50E+01 2.01E-14 1.48E-10

Total Risk: 3.47E-05 Total Risk: 1.31E-05 Total Risk: 3.63E-08 4.78E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 5E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-34
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.1 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Aluminum 1.35E+04 1.85E-02 1.00E+00 1.85E-02 7.38E-04 1.00E+00 7.38E-04 2.81E-06 1.40E-03 2.01E-03 2.12E-02
Antimony 2.16E+02 2.96E-04 4.00E-04 7.40E-01 1.18E-05 4.00E-04 2.95E-02 4.50E-08 NA  7.69E-01
Arsenic 2.00E+01 2.74E-05 3.00E-04 9.13E-02 3.28E-06 3.00E-04 1.09E-02 4.16E-09 4.29E-06 9.72E-04 1.03E-01
Barium 3.80E+03 5.21E-03 2.00E-01 2.60E-02 2.08E-04 2.00E-01 1.04E-03 7.91E-07 1.43E-04 5.54E-03 3.26E-02
Beryllium 9.20E-01 1.26E-06 2.00E-03 6.30E-04 5.03E-08 2.00E-03 2.51E-05 1.92E-10 2.00E-06 9.58E-05 7.51E-04
Cadmium 1.11E+01 1.52E-05 5.00E-04 3.04E-02 6.07E-08 5.00E-04 1.21E-04 2.31E-09 2.86E-06 8.09E-04 3.13E-02
Chromium 1.02E+02 1.40E-04 NA  5.58E-06 NA  2.12E-08 NA  
Cobalt 1.51E+01 2.07E-05 3.00E-04 6.89E-02 8.25E-07 3.00E-04 2.75E-03 3.14E-09 1.71E-06 1.83E-03 7.35E-02
Copper 4.18E+02 5.73E-04 4.00E-02 1.43E-02 2.28E-05 4.00E-02 5.71E-04 8.70E-08 NA  1.49E-02
Iron 7.45E+04 1.02E-01 7.00E-01 1.46E-01 4.07E-03 7.00E-01 5.82E-03 1.55E-05 NA  1.52E-01
Lead 2.17E+03 2.97E-03 NA  1.19E-04 NA  4.52E-07 NA  
Manganese 1.11E+03 1.52E-03 2.40E-02 6.34E-02 6.07E-05 2.40E-02 2.53E-03 2.31E-07 1.43E-05 1.62E-02 8.21E-02
Nickel 7.21E+01 9.88E-05 2.00E-02 4.94E-03 3.94E-06 2.00E-02 1.97E-04 1.50E-08 2.57E-05 5.84E-04 5.72E-03
Selenium 4.60E+00 6.30E-06 5.00E-03 1.26E-03 2.51E-07 5.00E-03 5.03E-05 9.58E-10 5.71E-03 1.68E-07 1.31E-03
Silver 1.10E+00 1.51E-06 5.00E-03 3.01E-04 6.01E-08 5.00E-03 1.20E-05 2.29E-10 NA  3.13E-04
Thallium 4.90E+00 6.71E-06 6.60E-05 1.02E-01 2.68E-07 6.60E-05 4.06E-03 1.02E-09 NA  1.06E-01

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

  Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Vanadium 6.42E+01 8.79E-05 5.00E-03 1.76E-02 3.51E-06 5.00E-03 7.02E-04 1.34E-08 NA  1.83E-02
Zinc 8.03E+03 1.10E-02 3.00E-01 3.67E-02 4.39E-04 3.00E-01 1.46E-03 1.67E-06 NA  3.81E-02
Pesticides/PCBs
4,4'-DDD 9.90E-03 1.36E-08 NA  2.71E-09 NA  2.06E-12 NA  
4,4'-DDE 3.50E-03 4.79E-09 NA  9.57E-10 NA  7.29E-13 NA  
4,4'-DDT 9.50E-03 1.30E-08 5.00E-04 2.60E-05 2.60E-09 5.00E-04 5.19E-06 1.98E-12 NA  3.12E-05
Endrin 5.50E-03 7.53E-09 3.00E-04 2.51E-05 1.50E-09 3.00E-04 5.01E-06 1.15E-12 NA  3.01E-05
Endrin ketone 1.40E-02 1.92E-08 3.00E-04 6.39E-05 3.83E-09 3.00E-04 1.28E-05 2.91E-12 NA  7.67E-05
gamma-Chlordane 1.70E-03 2.33E-09 5.00E-04 4.66E-06 4.65E-10 5.00E-04 9.29E-07 3.54E-13 2.00E-04 1.77E-09 5.59E-06
Methoxychlor 9.90E-03 1.36E-08 2.00E-05 6.78E-04 2.71E-09 2.00E-05 1.35E-04 2.06E-12 NA  8.13E-04
SVOCs/VOCs
2-Methylnaphthalene 1.70E-01 2.33E-07 4.00E-03 5.82E-05 1.39E-07 4.00E-03 3.48E-05 3.54E-11 NA  9.31E-05
Acenaphthylene 6.90E-01 9.45E-07 NA  5.66E-07 NA  1.44E-10 NA  
Anthracene 8.60E-01 1.18E-06 3.00E-01 3.93E-06 7.05E-07 3.00E-01 2.35E-06 1.79E-10 NA  6.28E-06
Benzo(a)anthracene 1.30E+00 1.78E-06 NA  1.07E-06 NA  2.71E-10 NA  
Benzo(a)pyrene 2.60E+00 3.56E-06 NA  2.13E-06 NA  5.41E-10 NA  
Benzo(b)fluoranthene 1.70E+00 2.33E-06 NA  1.39E-06 NA  3.54E-10 NA  
Benzo(g,h,i)perylene 2.30E+00 3.15E-06 NA  1.89E-06 NA  4.79E-10 NA  
Benzo(k)fluoranthene 1.50E+00 2.05E-06 NA  1.23E-06 NA  3.12E-10 NA  
Biphenyl (diphenyl) 1.60E-01 2.19E-07 5.00E-02 4.38E-06 8.75E-08 5.00E-02 1.75E-06 3.33E-11 NA  6.13E-06
Chrysene 1.80E+00 2.47E-06 NA  1.48E-06 NA  3.75E-10 NA  
Fluoranthene 3.00E+00 4.11E-06 4.00E-02 1.03E-04 2.46E-06 4.00E-02 6.15E-05 6.25E-10 NA  1.64E-04
Fluorene 5.00E-01 6.85E-07 4.00E-02 1.71E-05 4.10E-07 4.00E-02 1.02E-05 1.04E-10 NA  2.74E-05
Indeno(1,2,3-c,d)pyrene 2.30E+00 3.15E-06 NA  1.89E-06 NA  4.79E-10 NA  
Naphthalene 1.60E-01 2.19E-07 2.00E-02 1.10E-05 1.31E-07 2.00E-02 6.56E-06 3.33E-11 8.57E-04 3.89E-08 1.76E-05
Phenanthrene 4.40E+00 6.03E-06 NA  3.61E-06 NA  9.16E-10 NA  
Pyrene 4.40E+00 6.03E-06 3.00E-02 2.01E-04 3.61E-06 3.00E-02 1.20E-04 9.16E-10 NA  3.21E-04
Acetone 5.00E-02 6.85E-08 9.00E-01 7.61E-08 2.73E-08 9.00E-01 3.04E-08 1.04E-11 8.86E+00 1.18E-12 1.06E-07
cis-1,2-Dichloroethene 2.00E-03 2.74E-09 1.00E-02 2.74E-07 1.09E-09 1.00E-02 1.09E-07 4.16E-13 NA  3.83E-07
Methyl ethyl ketone 2.10E-02 2.88E-08 6.00E-01 4.79E-08 1.15E-08 6.00E-01 1.91E-08 4.37E-12 1.43E+00 3.06E-12 6.71E-08
Methylene chloride 4.00E-03 5.48E-09 6.00E-02 9.13E-08 2.19E-09 6.00E-02 3.64E-08 8.33E-13 2.86E-01 2.91E-12 1.28E-07
Toluene 9.00E-03 1.23E-08 8.00E-02 1.54E-07 4.92E-09 8.00E-02 6.15E-08 1.87E-12 8.57E-02 2.19E-11 2.16E-07
Xylenes, total 5.00E-03 6.85E-09 2.00E-01 3.42E-08 2.73E-09 2.00E-01 1.37E-08 1.04E-12 2.86E-02 3.64E-11 4.79E-08
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 4.81E-11 NA  5.76E-12 NA  7.31E-15 1.14E-08 6.39E-07 6.39E-07
1,2,3,4,6,7,8-HpCDF 3.08E-05 4.22E-11 NA  5.05E-12 NA  6.41E-15 1.14E-08 5.61E-07 5.61E-07
1,2,3,4,7,8,9-HpCDF 2.83E-06 3.88E-12 NA  4.64E-13 NA  5.89E-16 1.14E-08 5.16E-08 5.16E-08
1,2,3,4,7,8-HxCDD 2.83E-06 3.88E-12 NA  4.64E-13 NA  5.89E-16 1.14E-08 5.16E-08 5.16E-08
1,2,3,4,7,8-HxCDF 1.74E-05 2.38E-11 NA  2.85E-12 NA  3.62E-15 1.14E-08 3.17E-07 3.17E-07
1,2,3,6,7,8-HxCDD 5.59E-06 7.66E-12 NA  9.17E-13 NA  1.16E-15 1.14E-08 1.02E-07 1.02E-07
1,2,3,6,7,8-HxCDF 1.13E-05 1.55E-11 NA  1.85E-12 NA  2.35E-15 1.14E-08 2.06E-07 2.06E-07
1,2,3,7,8,9-HxCDD 3.75E-06 5.14E-12 NA  6.15E-13 NA  7.81E-16 1.14E-08 6.83E-08 6.83E-08
1,2,3,7,8,9-HxCDF 3.79E-06 5.19E-12 NA  6.21E-13 NA  7.89E-16 1.14E-08 6.90E-08 6.90E-08
1,2,3,7,8-PeCDD 3.37E-06 4.62E-12 NA  5.53E-13 NA  7.02E-16 1.14E-08 6.14E-08 6.14E-08
1,2,3,7,8-PeCDF 3.91E-06 5.36E-12 NA  6.41E-13 NA  8.14E-16 1.14E-08 7.12E-08 7.12E-08
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

2,3,4,6,7,8-HxCDF 1.55E-05 2.12E-11 NA  2.54E-12 NA  3.23E-15 1.14E-08 2.82E-07 2.82E-07
2,3,4,7,8-PeCDF 3.32E-05 4.55E-11 NA  5.44E-12 NA  6.91E-15 1.14E-08 6.05E-07 6.05E-07
2,3,7,8-TCDD 8.98E-07 1.23E-12 NA  1.47E-13 NA  1.87E-16 1.14E-08 1.64E-08 1.64E-08
2,3,7,8-TCDF 8.22E-06 1.13E-11 NA  1.35E-12 NA  1.71E-15 1.14E-08 1.50E-07 1.50E-07
OCDD 3.57E-04 4.89E-10 NA  5.85E-11 NA  7.43E-14 1.14E-08 6.50E-06 6.50E-06
OCDF 1.88E-05 2.58E-11 NA  3.08E-12 NA  3.91E-15 1.14E-08 3.42E-07 3.42E-07

Total Risk (Hazard Index): 1.36 Total Risk (Hazard Index): 0.06 Total Risk (Hazard Index): 0.03 1.45
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-35
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units
Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (0 to 6 yrs) Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 2900 cm2/day [soil]
Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.35E+04 1.48E-02 NA  4.29E-04 NA  5.62E-07 NA  
Antimony 2.16E+02 2.37E-04 NA  6.86E-06 NA  8.99E-09 NA  
Arsenic 2.00E+01 2.19E-05 1.50E+00 3.29E-05 1.91E-06 1.50E+00 2.86E-06 8.33E-10 1.51E+01 1.25E-08 3.57E-05
Barium 3.80E+03 4.16E-03 NA  1.21E-04 NA  1.58E-07 NA  
Beryllium 9.20E-01 1.01E-06 NA  2.92E-08 NA  3.83E-11 8.40E+00 3.22E-10 3.22E-10
Cadmium 1.11E+01 1.22E-05 NA  3.53E-08 NA  4.62E-10 6.30E+00 2.91E-09 2.91E-09
Chromium 1.02E+02 1.12E-04 NA  3.24E-06 NA  4.25E-09 NA  
Cobalt 1.51E+01 1.65E-05 NA  4.80E-07 NA  6.29E-10 3.15E+00 1.98E-09 1.98E-09
Copper 4.18E+02 4.58E-04 NA  1.33E-05 NA  1.74E-08 NA  
Iron 7.45E+04 8.16E-02 NA  2.37E-03 NA  3.10E-06 NA  
Lead 2.17E+03 2.38E-03 NA  6.90E-05 NA  9.04E-08 NA  
Manganese 1.11E+03 1.22E-03 NA  3.53E-05 NA  4.62E-08 NA  
Nickel 7.21E+01 7.90E-05 NA  2.29E-06 NA  3.00E-09 9.10E-01 2.73E-09 2.73E-09
Selenium 4.60E+00 5.04E-06 NA  1.46E-07 NA  1.92E-10 NA  
Silver 1.10E+00 1.21E-06 NA  3.50E-08 NA  4.58E-11 NA  
Thallium 4.90E+00 5.37E-06 NA  1.56E-07 NA  2.04E-10 NA  
Vanadium 6.42E+01 7.04E-05 NA  2.04E-06 NA  2.67E-09 NA  
Zinc 8.03E+03 8.80E-03 NA  2.55E-04 NA  3.34E-07 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

  Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 9.90E-03 1.08E-08 2.40E-01 2.60E-09 1.57E-09 2.40E-01 3.78E-10 4.12E-13 2.42E-01 9.95E-14 2.98E-09
4,4'-DDE 3.50E-03 3.84E-09 3.40E-01 1.30E-09 5.56E-10 3.40E-01 1.89E-10 1.46E-13 3.40E-01 4.95E-14 1.49E-09
4,4'-DDT 9.50E-03 1.04E-08 3.40E-01 3.54E-09 1.51E-09 3.40E-01 5.13E-10 3.96E-13 3.40E-01 1.34E-13 4.05E-09
Endrin 5.50E-03 6.03E-09 NA  8.74E-10 NA  2.29E-13 NA  
Endrin ketone 1.40E-02 1.53E-08 NA  2.22E-09 NA  5.83E-13 NA  
gamma-Chlordane 1.70E-03 1.86E-09 1.20E+00 2.24E-09 2.70E-10 1.20E+00 3.24E-10 7.08E-14 3.50E-01 2.48E-14 2.56E-09
Methoxychlor 9.90E-03 1.08E-08 NA  1.57E-09 NA  4.12E-13 NA  
SVOCs/VOCs
2-Methylnaphthalene 1.70E-01 1.86E-07 NA  8.10E-08 NA  7.08E-12 NA  
Acenaphthylene 6.90E-01 7.56E-07 NA  3.29E-07 NA  2.87E-11 NA  
Anthracene 8.60E-01 9.42E-07 NA  4.10E-07 NA  3.58E-11 NA  
Benzo(a)anthracene 1.30E+00 1.42E-06 1.20E+00 1.71E-06 6.20E-07 1.20E+00 7.44E-07 5.41E-11 3.85E-01 2.08E-11 2.45E-06
Benzo(a)pyrene 2.60E+00 2.85E-06 1.20E+01 3.42E-05 1.24E-06 1.20E+01 1.49E-05 1.08E-10 3.85E+00 4.17E-10 4.91E-05
Benzo(b)fluoranthene 1.70E+00 1.86E-06 1.20E+00 2.24E-06 8.10E-07 1.20E+00 9.72E-07 7.08E-11 3.85E-01 2.73E-11 3.21E-06
Benzo(g,h,i)perylene 2.30E+00 2.52E-06 NA  1.10E-06 NA  9.58E-11 NA  
Benzo(k)fluoranthene 1.50E+00 1.64E-06 1.20E+00 1.97E-06 7.15E-07 1.20E+00 8.58E-07 6.25E-11 3.85E-01 2.40E-11 2.83E-06
Biphenyl (diphenyl) 1.60E-01 1.75E-07 NA  5.08E-08 NA  6.66E-12 NA  
Chrysene 1.80E+00 1.97E-06 1.20E-01 2.37E-07 8.58E-07 1.20E-01 1.03E-07 7.49E-11 3.85E-02 2.89E-12 3.40E-07
Fluoranthene 3.00E+00 3.29E-06 NA  1.43E-06 NA  1.25E-10 NA  
Fluorene 5.00E-01 5.48E-07 NA  2.38E-07 NA  2.08E-11 NA  
Indeno(1,2,3-c,d)pyrene 2.30E+00 2.52E-06 1.20E+00 3.02E-06 1.10E-06 1.20E+00 1.32E-06 9.58E-11 3.85E-01 3.69E-11 4.34E-06
Naphthalene 1.60E-01 1.75E-07 1.20E-01 2.10E-08 7.63E-08 1.20E-01 9.15E-09 6.66E-12 1.19E-01 7.93E-13 3.02E-08
Phenanthrene 4.40E+00 4.82E-06 NA  2.10E-06 NA  1.83E-10 NA  
Pyrene 4.40E+00 4.82E-06 NA  2.10E-06 NA  1.83E-10 NA  
Acetone 5.00E-02 5.48E-08 NA  1.59E-08 NA  2.08E-12 NA  
cis-1,2-Dichloroethene 2.00E-03 2.19E-09 NA  6.36E-10 NA  8.33E-14 NA  
Methyl ethyl ketone 2.10E-02 2.30E-08 NA  6.67E-09 NA  8.74E-13 NA  
Methylene chloride 4.00E-03 4.38E-09 1.40E-02 6.14E-11 1.27E-09 1.40E-02 1.78E-11 1.67E-13 3.50E-03 5.83E-16 7.92E-11
Toluene 9.00E-03 9.86E-09 NA  2.86E-09 NA  3.75E-13 NA  
Xylenes, total 5.00E-03 5.48E-09 NA  1.59E-09 NA  2.08E-13 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 3.85E-11 1.50E+03 5.77E-08 3.35E-12 1.50E+03 5.02E-09 1.46E-15 1.50E+03 2.19E-12 6.27E-08
1,2,3,4,6,7,8-HpCDF 3.08E-05 3.38E-11 1.50E+03 5.06E-08 2.94E-12 1.50E+03 4.40E-09 1.28E-15 1.50E+03 1.92E-12 5.50E-08
1,2,3,4,7,8,9-HpCDF 2.83E-06 3.10E-12 1.50E+03 4.65E-09 2.70E-13 1.50E+03 4.05E-10 1.18E-16 1.50E+03 1.77E-13 5.06E-09
1,2,3,4,7,8-HxCDD 2.83E-06 3.10E-12 1.50E+04 4.65E-08 2.70E-13 1.50E+04 4.05E-09 1.18E-16 1.50E+04 1.77E-12 5.06E-08
1,2,3,4,7,8-HxCDF 1.74E-05 1.91E-11 1.50E+04 2.86E-07 1.66E-12 1.50E+04 2.49E-08 7.24E-16 1.50E+04 1.09E-11 3.11E-07
1,2,3,6,7,8-HxCDD 5.59E-06 6.13E-12 1.50E+04 9.19E-08 5.33E-13 1.50E+04 7.99E-09 2.33E-16 1.50E+04 3.49E-12 9.99E-08
1,2,3,6,7,8-HxCDF 1.13E-05 1.24E-11 1.50E+04 1.86E-07 1.08E-12 1.50E+04 1.62E-08 4.71E-16 1.50E+04 7.06E-12 2.02E-07
1,2,3,7,8,9-HxCDD 3.75E-06 4.11E-12 1.50E+04 6.16E-08 3.58E-13 1.50E+04 5.36E-09 1.56E-16 1.50E+04 2.34E-12 6.70E-08
1,2,3,7,8,9-HxCDF 3.79E-06 4.15E-12 1.50E+04 6.23E-08 3.61E-13 1.50E+04 5.42E-09 1.58E-16 1.50E+04 2.37E-12 6.77E-08
1,2,3,7,8-PeCDD 3.37E-06 3.69E-12 1.50E+05 5.54E-07 3.21E-13 1.50E+05 4.82E-08 1.40E-16 1.50E+05 2.10E-11 6.02E-07
1,2,3,7,8-PeCDF 3.91E-06 4.28E-12 7.50E+03 3.21E-08 3.73E-13 7.50E+03 2.80E-09 1.63E-16 7.50E+03 1.22E-12 3.49E-08
2,3,4,6,7,8-HxCDF 1.55E-05 1.70E-11 1.50E+04 2.55E-07 1.48E-12 1.50E+04 2.22E-08 6.45E-16 1.50E+04 9.68E-12 2.77E-07
2,3,4,7,8-PeCDF 3.32E-05 3.64E-11 7.50E+04 2.73E-06 3.17E-12 7.50E+04 2.37E-07 1.38E-15 7.50E+04 1.04E-10 2.97E-06
2,3,7,8-TCDD 8.98E-07 9.84E-13 1.50E+05 1.48E-07 8.56E-14 1.50E+05 1.28E-08 3.74E-17 1.50E+05 5.61E-12 1.60E-07
2,3,7,8-TCDF 8.22E-06 9.01E-12 1.50E+04 1.35E-07 7.84E-13 1.50E+04 1.18E-08 3.42E-16 1.50E+04 5.13E-12 1.47E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

OCDD 3.57E-04 3.91E-10 1.50E+01 5.87E-09 3.40E-11 1.50E+01 5.11E-10 1.49E-14 1.50E+01 2.23E-13 6.38E-09
OCDF 1.88E-05 2.06E-11 1.50E+01 3.09E-10 1.79E-12 1.50E+01 2.69E-11 7.83E-16 1.50E+01 1.17E-14 3.36E-10

Total Risk: 8.10E-05 Total Risk: 2.21E-05 Total Risk: 2.12E-08 1.03E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-36
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (0 to 6 yrs) Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 2900 cm2/day [soil]
Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Aluminum 1.35E+04 1.73E-01 1.00E+00 1.73E-01 5.01E-03 1.00E+00 5.01E-03 6.56E-06 1.40E-03 4.68E-03 1.82E-01
Antimony 2.16E+02 2.76E-03 4.00E-04 6.90E+00 8.01E-05 4.00E-04 2.00E-01 1.05E-07 NA  7.10E+00
Arsenic 2.00E+01 2.56E-04 3.00E-04 8.52E-01 2.22E-05 3.00E-04 7.42E-02 9.72E-09 4.29E-06 2.27E-03 9.29E-01
Barium 3.80E+03 4.86E-02 2.00E-01 2.43E-01 1.41E-03 2.00E-01 7.04E-03 1.85E-06 1.43E-04 1.29E-02 2.63E-01
Beryllium 9.20E-01 1.18E-05 2.00E-03 5.88E-03 3.41E-07 2.00E-03 1.71E-04 4.47E-10 2.00E-06 2.23E-04 6.28E-03
Cadmium 1.11E+01 1.42E-04 1.10E-05 1.29E+01 4.12E-07 1.10E-05 3.74E-02 5.39E-09 2.86E-06 1.89E-03 1.29E+01
Chromium 1.02E+02 1.30E-03 NA  3.78E-05 NA  4.95E-08 NA  
Cobalt 1.51E+01 1.93E-04 3.00E-04 6.44E-01 5.60E-06 3.00E-04 1.87E-02 7.34E-09 1.71E-06 4.28E-03 6.66E-01
Copper 4.18E+02 5.34E-03 4.00E-02 1.34E-01 1.55E-04 4.00E-02 3.87E-03 2.03E-07 NA  1.37E-01
Iron 7.45E+04 9.53E-01 7.00E-01 1.36E+00 2.76E-02 7.00E-01 3.95E-02 3.62E-05 NA  1.40E+00
Lead 2.17E+03 2.77E-02 NA  8.05E-04 NA  1.05E-06 NA  
Manganese 1.11E+03 1.42E-02 2.40E-02 5.91E-01 4.12E-04 2.40E-02 1.71E-02 5.39E-07 1.43E-05 3.77E-02 6.46E-01
Nickel 7.21E+01 9.22E-04 1.10E-02 8.38E-02 2.67E-05 1.10E-02 2.43E-03 3.50E-08 2.57E-05 1.36E-03 8.76E-02
Selenium 4.60E+00 5.88E-05 5.00E-03 1.18E-02 1.71E-06 5.00E-03 3.41E-04 2.23E-09 5.71E-03 3.91E-07 1.21E-02
Silver 1.10E+00 1.41E-05 5.00E-03 2.81E-03 4.08E-07 5.00E-03 8.16E-05 5.34E-10 NA  2.89E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

    Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Thallium 4.90E+00 6.26E-05 6.60E-05 9.49E-01 1.82E-06 6.60E-05 2.75E-02 2.38E-09 NA  9.77E-01
Vanadium 6.42E+01 8.21E-04 5.00E-03 1.64E-01 2.38E-05 5.00E-03 4.76E-03 3.12E-08 NA  1.69E-01
Zinc 8.03E+03 1.03E-01 3.00E-01 3.42E-01 2.98E-03 3.00E-01 9.92E-03 3.90E-06 NA  3.52E-01
Pesticides/PCBs
4,4'-DDD 9.90E-03 1.27E-07 NA  1.84E-08 NA  4.81E-12 NA  
4,4'-DDE 3.50E-03 4.47E-08 NA  6.49E-09 NA  1.70E-12 NA  
4,4'-DDT 9.50E-03 1.21E-07 5.00E-04 2.43E-04 1.76E-08 5.00E-04 3.52E-05 4.61E-12 NA  2.78E-04
Endrin 5.50E-03 7.03E-08 3.00E-04 2.34E-04 1.02E-08 3.00E-04 3.40E-05 2.67E-12 NA  2.68E-04
Endrin ketone 1.40E-02 1.79E-07 3.00E-04 5.97E-04 2.60E-08 3.00E-04 8.65E-05 6.80E-12 NA  6.83E-04
gamma-Chlordane 1.70E-03 2.17E-08 3.30E-05 6.59E-04 3.15E-09 3.30E-05 9.55E-05 8.26E-13 2.00E-04 4.13E-09 7.54E-04
Methoxychlor 9.90E-03 1.27E-07 2.00E-05 6.33E-03 1.84E-08 2.00E-05 9.18E-04 4.81E-12 2.00E-05 2.40E-07 7.25E-03
SVOCs/VOCs
2-Methylnaphthalene 1.70E-01 2.17E-06 4.00E-03 5.43E-04 9.45E-07 4.00E-03 2.36E-04 8.26E-11 NA  7.80E-04
Acenaphthylene 6.90E-01 8.82E-06 NA  3.84E-06 NA  3.35E-10 NA  
Anthracene 8.60E-01 1.10E-05 3.00E-01 3.67E-05 4.78E-06 3.00E-01 1.59E-05 4.18E-10 NA  5.26E-05
Benzo(a)anthracene 1.30E+00 1.66E-05 NA  7.23E-06 NA  6.31E-10 NA  
Benzo(a)pyrene 2.60E+00 3.32E-05 NA  1.45E-05 NA  1.26E-09 NA  
Benzo(b)fluoranthene 1.70E+00 2.17E-05 NA  9.45E-06 NA  8.26E-10 NA  
Benzo(g,h,i)perylene 2.30E+00 2.94E-05 NA  1.28E-05 NA  1.12E-09 NA  
Benzo(k)fluoranthene 1.50E+00 1.92E-05 NA  8.34E-06 NA  7.29E-10 NA  
Biphenyl (diphenyl) 1.60E-01 2.05E-06 5.00E-02 4.09E-05 5.93E-07 5.00E-02 1.19E-05 7.77E-11 NA  5.28E-05
Chrysene 1.80E+00 2.30E-05 NA  1.00E-05 NA  8.74E-10 NA  
Fluoranthene 3.00E+00 3.84E-05 4.00E-02 9.59E-04 1.67E-05 4.00E-02 4.17E-04 1.46E-09 NA  1.38E-03
Fluorene 5.00E-01 6.39E-06 4.00E-02 1.60E-04 2.78E-06 4.00E-02 6.95E-05 2.43E-10 NA  2.29E-04
Indeno(1,2,3-c,d)pyrene 2.30E+00 2.94E-05 NA  1.28E-05 NA  1.12E-09 NA  
Naphthalene 1.60E-01 2.05E-06 2.00E-02 1.02E-04 8.90E-07 2.00E-02 4.45E-05 7.77E-11 8.57E-04 9.07E-08 1.47E-04
Phenanthrene 4.40E+00 5.63E-05 NA  2.45E-05 NA  2.14E-09 NA  
Pyrene 4.40E+00 5.63E-05 3.00E-02 1.88E-03 2.45E-05 3.00E-02 8.16E-04 2.14E-09 NA  2.69E-03
Acetone 5.00E-02 6.39E-07 9.00E-01 7.10E-07 1.85E-07 9.00E-01 2.06E-07 2.43E-11 8.86E+00 2.74E-12 9.16E-07
cis-1,2-Dichloroethene 2.00E-03 2.56E-08 1.00E-02 2.56E-06 7.42E-09 1.00E-02 7.42E-07 9.72E-13 NA  3.30E-06
Methyl ethyl ketone 2.10E-02 2.68E-07 6.00E-01 4.47E-07 7.79E-08 6.00E-01 1.30E-07 1.02E-11 1.43E+00 7.14E-12 5.77E-07
Methylene chloride 4.00E-03 5.11E-08 6.00E-02 8.52E-07 1.48E-08 6.00E-02 2.47E-07 1.94E-12 2.86E-01 6.80E-12 1.10E-06
Toluene 9.00E-03 1.15E-07 8.00E-02 1.44E-06 3.34E-08 8.00E-02 4.17E-07 4.37E-12 8.57E-02 5.10E-11 1.86E-06
Xylenes, total 5.00E-03 6.39E-08 2.00E-01 3.20E-07 1.85E-08 2.00E-01 9.27E-08 2.43E-12 2.86E-02 8.50E-11 4.12E-07
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 4.49E-10 NA  3.90E-11 NA  1.71E-14 1.14E-08 1.49E-06 1.49E-06
1,2,3,4,6,7,8-HpCDF 3.08E-05 3.94E-10 NA  3.43E-11 NA  1.50E-14 1.14E-08 1.31E-06 1.31E-06
1,2,3,4,7,8,9-HpCDF 2.83E-06 3.62E-11 NA  3.15E-12 NA  1.37E-15 1.14E-08 1.20E-07 1.20E-07
1,2,3,4,7,8-HxCDD 2.83E-06 3.62E-11 NA  3.15E-12 NA  1.37E-15 1.14E-08 1.20E-07 1.20E-07
1,2,3,4,7,8-HxCDF 1.74E-05 2.22E-10 NA  1.94E-11 NA  8.45E-15 1.14E-08 7.40E-07 7.40E-07
1,2,3,6,7,8-HxCDD 5.59E-06 7.15E-11 NA  6.22E-12 NA  2.72E-15 1.14E-08 2.38E-07 2.38E-07
1,2,3,6,7,8-HxCDF 1.13E-05 1.44E-10 NA  1.26E-11 NA  5.49E-15 1.14E-08 4.80E-07 4.80E-07
1,2,3,7,8,9-HxCDD 3.75E-06 4.79E-11 NA  4.17E-12 NA  1.82E-15 1.14E-08 1.59E-07 1.59E-07
1,2,3,7,8,9-HxCDF 3.79E-06 4.85E-11 NA  4.22E-12 NA  1.84E-15 1.14E-08 1.61E-07 1.61E-07
1,2,3,7,8-PeCDD 3.37E-06 4.31E-11 NA  3.75E-12 NA  1.64E-15 1.14E-08 1.43E-07 1.43E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

1,2,3,7,8-PeCDF 3.91E-06 5.00E-11 NA  4.35E-12 NA  1.90E-15 1.14E-08 1.66E-07 1.66E-07
2,3,4,6,7,8-HxCDF 1.55E-05 1.98E-10 NA  1.72E-11 NA  7.53E-15 1.14E-08 6.59E-07 6.59E-07
2,3,4,7,8-PeCDF 3.32E-05 4.24E-10 NA  3.69E-11 NA  1.61E-14 1.14E-08 1.41E-06 1.41E-06
2,3,7,8-TCDD 8.98E-07 1.15E-11 NA  9.99E-13 NA  4.36E-16 1.14E-08 3.82E-08 3.82E-08
2,3,7,8-TCDF 8.22E-06 1.05E-10 NA  9.14E-12 NA  3.99E-15 1.14E-08 3.49E-07 3.49E-07
OCDD 3.57E-04 4.56E-09 NA  3.97E-10 NA  1.73E-13 1.14E-08 1.52E-05 1.52E-05
OCDF 1.88E-05 2.40E-10 NA  2.09E-11 NA  9.13E-15 1.14E-08 7.99E-07 7.99E-07

Total Risk (Hazard Index): 25 Total Risk (Hazard Index): 0.45 Total Risk (Hazard Index): 0.07 25.9
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 26
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-37
Cancer Risk Results Detailed Summary of Risk Drivers - Shallow Soil - Future Adult/Child Resident - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 1.4E-05 1.7E-06 2.1E-08 1.6E-05 33% 3.3E-05 2.9E-06 1.3E-08 3.6E-05 35%
Subtotal Metals 1.4E-05 1.7E-06 3.5E-08 1.6E-05 33% 3.3E-05 2.9E-06 2.0E-08 3.6E-05 35%

SVOCs/VOCs
Benzo(a)anthracene 7.3E-07 4.4E-07 3.6E-11 1.2E-06 2.5% 1.7E-06 7.4E-07 2.1E-11 2.5E-06 2%
Benzo(a)pyrene 1.5E-05 8.8E-06 7.1E-10 2.3E-05 49% 3.4E-05 1.5E-05 4.2E-10 4.9E-05 48%
Benzo(b)fluoranthene 9.6E-07 5.7E-07 4.7E-11 1.5E-06 3% 2.2E-06 9.7E-07 2.7E-11 3.2E-06 3%
Benzo(k)fluoranthene 8.5E-07 5.1E-07 4.1E-11 1.4E-06 3% 2.0E-06 8.6E-07 2.4E-11 2.8E-06 3%
Indeno(1,2,3-c,d)pyrene 1.3E-06 7.8E-07 6.3E-11 2.1E-06 4.3% 3.0E-06 1.3E-06 3.7E-11 4.3E-06 4%
Subtotal SVOCs/VOCs 1.9E-05 1.1E-05 9.1E-10 3.0E-05 62% 4.3E-05 1.9E-05 5.3E-10 6.2E-05 60%

Dioxans/Furans
2,3,4,7,8-PeCDF 1.2E-06 1.4E-07 1.8E-10 1.3E-06 3% 2.7E-06 2.4E-07 1.0E-10 3.0E-06 3%
Subtotal Dioxans/Furans 2.0E-06 2.4E-07 3.1E-10 2.3E-06 5% 4.7E-06 4.1E-07 1.8E-10 5.1E-06 5%

Total: 3.5E-05 1.3E-05 3.6E-08 4.8E-05 8.1E-05 2.2E-05 2.1E-08 1.0E-04

Total Estimated Cancer Risk Across All Exposure Routes: 5E-05 1E-04

Sum of Adult and Child Excess Lifetime Cancer Risk (30 year exposure): 1.2E-04 3.5E-05 5.8E-08 1.51E-04

Total Estimated Adult plus Child Cancer Risk Across All Exposure Routes: 2E-04

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-38
Noncancer Risk Results Detailed Summary of Risk Drivers - Shallow Soil - Future Adult/Child Resident - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.8E-02 7.4E-04 2.0E-03 2.1E-02 1% 1.7E-01 5.0E-03 4.7E-03 1.8E-01 1%
Antimony 7.4E-01 3.0E-02  7.7E-01 53% 6.9E+00 2.0E-01  7.1E+00 27%
Arsenic 9.1E-02 1.1E-02 9.7E-04 1.0E-01 7% 8.5E-01 7.4E-02 2.3E-03 9.3E-01 4%
Barium 2.6E-02 1.0E-03 5.5E-03 3.3E-02 2% 2.4E-01 7.0E-03 1.3E-02 2.6E-01 1%
Cadmium 3.0E-02 1.2E-04 8.1E-04 3.1E-02 2% 1.3E+01 3.7E-02 1.9E-03 1.3E+01 50%
Cobalt 6.9E-02 2.8E-03 1.8E-03 7.4E-02 5% 6.4E-01 1.9E-02 4.3E-03 6.7E-01 3%
Copper 1.4E-02 5.7E-04  1.5E-02 1.0% 1.3E-01 3.9E-03  1.4E-01 0.5%
Iron 1.5E-01 5.8E-03  1.5E-01 10% 1.4E+00 3.9E-02  1.4E+00 5%
Manganese 6.3E-02 2.5E-03 1.6E-02 8.2E-02 6% 5.9E-01 1.7E-02 3.8E-02 6.5E-01 2%
Thallium 1.0E-01 4.1E-03  1.1E-01 7% 9.5E-01 2.8E-02  9.8E-01 4%
Vanadium 1.8E-02 7.0E-04  1.8E-02 1% 1.6E-01 4.8E-03  1.7E-01 1%
Zinc 3.7E-02 1.5E-03  3.8E-02 3% 3.4E-01 9.9E-03  3.5E-01 1%
Subtotal Metals 1.4E+00 6.1E-02 2.8E-02 1.5E+00 100% 2.5E+01 4.5E-01 6.5E-02 2.6E+01 100%

Total: 1.4 0.1 0.03 1.5 25 0.5 0.1 25.9

Total Estimated Hazard Index Across All Exposure Routes: 1 26

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-39
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Occupational Exposure Scenario - Industrial Worker Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals   
Aluminum 1.35E+04 4.72E-03 NA  5.38E-04 NA  7.17E-07 NA  
Antimony 2.16E+02 7.55E-05 NA  8.60E-06 NA  1.15E-08 NA  
Arsenic 2.00E+01 6.99E-06 1.50E+00 1.05E-05 2.39E-06 1.50E+00 3.59E-06 1.06E-09 1.51E+01 1.60E-08 1.41E-05
Barium 3.80E+03 1.33E-03 NA  1.51E-04 NA  2.02E-07 NA  
Beryllium 9.20E-01 3.21E-07 NA  3.67E-08 NA  4.89E-11 8.40E+00 4.10E-10 4.10E-10
Cadmium 1.11E+01 3.88E-06 NA  4.42E-08 NA  5.90E-10 6.30E+00 3.71E-09 3.71E-09
Chromium 1.02E+02 3.56E-05 NA  4.06E-06 NA  5.42E-09 NA  
Cobalt 1.51E+01 5.28E-06 NA  6.02E-07 NA  8.02E-10 3.15E+00 2.53E-09 2.53E-09
Copper 4.18E+02 1.46E-04 NA  1.67E-05 NA  2.22E-08 NA  
Iron 7.45E+04 2.60E-02 NA  2.97E-03 NA  3.96E-06 NA  
Lead 2.17E+03 7.58E-04 NA  8.64E-05 NA  1.15E-07 NA  
Manganese 1.11E+03 3.88E-04 NA  4.42E-05 NA  5.90E-08 NA  
Nickel 7.21E+01 2.52E-05 NA  2.87E-06 NA  3.83E-09 9.10E-01 3.48E-09 3.48E-09
Selenium 4.60E+00 1.61E-06 NA  1.83E-07 NA  2.44E-10 NA  
Silver 1.10E+00 3.84E-07 NA  4.38E-08 NA  5.84E-11 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Thallium 4.90E+00 1.71E-06 NA  1.95E-07 NA  2.60E-10 NA  
Vanadium 6.42E+01 2.24E-05 NA  2.56E-06 NA  3.41E-09 NA  
Zinc 8.03E+03 2.81E-03 NA  3.20E-04 NA  4.26E-07 NA  
Pesticides/PCBs
4,4'-DDD 9.90E-03 3.46E-09 2.40E-01 8.30E-10 1.97E-09 2.40E-01 4.73E-10 5.26E-13 2.42E-01 1.27E-13 1.30E-09
4,4'-DDE 3.50E-03 1.22E-09 3.40E-01 4.16E-10 6.97E-10 3.40E-01 2.37E-10 1.86E-13 3.40E-01 6.31E-14 6.53E-10
4,4'-DDT 9.50E-03 3.32E-09 3.40E-01 1.13E-09 1.89E-09 3.40E-01 6.43E-10 5.05E-13 3.40E-01 1.71E-13 1.77E-09
Endrin 5.50E-03 1.92E-09 NA  1.10E-09 NA  2.92E-13 NA  
Endrin ketone 1.40E-02 4.89E-09 NA  2.79E-09 NA  7.44E-13 NA  
gamma-Chlordane 1.70E-03 5.94E-10 1.20E+00 7.13E-10 3.39E-10 1.20E+00 4.06E-10 9.03E-14 3.50E-01 3.16E-14 1.12E-09
Methoxychlor 9.90E-03 3.46E-09 NA  1.97E-09 NA  5.26E-13 NA  
SVOCs/VOCs
2-Methylnaphthalene 1.70E-01 5.94E-08 NA  1.02E-07 NA  9.03E-12 NA  
Acenaphthylene 6.90E-01 2.41E-07 NA  4.12E-07 NA  3.66E-11 NA  
Anthracene 8.60E-01 3.01E-07 NA  5.14E-07 NA  4.57E-11 NA  
Benzo(a)anthracene 1.30E+00 4.54E-07 1.20E+00 5.45E-07 7.77E-07 1.20E+00 9.32E-07 6.90E-11 3.85E-01 2.66E-11 1.48E-06
Benzo(a)pyrene 2.60E+00 9.09E-07 1.20E+01 1.09E-05 1.55E-06 1.20E+01 1.86E-05 1.38E-10 3.85E+00 5.32E-10 2.95E-05
Benzo(b)fluoranthene 1.70E+00 5.94E-07 1.20E+00 7.13E-07 1.02E-06 1.20E+00 1.22E-06 9.03E-11 3.85E-01 3.48E-11 1.93E-06
Benzo(g,h,i)perylene 2.30E+00 8.04E-07 NA  1.37E-06 NA  1.22E-10 NA  
Benzo(k)fluoranthene 1.50E+00 5.24E-07 1.20E+00 6.29E-07 8.96E-07 1.20E+00 1.08E-06 7.97E-11 3.85E-01 3.07E-11 1.70E-06
Biphenyl (diphenyl) 1.60E-01 5.59E-08 NA  6.37E-08 NA  8.50E-12 NA  
Chrysene 1.80E+00 6.29E-07 1.20E-01 7.55E-08 1.08E-06 1.20E-01 1.29E-07 9.56E-11 3.85E-02 3.68E-12 2.05E-07
Fluoranthene 3.00E+00 1.05E-06 NA  1.79E-06 NA  1.59E-10 NA  
Fluorene 5.00E-01 1.75E-07 NA  2.99E-07 NA  2.66E-11 NA  
Indeno(1,2,3-c,d)pyrene 2.30E+00 8.04E-07 1.20E+00 9.64E-07 1.37E-06 1.20E+00 1.65E-06 1.22E-10 3.85E-01 4.70E-11 2.61E-06
Naphthalene 1.60E-01 5.59E-08 1.20E-01 6.71E-09 9.56E-08 1.20E-01 1.15E-08 8.50E-12 1.19E-01 1.01E-12 1.82E-08
Phenanthrene 4.40E+00 1.54E-06 NA  2.63E-06 NA  2.34E-10 NA  
Pyrene 4.40E+00 1.54E-06 NA  2.63E-06 NA  2.34E-10 NA  
Acetone 5.00E-02 1.75E-08 NA  1.99E-08 NA  2.66E-12 NA  
cis-1,2-Dichloroethene 2.00E-03 6.99E-10 NA  7.97E-10 NA  1.06E-13 NA  
Methyl ethyl ketone 2.10E-02 7.34E-09 NA  8.37E-09 NA  1.12E-12 NA  
Methylene chloride 4.00E-03 1.40E-09 1.40E-02 1.96E-11 1.59E-09 1.40E-02 2.23E-11 2.12E-13 3.50E-03 7.44E-16 4.19E-11
Toluene 9.00E-03 3.15E-09 NA  3.59E-09 NA  4.78E-13 NA  
Xylenes, total 5.00E-03 1.75E-09 NA  1.99E-09 NA  2.66E-13 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 1.23E-11 1.50E+03 1.84E-08 4.19E-12 1.50E+03 6.29E-09 1.86E-15 1.50E+03 2.80E-12 2.47E-08
1,2,3,4,6,7,8-HpCDF 3.08E-05 1.08E-11 1.50E+03 1.61E-08 3.68E-12 1.50E+03 5.52E-09 1.64E-15 1.50E+03 2.45E-12 2.17E-08
1,2,3,4,7,8,9-HpCDF 2.83E-06 9.89E-13 1.50E+03 1.48E-09 3.38E-13 1.50E+03 5.07E-10 1.50E-16 1.50E+03 2.25E-13 1.99E-09
1,2,3,4,7,8-HxCDD 2.83E-06 9.89E-13 1.50E+04 1.48E-08 3.38E-13 1.50E+04 5.07E-09 1.50E-16 1.50E+04 2.25E-12 1.99E-08
1,2,3,4,7,8-HxCDF 1.74E-05 6.08E-12 1.50E+04 9.12E-08 2.08E-12 1.50E+04 3.12E-08 9.24E-16 1.50E+04 1.39E-11 1.22E-07
1,2,3,6,7,8-HxCDD 5.59E-06 1.95E-12 1.50E+04 2.93E-08 6.68E-13 1.50E+04 1.00E-08 2.97E-16 1.50E+04 4.45E-12 3.93E-08
1,2,3,6,7,8-HxCDF 1.13E-05 3.95E-12 1.50E+04 5.92E-08 1.35E-12 1.50E+04 2.03E-08 6.00E-16 1.50E+04 9.00E-12 7.95E-08
1,2,3,7,8,9-HxCDD 3.75E-06 1.31E-12 1.50E+04 1.97E-08 4.48E-13 1.50E+04 6.72E-09 1.99E-16 1.50E+04 2.99E-12 2.64E-08
1,2,3,7,8,9-HxCDF 3.79E-06 1.32E-12 1.50E+04 1.99E-08 4.53E-13 1.50E+04 6.79E-09 2.01E-16 1.50E+04 3.02E-12 2.67E-08
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

1,2,3,7,8-PeCDD 3.37E-06 1.18E-12 1.50E+05 1.77E-07 4.03E-13 1.50E+05 6.04E-08 1.79E-16 1.50E+05 2.68E-11 2.37E-07
1,2,3,7,8-PeCDF 3.91E-06 1.37E-12 7.50E+03 1.02E-08 4.67E-13 7.50E+03 3.50E-09 2.08E-16 7.50E+03 1.56E-12 1.38E-08
2,3,4,6,7,8-HxCDF 1.55E-05 5.42E-12 1.50E+04 8.12E-08 1.85E-12 1.50E+04 2.78E-08 8.23E-16 1.50E+04 1.23E-11 1.09E-07
2,3,4,7,8-PeCDF 3.32E-05 1.16E-11 7.50E+04 8.70E-07 3.97E-12 7.50E+04 2.98E-07 1.76E-15 7.50E+04 1.32E-10 1.17E-06
2,3,7,8-TCDD 8.98E-07 3.14E-13 1.50E+05 4.71E-08 1.07E-13 1.50E+05 1.61E-08 4.77E-17 1.50E+05 7.15E-12 6.32E-08
2,3,7,8-TCDF 8.22E-06 2.87E-12 1.50E+04 4.31E-08 9.82E-13 1.50E+04 1.47E-08 4.37E-16 1.50E+04 6.55E-12 5.78E-08
OCDD 3.57E-04 1.25E-10 1.50E+01 1.87E-09 4.27E-11 1.50E+01 6.40E-10 1.90E-14 1.50E+01 2.84E-13 2.51E-09
OCDF 1.88E-05 6.57E-12 1.50E+01 9.85E-11 2.25E-12 1.50E+01 3.37E-11 9.98E-16 1.50E+01 1.50E-14 1.32E-10

Total Risk: 2.58E-05 Total Risk: 2.78E-05 Total Risk: 2.70E-08 5.36E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 5E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-40
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Occupational Exposure Scenario - Industrial Worker Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Aluminum 1.35E+04 1.32E-02 1.00E+00 1.32E-02 1.51E-03 1.00E+00 1.51E-03 2.01E-06 1.40E-03 1.43E-03 1.61E-02
Antimony 2.16E+02 2.11E-04 4.00E-04 5.28E-01 2.41E-05 4.00E-04 6.02E-02 3.21E-08 NA  5.89E-01
Arsenic 2.00E+01 1.96E-05 3.00E-04 6.52E-02 6.69E-06 3.00E-04 2.23E-02 2.97E-09 4.29E-06 6.94E-04 8.82E-02
Barium 3.80E+03 3.72E-03 2.00E-01 1.86E-02 4.24E-04 2.00E-01 2.12E-03 5.65E-07 1.43E-04 3.96E-03 2.47E-02
Beryllium 9.20E-01 9.00E-07 2.00E-03 4.50E-04 1.03E-07 2.00E-03 5.13E-05 1.37E-10 2.00E-06 6.84E-05 5.70E-04
Cadmium 1.11E+01 1.09E-05 5.00E-04 2.17E-02 1.24E-07 5.00E-04 2.48E-04 1.65E-09 2.86E-06 5.78E-04 2.25E-02
Chromium 1.02E+02 9.98E-05 NA  1.14E-05 NA  1.52E-08 NA  
Cobalt 1.51E+01 1.48E-05 3.00E-04 4.92E-02 1.68E-06 3.00E-04 5.61E-03 2.25E-09 1.71E-06 1.31E-03 5.62E-02
Copper 4.18E+02 4.09E-04 4.00E-02 1.02E-02 4.66E-05 4.00E-02 1.17E-03 6.22E-08 NA  1.14E-02
Iron 7.45E+04 7.29E-02 7.00E-01 1.04E-01 8.31E-03 7.00E-01 1.19E-02 1.11E-05 NA  1.16E-01
Lead 2.17E+03 2.12E-03 NA  2.42E-04 NA  3.23E-07 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Manganese 1.11E+03 1.09E-03 2.40E-02 4.53E-02 1.24E-04 2.40E-02 5.16E-03 1.65E-07 1.43E-05 1.16E-02 6.20E-02
Nickel 7.21E+01 7.05E-05 2.00E-02 3.53E-03 8.04E-06 2.00E-02 4.02E-04 1.07E-08 2.57E-05 4.17E-04 4.35E-03
Selenium 4.60E+00 4.50E-06 5.00E-03 9.00E-04 5.13E-07 5.00E-03 1.03E-04 6.84E-10 5.71E-03 1.20E-07 1.00E-03
Silver 1.10E+00 1.08E-06 5.00E-03 2.15E-04 1.23E-07 5.00E-03 2.45E-05 1.64E-10 NA  2.40E-04
Thallium 4.90E+00 4.79E-06 6.60E-05 7.26E-02 5.47E-07 6.60E-05 8.28E-03 7.29E-10 NA  8.09E-02
Vanadium 6.42E+01 6.28E-05 5.00E-03 1.26E-02 7.16E-06 5.00E-03 1.43E-03 9.55E-09 NA  1.40E-02
Zinc 8.03E+03 7.86E-03 3.00E-01 2.62E-02 8.96E-04 3.00E-01 2.99E-03 1.19E-06 NA  2.92E-02
Pesticides/PCBs
4,4'-DDD 9.90E-03 9.69E-09 NA  5.52E-09 NA  1.47E-12 NA  
4,4'-DDE 3.50E-03 3.42E-09 NA  1.95E-09 NA  5.20E-13 NA  
4,4'-DDT 9.50E-03 9.30E-09 5.00E-04 1.86E-05 5.30E-09 5.00E-04 1.06E-05 1.41E-12 NA  2.92E-05
Endrin 5.50E-03 5.38E-09 3.00E-04 1.79E-05 3.07E-09 3.00E-04 1.02E-05 8.18E-13 NA  2.82E-05
Endrin ketone 1.40E-02 1.37E-08 3.00E-04 4.57E-05 7.81E-09 3.00E-04 2.60E-05 2.08E-12 NA  7.17E-05
gamma-Chlordane 1.70E-03 1.66E-09 5.00E-04 3.33E-06 9.48E-10 5.00E-04 1.90E-06 2.53E-13 2.00E-04 1.26E-09 5.22E-06
Methoxychlor 9.90E-03 9.69E-09 2.00E-05 4.84E-04 5.52E-09 2.00E-05 2.76E-04 1.47E-12 NA  7.60E-04
SVOCs/VOCs
2-Methylnaphthalene 1.70E-01 1.66E-07 4.00E-03 4.16E-05 2.84E-07 4.00E-03 7.11E-05 2.53E-11 NA  1.13E-04
Acenaphthylene 6.90E-01 6.75E-07 NA  1.15E-06 NA  1.03E-10 NA  
Anthracene 8.60E-01 8.41E-07 3.00E-01 2.80E-06 1.44E-06 3.00E-01 4.80E-06 1.28E-10 NA  7.60E-06
Benzo(a)anthracene 1.30E+00 1.27E-06 NA  2.18E-06 NA  1.93E-10 NA  
Benzo(a)pyrene 2.60E+00 2.54E-06 NA  4.35E-06 NA  3.87E-10 NA  
Benzo(b)fluoranthene 1.70E+00 1.66E-06 NA  2.84E-06 NA  2.53E-10 NA  
Benzo(g,h,i)perylene 2.30E+00 2.25E-06 NA  3.85E-06 NA  3.42E-10 NA  
Benzo(k)fluoranthene 1.50E+00 1.47E-06 NA  2.51E-06 NA  2.23E-10 NA  
Biphenyl (diphenyl) 1.60E-01 1.57E-07 5.00E-02 3.13E-06 1.78E-07 5.00E-02 3.57E-06 2.38E-11 NA  6.70E-06
Chrysene 1.80E+00 1.76E-06 NA  3.01E-06 NA  2.68E-10 NA  
Fluoranthene 3.00E+00 2.94E-06 4.00E-02 7.34E-05 5.02E-06 4.00E-02 1.25E-04 4.46E-10 NA  1.99E-04
Fluorene 5.00E-01 4.89E-07 4.00E-02 1.22E-05 8.37E-07 4.00E-02 2.09E-05 7.44E-11 NA  3.31E-05
Indeno(1,2,3-c,d)pyrene 2.30E+00 2.25E-06 NA  3.85E-06 NA  3.42E-10 NA  
Naphthalene 1.60E-01 1.57E-07 2.00E-02 7.83E-06 2.68E-07 2.00E-02 1.34E-05 2.38E-11 8.57E-04 2.78E-08 2.12E-05
Phenanthrene 4.40E+00 4.31E-06 NA  7.36E-06 NA  6.54E-10 NA  
Pyrene 4.40E+00 4.31E-06 3.00E-02 1.44E-04 7.36E-06 3.00E-02 2.45E-04 6.54E-10 NA  3.89E-04
Acetone 5.00E-02 4.89E-08 9.00E-01 5.44E-08 5.58E-08 9.00E-01 6.20E-08 7.44E-12 8.86E+00 8.39E-13 1.16E-07
cis-1,2-Dichloroethene 2.00E-03 1.96E-09 1.00E-02 1.96E-07 2.23E-09 1.00E-02 2.23E-07 2.97E-13 NA  4.19E-07
Methyl ethyl ketone 2.10E-02 2.05E-08 6.00E-01 3.42E-08 2.34E-08 6.00E-01 3.90E-08 3.12E-12 1.43E+00 2.19E-12 7.33E-08
Methylene chloride 4.00E-03 3.91E-09 6.00E-02 6.52E-08 4.46E-09 6.00E-02 7.44E-08 5.95E-13 2.86E-01 2.08E-12 1.40E-07
Toluene 9.00E-03 8.81E-09 8.00E-02 1.10E-07 1.00E-08 8.00E-02 1.25E-07 1.34E-12 8.57E-02 1.56E-11 2.36E-07
Xylenes, total 5.00E-03 4.89E-09 2.00E-01 2.45E-08 5.58E-09 2.00E-01 2.79E-08 7.44E-13 2.86E-02 2.60E-11 5.24E-08
Dioxans/Furans
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

1,2,3,4,6,7,8-HpCDD 3.51E-05 3.43E-11 NA  1.17E-11 NA  5.22E-15 1.14E-08 4.57E-07 4.57E-07
1,2,3,4,6,7,8-HpCDF 3.08E-05 3.01E-11 NA  1.03E-11 NA  4.58E-15 1.14E-08 4.01E-07 4.01E-07
1,2,3,4,7,8,9-HpCDF 2.83E-06 2.77E-12 NA  9.47E-13 NA  4.21E-16 1.14E-08 3.68E-08 3.68E-08
1,2,3,4,7,8-HxCDD 2.83E-06 2.77E-12 NA  9.47E-13 NA  4.21E-16 1.14E-08 3.68E-08 3.68E-08
1,2,3,4,7,8-HxCDF 1.74E-05 1.70E-11 NA  5.82E-12 NA  2.59E-15 1.14E-08 2.26E-07 2.26E-07
1,2,3,6,7,8-HxCDD 5.59E-06 5.47E-12 NA  1.87E-12 NA  8.31E-16 1.14E-08 7.27E-08 7.27E-08
1,2,3,6,7,8-HxCDF 1.13E-05 1.11E-11 NA  3.78E-12 NA  1.68E-15 1.14E-08 1.47E-07 1.47E-07
1,2,3,7,8,9-HxCDD 3.75E-06 3.67E-12 NA  1.25E-12 NA  5.58E-16 1.14E-08 4.88E-08 4.88E-08
1,2,3,7,8,9-HxCDF 3.79E-06 3.71E-12 NA  1.27E-12 NA  5.64E-16 1.14E-08 4.93E-08 4.93E-08
1,2,3,7,8-PeCDD 3.37E-06 3.30E-12 NA  1.13E-12 NA  5.01E-16 1.14E-08 4.38E-08 4.38E-08
1,2,3,7,8-PeCDF 3.91E-06 3.83E-12 NA  1.31E-12 NA  5.81E-16 1.14E-08 5.09E-08 5.09E-08
2,3,4,6,7,8-HxCDF 1.55E-05 1.52E-11 NA  5.19E-12 NA  2.30E-15 1.14E-08 2.02E-07 2.02E-07
2,3,4,7,8-PeCDF 3.32E-05 3.25E-11 NA  1.11E-11 NA  4.94E-15 1.14E-08 4.32E-07 4.32E-07
2,3,7,8-TCDD 8.98E-07 8.79E-13 NA  3.01E-13 NA  1.34E-16 1.14E-08 1.17E-08 1.17E-08
2,3,7,8-TCDF 8.22E-06 8.04E-12 NA  2.75E-12 NA  1.22E-15 1.14E-08 1.07E-07 1.07E-07
OCDD 3.57E-04 3.49E-10 NA  1.19E-10 NA  5.31E-14 1.14E-08 4.65E-06 4.65E-06
OCDF 1.88E-05 1.84E-11 NA  6.29E-12 NA  2.80E-15 1.14E-08 2.45E-07 2.45E-07

Total Risk (Hazard Index): 9.73E-01 Total Risk (Hazard Index): 1.24E-01 Total Risk (Hazard Index): 2.00E-02 1.12E+00
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-41
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.00E+06 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.35E+04 6.23E-04 NA  8.60E-05 NA  3.77E-05 NA  
Antimony 2.16E+02 9.96E-06 NA  1.38E-06 NA  6.04E-07 NA  
Arsenic 2.00E+01 9.23E-07 1.50E+00 1.38E-06 3.82E-07 1.50E+00 5.74E-07 5.59E-08 1.51E+01 8.41E-07 2.80E-06
Barium 3.80E+03 1.75E-04 NA  2.42E-05 NA  1.06E-05 NA  
Beryllium 9.20E-01 4.24E-08 NA  5.86E-09 NA  2.57E-09 8.40E+00 2.16E-08 2.16E-08
Cadmium 1.11E+01 5.12E-07 NA  7.08E-09 NA  3.10E-08 6.30E+00 1.95E-07 1.95E-07
Chromium 1.02E+02 4.71E-06 NA  6.50E-07 NA  2.85E-07 NA  
Cobalt 1.51E+01 6.97E-07 NA  9.62E-08 NA  4.22E-08 3.15E+00 1.33E-07 1.33E-07
Copper 4.18E+02 1.93E-05 NA  2.66E-06 NA  1.17E-06 NA  
Iron 7.45E+04 3.44E-03 NA  4.75E-04 NA  2.08E-04 NA  
Lead 2.17E+03 1.00E-04 NA  1.38E-05 NA  6.07E-06 NA  
Manganese 1.11E+03 5.12E-05 NA  7.08E-06 NA  3.10E-06 NA  
Nickel 7.21E+01 3.33E-06 NA  4.60E-07 NA  2.02E-07 9.10E-01 1.83E-07 1.83E-07
Selenium 4.60E+00 2.12E-07 NA  2.93E-08 NA  1.29E-08 NA  
Silver 1.10E+00 5.07E-08 NA  7.01E-09 NA  3.08E-09 NA  
Thallium 4.90E+00 2.26E-07 NA  3.12E-08 NA  1.37E-08 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Vanadium 6.42E+01 2.96E-06 NA  4.09E-07 NA  1.79E-07 NA  
Zinc 8.03E+03 3.70E-04 NA  5.12E-05 NA  2.24E-05 NA  
Pesticides/PCBs
4,4'-DDD 9.90E-03 4.57E-10 2.40E-01 1.10E-10 3.16E-10 2.40E-01 7.57E-11 2.77E-11 2.42E-01 6.68E-12 1.92E-10
4,4'-DDE 3.50E-03 1.61E-10 3.40E-01 5.49E-11 1.12E-10 3.40E-01 3.79E-11 9.78E-12 3.40E-01 3.32E-12 9.61E-11
4,4'-DDT 9.50E-03 4.38E-10 3.40E-01 1.49E-10 3.03E-10 3.40E-01 1.03E-10 2.66E-11 3.40E-01 9.02E-12 2.61E-10
Endrin 5.50E-03 2.54E-10 NA  1.75E-10 NA  1.54E-11 NA  
Endrin ketone 1.40E-02 6.46E-10 NA  4.46E-10 NA  3.91E-11 NA  
gamma-Chlordane 1.70E-03 7.84E-11 1.20E+00 9.41E-11 5.42E-11 1.20E+00 6.50E-11 4.75E-12 3.50E-01 1.66E-12 1.61E-10
Methoxychlor 9.90E-03 4.57E-10 NA  3.16E-10 NA  2.77E-11 NA  
SVOCs/VOCs
2-Methylnaphthalene 1.70E-01 7.84E-09 NA  1.63E-08 NA  4.75E-10 NA  
Acenaphthylene 6.90E-01 3.18E-08 NA  6.60E-08 NA  1.93E-09 NA  
Anthracene 8.60E-01 3.97E-08 NA  8.22E-08 NA  2.40E-09 NA  
Benzo(a)anthracene 1.30E+00 6.00E-08 1.20E+00 7.20E-08 1.24E-07 1.20E+00 1.49E-07 3.63E-09 3.85E-01 1.40E-09 2.23E-07
Benzo(a)pyrene 2.60E+00 1.20E-07 1.20E+01 1.44E-06 2.49E-07 1.20E+01 2.98E-06 7.27E-09 3.85E+00 2.80E-08 4.45E-06
Benzo(b)fluoranthene 1.70E+00 7.84E-08 1.20E+00 9.41E-08 1.63E-07 1.20E+00 1.95E-07 4.75E-09 3.85E-01 1.83E-09 2.91E-07
Benzo(g,h,i)perylene 2.30E+00 1.06E-07 NA  2.20E-07 NA  6.43E-09 NA  
Benzo(k)fluoranthene 1.50E+00 6.92E-08 1.20E+00 8.30E-08 1.43E-07 1.20E+00 1.72E-07 4.19E-09 3.85E-01 1.61E-09 2.57E-07
Biphenyl (diphenyl) 1.60E-01 7.38E-09 NA  1.02E-08 NA  4.47E-10 NA  
Chrysene 1.80E+00 8.30E-08 1.20E-01 9.96E-09 1.72E-07 1.20E-01 2.07E-08 5.03E-09 3.85E-02 1.94E-10 3.08E-08
Fluoranthene 3.00E+00 1.38E-07 NA  2.87E-07 NA  8.39E-09 NA  
Fluorene 5.00E-01 2.31E-08 NA  4.78E-08 NA  1.40E-09 NA  
Indeno(1,2,3-c,d)pyrene 2.30E+00 1.06E-07 1.20E+00 1.27E-07 2.20E-07 1.20E+00 2.64E-07 6.43E-09 3.85E-01 2.48E-09 3.94E-07
Naphthalene 1.60E-01 7.38E-09 1.20E-01 8.86E-10 1.53E-08 1.20E-01 1.84E-09 4.47E-10 1.19E-01 5.32E-11 2.77E-09
Phenanthrene 4.40E+00 2.03E-07 NA  4.21E-07 NA  1.23E-08 NA  
Pyrene 4.40E+00 2.03E-07 NA  4.21E-07 NA  1.23E-08 NA  
Acetone 5.00E-02 2.31E-09 NA  3.19E-09 NA  1.40E-10 NA  
cis-1,2-Dichloroethene 2.00E-03 9.23E-11 NA  1.27E-10 NA  5.59E-12 NA  
Methyl ethyl ketone 2.10E-02 9.69E-10 NA  1.34E-09 NA  5.87E-11 NA  
Methylene chloride 4.00E-03 1.85E-10 1.40E-02 2.58E-12 2.55E-10 1.40E-02 3.57E-12 1.12E-11 3.50E-03 3.91E-14 6.19E-12
Toluene 9.00E-03 4.15E-10 NA  5.74E-10 NA  2.52E-11 NA  
Xylenes, total 5.00E-03 2.31E-10 NA  3.19E-10 NA  1.40E-11 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 1.62E-12 1.50E+03 2.43E-09 6.71E-13 1.50E+03 1.01E-09 9.81E-14 1.50E+03 1.47E-10 3.58E-09
1,2,3,4,6,7,8-HpCDF 3.08E-05 1.42E-12 1.50E+03 2.13E-09 5.89E-13 1.50E+03 8.83E-10 8.61E-14 1.50E+03 1.29E-10 3.14E-09
1,2,3,4,7,8,9-HpCDF 2.83E-06 1.31E-13 1.50E+03 1.96E-10 5.41E-14 1.50E+03 8.12E-11 7.91E-15 1.50E+03 1.19E-11 2.89E-10
1,2,3,4,7,8-HxCDD 2.83E-06 1.31E-13 1.50E+04 1.96E-09 5.41E-14 1.50E+04 8.12E-10 7.91E-15 1.50E+04 1.19E-10 2.89E-09
1,2,3,4,7,8-HxCDF 1.74E-05 8.03E-13 1.50E+04 1.20E-08 3.33E-13 1.50E+04 4.99E-09 4.86E-14 1.50E+04 7.30E-10 1.78E-08
1,2,3,6,7,8-HxCDD 5.59E-06 2.58E-13 1.50E+04 3.87E-09 1.07E-13 1.50E+04 1.60E-09 1.56E-14 1.50E+04 2.34E-10 5.71E-09
1,2,3,6,7,8-HxCDF 1.13E-05 5.21E-13 1.50E+04 7.82E-09 2.16E-13 1.50E+04 3.24E-09 3.16E-14 1.50E+04 4.74E-10 1.15E-08
1,2,3,7,8,9-HxCDD 3.75E-06 1.73E-13 1.50E+04 2.59E-09 7.17E-14 1.50E+04 1.08E-09 1.05E-14 1.50E+04 1.57E-10 3.83E-09
1,2,3,7,8,9-HxCDF 3.79E-06 1.75E-13 1.50E+04 2.62E-09 7.25E-14 1.50E+04 1.09E-09 1.06E-14 1.50E+04 1.59E-10 3.87E-09
1,2,3,7,8-PeCDD 3.37E-06 1.55E-13 1.50E+05 2.33E-08 6.44E-14 1.50E+05 9.67E-09 9.42E-15 1.50E+05 1.41E-09 3.44E-08
1,2,3,7,8-PeCDF 3.91E-06 1.80E-13 7.50E+03 1.35E-09 7.48E-14 7.50E+03 5.61E-10 1.09E-14 7.50E+03 8.20E-11 2.00E-09
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

2,3,4,6,7,8-HxCDF 1.55E-05 7.15E-13 1.50E+04 1.07E-08 2.96E-13 1.50E+04 4.45E-09 4.33E-14 1.50E+04 6.50E-10 1.58E-08
2,3,4,7,8-PeCDF 3.32E-05 1.53E-12 7.50E+04 1.15E-07 6.35E-13 7.50E+04 4.76E-08 9.28E-14 7.50E+04 6.96E-09 1.69E-07
2,3,7,8-TCDD 8.98E-07 4.14E-14 1.50E+05 6.21E-09 1.72E-14 1.50E+05 2.58E-09 2.51E-15 1.50E+05 3.77E-10 9.17E-09
2,3,7,8-TCDF 8.22E-06 3.79E-13 1.50E+04 5.69E-09 1.57E-13 1.50E+04 2.36E-09 2.30E-14 1.50E+04 3.45E-10 8.39E-09
OCDD 3.57E-04 1.65E-11 1.50E+01 2.47E-10 6.83E-12 1.50E+01 1.02E-10 9.98E-13 1.50E+01 1.50E-11 3.64E-10
OCDF 1.88E-05 8.67E-13 1.50E+01 1.30E-11 3.59E-13 1.50E+01 5.39E-12 5.26E-14 1.50E+01 7.88E-13 1.92E-11

Total Risk: 3.41E-06 Total Risk: 4.44E-06 Total Risk: 1.42E-06 9.27E-06
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 9E-06
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-42
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.00E+06 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.35E+04 4.36E-02 1.00E+00 4.36E-02 6.02E-03 1.00E+00 6.02E-03 2.64E-03 1.40E-03 1.89E+00 1.94E+00
Antimony 2.16E+02 6.97E-04 4.00E-04 1.74E+00 9.64E-05 4.00E-04 2.41E-01 4.23E-05 NA  1.98E+00
Arsenic 2.00E+01 6.46E-05 3.00E-04 2.15E-01 2.68E-05 3.00E-04 8.92E-02 3.91E-06 4.29E-06 9.13E-01 1.22E+00
Barium 3.80E+03 1.23E-02 2.00E-01 6.14E-02 1.70E-03 2.00E-01 8.48E-03 7.44E-04 1.43E-04 5.21E+00 5.28E+00
Beryllium 9.20E-01 2.97E-06 2.00E-03 1.49E-03 4.10E-07 2.00E-03 2.05E-04 1.80E-07 2.00E-06 9.00E-02 9.17E-02
Cadmium 1.11E+01 3.58E-05 5.00E-04 7.17E-02 4.95E-07 5.00E-04 9.91E-04 2.17E-06 2.86E-06 7.60E-01 8.33E-01
Chromium 1.02E+02 3.29E-04 NA  4.55E-05 NA  2.00E-05 NA  
Cobalt 1.51E+01 4.88E-05 3.00E-04 1.63E-01 6.74E-06 3.00E-04 2.25E-02 2.95E-06 1.71E-06 1.72E+00 1.91E+00
Copper 4.18E+02 1.35E-03 4.00E-02 3.37E-02 1.87E-04 4.00E-02 4.66E-03 8.18E-05 NA  3.84E-02
Iron 7.45E+04 2.41E-01 7.00E-01 3.44E-01 3.32E-02 7.00E-01 4.75E-02 1.46E-02 NA  3.91E-01
Lead 2.17E+03 7.01E-03 NA  9.68E-04 NA  4.25E-04 NA  
Manganese 1.11E+03 3.58E-03 2.40E-02 1.49E-01 4.95E-04 2.40E-02 2.06E-02 2.17E-04 1.43E-05 1.52E+01 1.54E+01
Nickel 7.21E+01 2.33E-04 2.00E-02 1.16E-02 3.22E-05 2.00E-02 1.61E-03 1.41E-05 2.57E-05 5.49E-01 5.62E-01
Selenium 4.60E+00 1.49E-05 5.00E-03 2.97E-03 2.05E-06 5.00E-03 4.10E-04 9.00E-07 5.71E-03 1.58E-04 3.54E-03
Silver 1.10E+00 3.55E-06 5.00E-03 7.10E-04 4.91E-07 5.00E-03 9.82E-05 2.15E-07 NA  8.09E-04
Thallium 4.90E+00 1.58E-05 6.60E-05 2.40E-01 2.19E-06 6.60E-05 3.31E-02 9.59E-07 NA  2.73E-01
Vanadium 6.42E+01 2.07E-04 5.00E-03 4.15E-02 2.86E-05 5.00E-03 5.73E-03 1.26E-05 NA  4.72E-02
Zinc 8.03E+03 2.59E-02 3.00E-01 8.64E-02 3.58E-03 3.00E-01 1.19E-02 1.57E-03 NA  9.84E-02

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
4,4'-DDD 9.90E-03 3.20E-08 NA  2.21E-08 NA  1.94E-09 NA  
4,4'-DDE 3.50E-03 1.13E-08 NA  7.81E-09 NA  6.85E-10 NA  
4,4'-DDT 9.50E-03 3.07E-08 5.00E-04 6.14E-05 2.12E-08 5.00E-04 4.24E-05 1.86E-09 NA  1.04E-04
Endrin 5.50E-03 1.78E-08 3.00E-04 5.92E-05 1.23E-08 3.00E-04 4.09E-05 1.08E-09 NA  1.00E-04
Endrin ketone 1.40E-02 4.52E-08 3.00E-04 1.51E-04 3.12E-08 3.00E-04 1.04E-04 2.74E-09 NA  2.55E-04
gamma-Chlordane 1.70E-03 5.49E-09 5.00E-04 1.10E-05 3.79E-09 5.00E-04 7.59E-06 3.33E-10 2.00E-04 1.66E-06 2.02E-05
Methoxychlor 9.90E-03 3.20E-08 2.00E-05 1.60E-03 2.21E-08 2.00E-05 1.10E-03 1.94E-09 NA  2.70E-03
SVOCs/VOCs
2-Methylnaphthalene 1.70E-01 5.49E-07 4.00E-03 1.37E-04 1.14E-06 4.00E-03 2.84E-04 3.33E-08 NA  4.22E-04
Acenaphthylene 6.90E-01 2.23E-06 NA  4.62E-06 NA  1.35E-07 NA  
Anthracene 8.60E-01 2.78E-06 3.00E-01 9.26E-06 5.76E-06 3.00E-01 1.92E-05 1.68E-07 NA  2.84E-05
Benzo(a)anthracene 1.30E+00 4.20E-06 NA  8.70E-06 NA  2.54E-07 NA  
Benzo(a)pyrene 2.60E+00 8.40E-06 NA  1.74E-05 NA  5.09E-07 NA  
Benzo(b)fluoranthene 1.70E+00 5.49E-06 NA  1.14E-05 NA  3.33E-07 NA  
Benzo(g,h,i)perylene 2.30E+00 7.43E-06 NA  1.54E-05 NA  4.50E-07 NA  
Benzo(k)fluoranthene 1.50E+00 4.84E-06 NA  1.00E-05 NA  2.94E-07 NA  
Biphenyl (diphenyl) 1.60E-01 5.17E-07 5.00E-02 1.03E-05 7.14E-07 5.00E-02 1.43E-05 3.13E-08 NA  2.46E-05
Chrysene 1.80E+00 5.81E-06 NA  1.20E-05 NA  3.52E-07 NA  
Fluoranthene 3.00E+00 9.69E-06 4.00E-02 2.42E-04 2.01E-05 4.00E-02 5.02E-04 5.87E-07 NA  7.44E-04
Fluorene 5.00E-01 1.61E-06 4.00E-02 4.04E-05 3.35E-06 4.00E-02 8.37E-05 9.78E-08 NA  1.24E-04
Indeno(1,2,3-c,d)pyrene 2.30E+00 7.43E-06 NA  1.54E-05 NA  4.50E-07 NA  
Naphthalene 1.60E-01 5.17E-07 2.00E-02 2.58E-05 1.07E-06 2.00E-02 5.35E-05 3.13E-08 8.57E-04 3.65E-05 1.16E-04
Phenanthrene 4.40E+00 1.42E-05 NA  2.94E-05 NA  8.61E-07 NA  
Pyrene 4.40E+00 1.42E-05 3.00E-02 4.74E-04 2.94E-05 3.00E-02 9.82E-04 8.61E-07 NA  1.46E-03
Acetone 5.00E-02 1.61E-07 9.00E-01 1.79E-07 2.23E-07 9.00E-01 2.48E-07 9.78E-09 8.86E+00 1.10E-09 4.28E-07
cis-1,2-Dichloroethene 2.00E-03 6.46E-09 1.00E-02 6.46E-07 8.92E-09 1.00E-02 8.92E-07 3.91E-10 NA  1.54E-06
Methyl ethyl ketone 2.10E-02 6.78E-08 6.00E-01 1.13E-07 9.37E-08 6.00E-01 1.56E-07 4.11E-09 1.43E+00 2.88E-09 2.72E-07
Methylene chloride 4.00E-03 1.29E-08 6.00E-02 2.15E-07 1.78E-08 6.00E-02 2.97E-07 7.83E-10 2.86E-01 2.74E-09 5.15E-07
Toluene 9.00E-03 2.91E-08 8.00E-02 3.63E-07 4.02E-08 8.00E-02 5.02E-07 1.76E-09 8.57E-02 2.05E-08 8.86E-07
Xylenes, total 5.00E-03 1.61E-08 2.00E-01 8.07E-08 2.23E-08 2.00E-01 1.12E-07 9.78E-10 2.86E-02 3.42E-08 2.27E-07
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 1.13E-10 NA  4.70E-11 NA  6.87E-12 1.14E-08 6.01E-04 6.01E-04
1,2,3,4,6,7,8-HpCDF 3.08E-05 9.95E-11 NA  4.12E-11 NA  6.03E-12 1.14E-08 5.27E-04 5.27E-04
1,2,3,4,7,8,9-HpCDF 2.83E-06 9.14E-12 NA  3.79E-12 NA  5.54E-13 1.14E-08 4.85E-05 4.85E-05
1,2,3,4,7,8-HxCDD 2.83E-06 9.14E-12 NA  3.79E-12 NA  5.54E-13 1.14E-08 4.85E-05 4.85E-05
1,2,3,4,7,8-HxCDF 1.74E-05 5.62E-11 NA  2.33E-11 NA  3.41E-12 1.14E-08 2.98E-04 2.98E-04
1,2,3,6,7,8-HxCDD 5.59E-06 1.80E-11 NA  7.48E-12 NA  1.09E-12 1.14E-08 9.57E-05 9.57E-05
1,2,3,6,7,8-HxCDF 1.13E-05 3.65E-11 NA  1.51E-11 NA  2.21E-12 1.14E-08 1.93E-04 1.93E-04
1,2,3,7,8,9-HxCDD 3.75E-06 1.21E-11 NA  5.02E-12 NA  7.34E-13 1.14E-08 6.42E-05 6.42E-05
1,2,3,7,8,9-HxCDF 3.79E-06 1.22E-11 NA  5.07E-12 NA  7.42E-13 1.14E-08 6.49E-05 6.49E-05
1,2,3,7,8-PeCDD 3.37E-06 1.09E-11 NA  4.51E-12 NA  6.59E-13 1.14E-08 5.77E-05 5.77E-05
1,2,3,7,8-PeCDF 3.91E-06 1.26E-11 NA  5.23E-12 NA  7.65E-13 1.14E-08 6.70E-05 6.70E-05
2,3,4,6,7,8-HxCDF 1.55E-05 5.00E-11 NA  2.07E-11 NA  3.03E-12 1.14E-08 2.65E-04 2.65E-04
2,3,4,7,8-PeCDF 3.32E-05 1.07E-10 NA  4.44E-11 NA  6.50E-12 1.14E-08 5.68E-04 5.68E-04
2,3,7,8-TCDD 8.98E-07 2.90E-12 NA  1.20E-12 NA  1.76E-13 1.14E-08 1.54E-05 1.54E-05
2,3,7,8-TCDF 8.22E-06 2.65E-11 NA  1.10E-11 NA  1.61E-12 1.14E-08 1.41E-04 1.41E-04
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

OCDD 3.57E-04 1.15E-09 NA  4.78E-10 NA  6.99E-11 1.14E-08 6.11E-03 6.11E-03
OCDF 1.88E-05 6.07E-11 NA  2.52E-11 NA  3.68E-12 1.14E-08 3.22E-04 3.22E-04

Total Risk (Hazard Index): 3.2 Total Risk (Hazard Index): 0.5 Total Risk (Hazard Index): 26.34 30.05
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 30
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-43
Cancer Risk Results Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Shallow Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates

Chemical of Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 1.0E-05 3.6E-06 1.6E-08 1.4E-05 26% 1.4E-06 5.7E-07 8.4E-07 2.8E-06 30%
Subtotal Metals 1.0E-05 3.6E-06 2.6E-08 1.4E-05 26% 1.4E-06 5.7E-07 1.4E-06 3.3E-06 36%

SVOCs/VOCs
Benzo(a)anthracene 5.5E-07 9.3E-07 2.7E-11 1.5E-06 3% 7.2E-08 1.5E-07 1.4E-09 2.2E-07 2%
Benzo(a)pyrene 1.1E-05 1.9E-05 5.3E-10 3.0E-05 55% 1.4E-06 3.0E-06 2.8E-08 4.5E-06 48%
Benzo(b)fluoranthene 7.1E-07 1.2E-06 3.5E-11 1.9E-06 4% 9.4E-08 2.0E-07 1.8E-09 2.9E-07 3%
Benzo(k)fluoranthene 6.3E-07 1.1E-06 3.1E-11 1.7E-06 3% 8.3E-08 1.7E-07 1.6E-09 2.6E-07 3%
Indeno(1,2,3-c,d)pyrene 9.6E-07 1.6E-06 4.7E-11 2.6E-06 5% 1.3E-07 2.6E-07 2.5E-09 3.9E-07 4%
Subtotal SVOCs/VOCs 1.4E-05 2.4E-05 6.8E-10 3.7E-05 70% 1.8E-06 3.8E-06 3.6E-08 5.6E-06 61%

Dioxans/Furans
2,3,4,7,8-PeCDF 8.7E-07 3.0E-07 1.3E-10 1.2E-06 2.2% 1.1E-07 4.8E-08 7.0E-09 1.7E-07 1.8%
Subtotal Dioxans/Furans 1.5E-06 5.1E-07 2.3E-10 2.0E-06 4% 2.0E-07 8.2E-08 1.2E-08 2.9E-07 3%

Total: 2.6E-05 2.8E-05 2.7E-08 5.36E-05 3.4E-06 4.4E-06 1.4E-06 9.27E-06

Total Estimated Cancer Risk Across All Exposure Routes: 5E-05 9E-06

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-44
Noncancer Risk Results Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Shallow Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients

Chemical of Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.3E-02 1.5E-03 1.4E-03 1.6E-02 1% 4.4E-02 6.0E-03 1.9E+00 1.9E+00 6%
Antimony 5.3E-01 6.0E-02  5.9E-01 53% 1.7E+00 2.4E-01  2.0E+00 7%
Arsenic 6.5E-02 2.2E-02 6.9E-04 8.8E-02 8% 2.2E-01 8.9E-02 9.1E-01 1.2E+00 4%
Barium 1.9E-02 2.1E-03 4.0E-03 2.5E-02 2% 6.1E-02 8.5E-03 5.2E+00 5.3E+00 18%
Cadmium 2.2E-02 2.5E-04 5.8E-04 2.3E-02 2% 7.2E-02 9.9E-04 7.6E-01 8.3E-01 3%
Cobalt 4.9E-02 5.6E-03 1.3E-03 5.6E-02 5% 1.6E-01 2.2E-02 1.7E+00 1.9E+00 6%
Iron 1.0E-01 1.2E-02  1.2E-01 10% 3.4E-01 4.7E-02  3.9E-01 1%
Manganese 4.5E-02 5.2E-03 1.2E-02 6.2E-02 6% 1.5E-01 2.1E-02 1.5E+01 1.5E+01 51%
Nickel 3.5E-03 4.0E-04 4.2E-04 4.3E-03 0% 1.2E-02 1.6E-03 5.5E-01 5.6E-01 2%
Thallium 7.3E-02 8.3E-03  8.1E-02 7% 2.4E-01 3.3E-02  2.7E-01 1%
Subtotal Metals 9.7E-01 1.2E-01 2.0E-02 1.1E+00 100% 3.2E+00 4.9E-01 2.6E+01 3.0E+01 100%

Total: 1.0 0.1 0.02 1.1 3.2 0.5 26.34 30.0

Total Estimated Hazard Index Across All Exposure Routes: 1 30

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-45
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.30E+04 6.11E-03 NA  2.44E-04 NA  9.28E-07 NA  
Antimony 2.16E+02 1.01E-04 NA  4.05E-06 NA  1.54E-08 NA  
Arsenic 1.28E+01 6.01E-06 1.50E+00 9.02E-06 7.20E-07 1.50E+00 1.08E-06 9.14E-10 1.51E+01 1.38E-08 1.01E-05
Barium 3.50E+03 1.64E-03 NA  6.56E-05 NA  2.50E-07 NA  
Beryllium 6.74E-01 3.17E-07 NA  1.26E-08 NA  4.81E-11 8.40E+00 4.04E-10 4.04E-10
Cadmium 1.11E+01 5.21E-06 NA  2.08E-08 NA  7.92E-10 6.30E+00 4.99E-09 4.99E-09
Chromium 8.01E+01 3.76E-05 NA  1.50E-06 NA  5.72E-09 NA  
Cobalt 1.19E+01 5.59E-06 NA  2.23E-07 NA  8.49E-10 3.15E+00 2.68E-09 2.68E-09
Copper 3.07E+02 1.44E-04 NA  5.75E-06 NA  2.19E-08 NA  
Iron 5.74E+04 2.70E-02 NA  1.08E-03 NA  4.10E-06 NA  
Lead 1.45E+03 6.81E-04 NA  2.72E-05 NA  1.03E-07 NA  
Manganese 8.57E+02 4.03E-04 NA  1.61E-05 NA  6.12E-08 NA  
Nickel 5.87E+01 2.76E-05 NA  1.10E-06 NA  4.19E-09 9.10E-01 3.81E-09 3.81E-09
Selenium 3.53E+00 1.66E-06 NA  6.62E-08 NA  2.52E-10 NA  
Silver 8.32E-01 3.91E-07 NA  1.56E-08 NA  5.94E-11 NA  
Thallium 3.81E+00 1.79E-06 NA  7.14E-08 NA  2.72E-10 NA  
Vanadium 4.95E+01 2.32E-05 NA  9.28E-07 NA  3.53E-09 NA  
Zinc 8.03E+03 3.77E-03 NA  1.50E-04 NA  5.73E-07 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 6.08E-02 2.86E-08 2.40E-01 6.85E-09 5.70E-09 2.40E-01 1.37E-09 4.34E-12 2.42E-01 1.05E-12 8.22E-09
4,4'-DDE 2.35E-02 1.10E-08 3.40E-01 3.75E-09 2.20E-09 3.40E-01 7.49E-10 1.68E-12 3.40E-01 5.69E-13 4.50E-09
4,4'-DDT 8.79E-03 4.13E-09 3.40E-01 1.40E-09 8.24E-10 3.40E-01 2.80E-10 6.27E-13 3.40E-01 2.13E-13 1.68E-09
Dieldrin 9.15E-03 4.30E-09 1.60E+01 6.88E-08 8.57E-10 1.60E+01 1.37E-08 6.53E-13 1.61E+01 1.05E-11 8.25E-08
Endrin 4.27E-03 2.01E-09 NA  4.00E-10 NA  3.05E-13 NA  
Endrin ketone 1.32E-02 6.20E-09 NA  1.24E-09 NA  9.42E-13 NA  
gamma-Chlordane 1.41E-03 6.62E-10 1.20E+00 7.95E-10 1.32E-10 1.20E+00 1.59E-10 1.01E-13 3.50E-01 3.52E-14 9.53E-10
Methoxychlor 9.90E-03 4.65E-09 NA  9.28E-10 NA  7.07E-13 NA  
SVOCs/VOCs
2-Methylnaphthalene 1.91E+00 8.97E-07 NA  5.37E-07 NA  1.36E-10 NA  
Acenaphthylene 1.20E+00 5.64E-07 NA  3.37E-07 NA  8.57E-11 NA  
Anthracene 9.40E-01 4.41E-07 NA  2.64E-07 NA  6.71E-11 NA  
Benzo(a)anthracene 4.14E+00 1.94E-06 1.20E+00 2.33E-06 1.16E-06 1.20E+00 1.40E-06 2.96E-10 3.85E-01 1.14E-10 3.73E-06
Benzo(a)pyrene 8.90E+00 4.18E-06 1.20E+01 5.02E-05 2.50E-06 1.20E+01 3.00E-05 6.35E-10 3.85E+00 2.45E-09 8.02E-05
Benzo(b)fluoranthene 5.60E+00 2.63E-06 1.20E+00 3.16E-06 1.57E-06 1.20E+00 1.89E-06 4.00E-10 3.85E-01 1.54E-10 5.05E-06
Benzo(g,h,i)perylene 9.00E+00 4.23E-06 NA  2.53E-06 NA  6.42E-10 NA  
Benzo(k)fluoranthene 3.40E+00 1.60E-06 1.20E+00 1.92E-06 9.56E-07 1.20E+00 1.15E-06 2.43E-10 3.85E-01 9.34E-11 3.06E-06
Biphenyl (diphenyl) 1.60E-01 7.51E-08 NA  3.00E-08 NA  1.14E-11 NA  
Chrysene 6.50E+00 3.05E-06 1.20E-01 3.66E-07 1.83E-06 1.20E-01 2.19E-07 4.64E-10 3.85E-02 1.79E-11 5.86E-07
Dibenz(a,h)anthracene 1.02E+00 4.79E-07 7.30E+00 3.50E-06 2.87E-07 7.30E+00 2.09E-06 7.28E-11 4.20E+00 3.06E-10 5.59E-06
Fluoranthene 1.20E+01 5.64E-06 NA  3.37E-06 NA  8.57E-10 NA  
Fluorene 4.23E-01 1.99E-07 NA  1.19E-07 NA  3.02E-11 NA  
Indeno(1,2,3-c,d)pyrene 8.30E+00 3.90E-06 1.20E+00 4.68E-06 2.33E-06 1.20E+00 2.80E-06 5.92E-10 3.85E-01 2.28E-10 7.48E-06
Naphthalene 7.99E-01 3.75E-07 1.20E-01 4.50E-08 2.25E-07 1.20E-01 2.70E-08 5.70E-11 1.19E-01 6.79E-12 7.20E-08
Phenanthrene 4.40E+00 2.07E-06 NA  1.24E-06 NA  3.14E-10 NA  
Pyrene 1.60E+01 7.51E-06 NA  4.50E-06 NA  1.14E-09 NA  
Acetone 3.40E-02 1.60E-08 NA  6.37E-09 NA  2.43E-12 NA  
cis-1,2-Dichloroethene 2.00E-03 9.39E-10 NA  3.75E-10 NA  1.43E-13 NA  
Methyl ethyl ketone 1.94E-02 9.11E-09 NA  3.64E-09 NA  1.38E-12 NA  
Methylene chloride 4.00E-03 1.88E-09 1.40E-02 2.63E-11 7.50E-10 1.40E-02 1.05E-11 2.86E-13 3.50E-03 9.99E-16 3.68E-11
Toluene 7.76E-03 3.64E-09 NA  1.45E-09 NA  5.54E-13 NA  
Xylenes, total 5.00E-03 2.35E-09 NA  9.37E-10 NA  3.57E-13 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 1.65E-11 1.50E+03 2.47E-08 1.97E-12 1.50E+03 2.96E-09 2.51E-15 1.50E+03 3.76E-12 2.77E-08
1,2,3,4,6,7,8-HpCDF 3.08E-05 1.45E-11 1.50E+03 2.17E-08 1.73E-12 1.50E+03 2.60E-09 2.20E-15 1.50E+03 3.30E-12 2.43E-08
1,2,3,4,7,8,9-HpCDF 2.83E-06 1.33E-12 1.50E+03 1.99E-09 1.59E-13 1.50E+03 2.39E-10 2.02E-16 1.50E+03 3.03E-13 2.23E-09
1,2,3,4,7,8-HxCDD 2.83E-06 1.33E-12 1.50E+04 1.99E-08 1.59E-13 1.50E+04 2.39E-09 2.02E-16 1.50E+04 3.03E-12 2.23E-08
1,2,3,4,7,8-HxCDF 1.74E-05 8.17E-12 1.50E+04 1.23E-07 9.78E-13 1.50E+04 1.47E-08 1.24E-15 1.50E+04 1.86E-11 1.37E-07
1,2,3,6,7,8-HxCDD 5.59E-06 2.63E-12 1.50E+04 3.94E-08 3.14E-13 1.50E+04 4.71E-09 3.99E-16 1.50E+04 5.99E-12 4.41E-08
1,2,3,6,7,8-HxCDF 1.13E-05 5.31E-12 1.50E+04 7.96E-08 6.35E-13 1.50E+04 9.53E-09 8.07E-16 1.50E+04 1.21E-11 8.91E-08
1,2,3,7,8,9-HxCDD 3.75E-06 1.76E-12 1.50E+04 2.64E-08 2.11E-13 1.50E+04 3.16E-09 2.68E-16 1.50E+04 4.02E-12 2.96E-08
1,2,3,7,8,9-HxCDF 3.79E-06 1.78E-12 1.50E+04 2.67E-08 2.13E-13 1.50E+04 3.20E-09 2.71E-16 1.50E+04 4.06E-12 2.99E-08
1,2,3,7,8-PeCDD 3.37E-06 1.58E-12 1.50E+05 2.37E-07 1.89E-13 1.50E+05 2.84E-08 2.41E-16 1.50E+05 3.61E-11 2.66E-07
1,2,3,7,8-PeCDF 3.91E-06 1.84E-12 7.50E+03 1.38E-08 2.20E-13 7.50E+03 1.65E-09 2.79E-16 7.50E+03 2.09E-12 1.54E-08
2,3,4,6,7,8-HxCDF 1.55E-05 7.28E-12 1.50E+04 1.09E-07 8.71E-13 1.50E+04 1.31E-08 1.11E-15 1.50E+04 1.66E-11 1.22E-07
2,3,4,7,8-PeCDF 3.32E-05 1.56E-11 7.50E+04 1.17E-06 1.87E-12 7.50E+04 1.40E-07 2.37E-15 7.50E+04 1.78E-10 1.31E-06
2,3,7,8-TCDD 8.98E-07 4.22E-13 1.50E+05 6.33E-08 5.05E-14 1.50E+05 7.57E-09 6.41E-17 1.50E+05 9.61E-12 7.08E-08
2,3,7,8-TCDF 8.22E-06 3.86E-12 1.50E+04 5.79E-08 4.62E-13 1.50E+04 6.93E-09 5.87E-16 1.50E+04 8.80E-12 6.49E-08
OCDD 3.57E-04 1.68E-10 1.50E+01 2.52E-09 6.69E-11 1.50E+01 1.00E-09 2.55E-14 1.50E+01 3.82E-13 3.52E-09
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

OCDF 1.88E-05 8.83E-12 1.50E+01 1.32E-10 3.52E-12 1.50E+01 5.28E-11 1.34E-15 1.50E+01 2.01E-14 1.85E-10

Total Risk: 7.73E-05 Total Risk: 4.09E-05 Total Risk: 2.93E-08 1.18E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-46
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake Reference Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.30E+04 1.78E-02 1.00E+00 1.78E-02 7.11E-04 1.00E+00 7.11E-04 2.71E-06 1.40E-03 1.93E-03 2.05E-02
Antimony 2.16E+02 2.96E-04 4.00E-04 7.40E-01 1.18E-05 4.00E-04 2.95E-02 4.50E-08 NA  7.69E-01
Arsenic 1.28E+01 1.75E-05 3.00E-04 5.84E-02 2.10E-06 3.00E-04 7.00E-03 2.66E-09 4.29E-06 6.22E-04 6.61E-02
Barium 3.50E+03 4.79E-03 2.00E-01 2.40E-02 1.91E-04 2.00E-01 9.57E-04 7.29E-07 1.43E-04 5.10E-03 3.00E-02
Beryllium 6.74E-01 9.23E-07 2.00E-03 4.62E-04 3.68E-08 2.00E-03 1.84E-05 1.40E-10 2.00E-06 7.02E-05 5.50E-04
Cadmium 1.11E+01 1.52E-05 5.00E-04 3.04E-02 6.07E-08 5.00E-04 1.21E-04 2.31E-09 2.86E-06 8.09E-04 3.13E-02
Chromium 8.01E+01 1.10E-04 NA  4.38E-06 NA  1.67E-08 NA  
Cobalt 1.19E+01 1.63E-05 3.00E-04 5.43E-02 6.50E-07 3.00E-04 2.17E-03 2.48E-09 1.71E-06 1.45E-03 5.80E-02
Copper 3.07E+02 4.21E-04 4.00E-02 1.05E-02 1.68E-05 4.00E-02 4.19E-04 6.39E-08 NA  1.09E-02
Iron 5.74E+04 7.86E-02 7.00E-01 1.12E-01 3.14E-03 7.00E-01 4.48E-03 1.19E-05 NA  1.17E-01
Lead 1.45E+03 1.99E-03 NA  7.93E-05 NA  3.02E-07 NA  
Manganese 8.57E+02 1.17E-03 2.40E-02 4.89E-02 4.68E-05 2.40E-02 1.95E-03 1.78E-07 1.43E-05 1.25E-02 6.34E-02
Nickel 5.87E+01 8.04E-05 2.00E-02 4.02E-03 3.21E-06 2.00E-02 1.60E-04 1.22E-08 2.57E-05 4.75E-04 4.66E-03
Selenium 3.53E+00 4.84E-06 5.00E-03 9.67E-04 1.93E-07 5.00E-03 3.86E-05 7.35E-10 5.71E-03 1.29E-07 1.01E-03
Silver 8.32E-01 1.14E-06 5.00E-03 2.28E-04 4.55E-08 5.00E-03 9.10E-06 1.73E-10 NA  2.37E-04
Thallium 3.81E+00 5.22E-06 6.60E-05 7.91E-02 2.08E-07 6.60E-05 3.16E-03 7.93E-10 NA  8.22E-02
Vanadium 4.95E+01 6.78E-05 5.00E-03 1.36E-02 2.71E-06 5.00E-03 5.41E-04 1.03E-08 NA  1.41E-02
Zinc 8.03E+03 1.10E-02 3.00E-01 3.67E-02 4.39E-04 3.00E-01 1.46E-03 1.67E-06 NA  3.81E-02

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake Reference Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
4,4'-DDD 6.08E-02 8.33E-08 NA  1.66E-08 NA  1.27E-11 NA  
4,4'-DDE 2.35E-02 3.22E-08 NA  6.42E-09 NA  4.89E-12 NA  
4,4'-DDT 8.79E-03 1.20E-08 5.00E-04 2.41E-05 2.40E-09 5.00E-04 4.80E-06 1.83E-12 NA  2.89E-05
Dieldrin 9.15E-03 1.25E-08 5.00E-05 2.51E-04 2.50E-09 5.00E-05 5.00E-05 1.90E-12 NA  3.01E-04
Endrin 4.27E-03 5.85E-09 3.00E-04 1.95E-05 1.17E-09 3.00E-04 3.89E-06 8.89E-13 NA  2.34E-05
Endrin ketone 1.32E-02 1.81E-08 3.00E-04 6.03E-05 3.61E-09 3.00E-04 1.20E-05 2.75E-12 NA  7.23E-05
gamma-Chlordane 1.41E-03 1.93E-09 5.00E-04 3.86E-06 3.85E-10 5.00E-04 7.71E-07 2.94E-13 2.00E-04 1.47E-09 4.64E-06
Methoxychlor 9.90E-03 1.36E-08 2.00E-05 6.78E-04 2.71E-09 2.00E-05 1.35E-04 2.06E-12 NA  8.13E-04
SVOCs/VOCs
2-Methylnaphthalene 1.91E+00 2.62E-06 4.00E-03 6.54E-04 1.57E-06 4.00E-03 3.91E-04 3.98E-10 NA  1.05E-03
Acenaphthylene 1.20E+00 1.64E-06 NA  9.84E-07 NA  2.50E-10 NA  
Anthracene 9.40E-01 1.29E-06 3.00E-01 4.29E-06 7.71E-07 3.00E-01 2.57E-06 1.96E-10 NA  6.86E-06
Benzo(a)anthracene 4.14E+00 5.67E-06 NA  3.39E-06 NA  8.62E-10 NA  
Benzo(a)pyrene 8.90E+00 1.22E-05 NA  7.30E-06 NA  1.85E-09 NA  
Benzo(b)fluoranthene 5.60E+00 7.67E-06 NA  4.59E-06 NA  1.17E-09 NA  
Benzo(g,h,i)perylene 9.00E+00 1.23E-05 NA  7.38E-06 NA  1.87E-09 NA  
Benzo(k)fluoranthene 3.40E+00 4.66E-06 NA  2.79E-06 NA  7.08E-10 NA  
Biphenyl (diphenyl) 1.60E-01 2.19E-07 5.00E-02 4.38E-06 8.75E-08 5.00E-02 1.75E-06 3.33E-11 NA  6.13E-06
Chrysene 6.50E+00 8.90E-06 NA  5.33E-06 NA  1.35E-09 NA  
Dibenz(a,h)anthracene 1.02E+00 1.40E-06 NA  8.36E-07 NA  2.12E-10 NA  
Fluoranthene 1.20E+01 1.64E-05 4.00E-02 4.11E-04 9.84E-06 4.00E-02 2.46E-04 2.50E-09 NA  6.57E-04
Fluorene 4.23E-01 5.79E-07 4.00E-02 1.45E-05 3.47E-07 4.00E-02 8.67E-06 8.81E-11 NA  2.32E-05
Indeno(1,2,3-c,d)pyrene 8.30E+00 1.14E-05 NA  6.80E-06 NA  1.73E-09 NA  
Naphthalene 7.99E-01 1.09E-06 2.00E-02 5.47E-05 6.55E-07 2.00E-02 3.28E-05 1.66E-10 8.57E-04 1.94E-07 8.77E-05
Phenanthrene 4.40E+00 6.03E-06 NA  3.61E-06 NA  9.16E-10 NA  
Pyrene 1.60E+01 2.19E-05 3.00E-02 7.31E-04 1.31E-05 3.00E-02 4.37E-04 3.33E-09 NA  1.17E-03
Acetone 3.40E-02 4.66E-08 9.00E-01 5.18E-08 1.86E-08 9.00E-01 2.06E-08 7.08E-12 8.86E+00 7.99E-13 7.24E-08
cis-1,2-Dichloroethene 2.00E-03 2.74E-09 1.00E-02 2.74E-07 1.09E-09 1.00E-02 1.09E-07 4.16E-13 NA  3.83E-07
Methyl ethyl ketone 1.94E-02 2.66E-08 6.00E-01 4.43E-08 1.06E-08 6.00E-01 1.77E-08 4.04E-12 1.43E+00 2.83E-12 6.20E-08
Methylene chloride 4.00E-03 5.48E-09 6.00E-02 9.13E-08 2.19E-09 6.00E-02 3.64E-08 8.33E-13 2.86E-01 2.91E-12 1.28E-07
Toluene 7.76E-03 1.06E-08 8.00E-02 1.33E-07 4.24E-09 8.00E-02 5.30E-08 1.62E-12 8.57E-02 1.88E-11 1.86E-07
Xylenes, total 5.00E-03 6.85E-09 2.00E-01 3.42E-08 2.73E-09 2.00E-01 1.37E-08 1.04E-12 2.86E-02 3.64E-11 4.79E-08
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 4.81E-11 NA  5.76E-12 NA  7.31E-15 1.14E-08 6.39E-07 6.39E-07
1,2,3,4,6,7,8-HpCDF 3.08E-05 4.22E-11 NA  5.05E-12 NA  6.41E-15 1.14E-08 5.61E-07 5.61E-07
1,2,3,4,7,8,9-HpCDF 2.83E-06 3.88E-12 NA  4.64E-13 NA  5.89E-16 1.14E-08 5.16E-08 5.16E-08
1,2,3,4,7,8-HxCDD 2.83E-06 3.88E-12 NA  4.64E-13 NA  5.89E-16 1.14E-08 5.16E-08 5.16E-08
1,2,3,4,7,8-HxCDF 1.74E-05 2.38E-11 NA  2.85E-12 NA  3.62E-15 1.14E-08 3.17E-07 3.17E-07
1,2,3,6,7,8-HxCDD 5.59E-06 7.66E-12 NA  9.17E-13 NA  1.16E-15 1.14E-08 1.02E-07 1.02E-07
1,2,3,6,7,8-HxCDF 1.13E-05 1.55E-11 NA  1.85E-12 NA  2.35E-15 1.14E-08 2.06E-07 2.06E-07
1,2,3,7,8,9-HxCDD 3.75E-06 5.14E-12 NA  6.15E-13 NA  7.81E-16 1.14E-08 6.83E-08 6.83E-08
1,2,3,7,8,9-HxCDF 3.79E-06 5.19E-12 NA  6.21E-13 NA  7.89E-16 1.14E-08 6.90E-08 6.90E-08
1,2,3,7,8-PeCDD 3.37E-06 4.62E-12 NA  5.53E-13 NA  7.02E-16 1.14E-08 6.14E-08 6.14E-08
1,2,3,7,8-PeCDF 3.91E-06 5.36E-12 NA  6.41E-13 NA  8.14E-16 1.14E-08 7.12E-08 7.12E-08
2,3,4,6,7,8-HxCDF 1.55E-05 2.12E-11 NA  2.54E-12 NA  3.23E-15 1.14E-08 2.82E-07 2.82E-07
2,3,4,7,8-PeCDF 3.32E-05 4.55E-11 NA  5.44E-12 NA  6.91E-15 1.14E-08 6.05E-07 6.05E-07
2,3,7,8-TCDD 8.98E-07 1.23E-12 NA  1.47E-13 NA  1.87E-16 1.14E-08 1.64E-08 1.64E-08
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake Reference Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

2,3,7,8-TCDF 8.22E-06 1.13E-11 NA  1.35E-12 NA  1.71E-15 1.14E-08 1.50E-07 1.50E-07
OCDD 3.57E-04 4.89E-10 NA  5.85E-11 NA  7.43E-14 1.14E-08 6.50E-06 6.50E-06
OCDF 1.88E-05 2.58E-11 NA  3.08E-12 NA  3.91E-15 1.14E-08 3.42E-07 3.42E-07

Total Risk (Hazard Index): 1.23 Total Risk (Hazard Index): 0.05 Total Risk (Hazard Index): 0.02 1.31
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-47
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (0 to 6 yrs) Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 2900 cm2/day [soil]
Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.20 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.30E+04 1.42E-02 NA  4.13E-04 NA  5.41E-07 NA  
Antimony 2.16E+02 2.37E-04 NA  6.86E-06 NA  8.99E-09 NA  
Arsenic 1.28E+01 1.40E-05 1.50E+00 2.10E-05 1.22E-06 1.50E+00 1.83E-06 5.33E-10 1.51E+01 8.02E-09 2.29E-05
Barium 3.50E+03 3.84E-03 NA  1.11E-04 NA  1.46E-07 NA  
Beryllium 6.74E-01 7.39E-07 NA  2.14E-08 NA  2.81E-11 8.40E+00 2.36E-10 2.36E-10
Cadmium 1.11E+01 1.22E-05 NA  3.53E-08 NA  4.62E-10 6.30E+00 2.91E-09 2.91E-09
Chromium 8.01E+01 8.78E-05 NA  2.55E-06 NA  3.34E-09 NA  
Cobalt 1.19E+01 1.30E-05 NA  3.78E-07 NA  4.95E-10 3.15E+00 1.56E-09 1.56E-09
Copper 3.07E+02 3.36E-04 NA  9.76E-06 NA  1.28E-08 NA  
Iron 5.74E+04 6.29E-02 NA  1.82E-03 NA  2.39E-06 NA  
Lead 1.45E+03 1.59E-03 NA  4.61E-05 NA  6.04E-08 NA  
Manganese 8.57E+02 9.39E-04 NA  2.72E-05 NA  3.57E-08 NA  
Nickel 5.87E+01 6.43E-05 NA  1.87E-06 NA  2.44E-09 9.10E-01 2.22E-09 2.22E-09
Selenium 3.53E+00 3.87E-06 NA  1.12E-07 NA  1.47E-10 NA  
Silver 8.32E-01 9.12E-07 NA  2.64E-08 NA  3.46E-11 NA  
Thallium 3.81E+00 4.18E-06 NA  1.21E-07 NA  1.59E-10 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Vanadium 4.95E+01 5.42E-05 NA  1.57E-06 NA  2.06E-09 NA  
Zinc 8.03E+03 8.80E-03 NA  2.55E-04 NA  3.34E-07 NA  
Pesticides/PCBs
4,4'-DDD 6.08E-02 6.66E-08 2.40E-01 1.60E-08 9.66E-09 2.40E-01 2.32E-09 2.53E-12 2.42E-01 6.11E-13 1.83E-08
4,4'-DDE 2.35E-02 2.58E-08 3.40E-01 8.76E-09 3.73E-09 3.40E-01 1.27E-09 9.78E-13 3.40E-01 3.32E-13 1.00E-08
4,4'-DDT 8.79E-03 9.63E-09 3.40E-01 3.28E-09 1.40E-09 3.40E-01 4.75E-10 3.66E-13 3.40E-01 1.24E-13 3.75E-09
Dieldrin 9.15E-03 1.00E-08 1.60E+01 1.60E-07 1.45E-09 1.60E+01 2.33E-08 3.81E-13 1.61E+01 6.13E-12 1.84E-07
Endrin 4.27E-03 4.68E-09 NA  6.79E-10 NA  1.78E-13 NA  
Endrin ketone 1.32E-02 1.45E-08 NA  2.10E-09 NA  5.50E-13 NA  
gamma-Chlordane 1.41E-03 1.55E-09 1.20E+00 1.85E-09 2.24E-10 1.20E+00 2.69E-10 5.87E-14 3.50E-01 2.05E-14 2.12E-09
Methoxychlor 9.90E-03 1.08E-08 NA  1.57E-09 NA  4.12E-13 NA  
SVOCs/VOCs
2-Methylnaphthalene 1.91E+00 2.09E-06 NA  9.11E-07 NA  7.95E-11 NA  
Acenaphthylene 1.20E+00 1.32E-06 NA  5.72E-07 NA  5.00E-11 NA  
Anthracene 9.40E-01 1.03E-06 NA  4.48E-07 NA  3.91E-11 NA  
Benzo(a)anthracene 4.14E+00 4.54E-06 1.20E+00 5.44E-06 1.97E-06 1.20E+00 2.37E-06 1.72E-10 3.85E-01 6.64E-11 7.81E-06
Benzo(a)pyrene 8.90E+00 9.75E-06 1.20E+01 1.17E-04 4.24E-06 1.20E+01 5.09E-05 3.71E-10 3.85E+00 1.43E-09 1.68E-04
Benzo(b)fluoranthene 5.60E+00 6.14E-06 1.20E+00 7.36E-06 2.67E-06 1.20E+00 3.20E-06 2.33E-10 3.85E-01 8.98E-11 1.06E-05
Benzo(g,h,i)perylene 9.00E+00 9.86E-06 NA  4.29E-06 NA  3.75E-10 NA  
Benzo(k)fluoranthene 3.40E+00 3.73E-06 1.20E+00 4.47E-06 1.62E-06 1.20E+00 1.94E-06 1.42E-10 3.85E-01 5.45E-11 6.42E-06
Biphenyl (diphenyl) 1.60E-01 1.75E-07 NA  5.08E-08 NA  6.66E-12 NA  
Chrysene 6.50E+00 7.12E-06 1.20E-01 8.55E-07 3.10E-06 1.20E-01 3.72E-07 2.71E-10 3.85E-02 1.04E-11 1.23E-06
Dibenz(a,h)anthracene 1.02E+00 1.12E-06 7.30E+00 8.16E-06 4.86E-07 7.30E+00 3.55E-06 4.25E-11 4.20E+00 1.78E-10 1.17E-05
Fluoranthene 1.20E+01 1.32E-05 NA  5.72E-06 NA  5.00E-10 NA  
Fluorene 4.23E-01 4.64E-07 NA  2.02E-07 NA  1.76E-11 NA  
Indeno(1,2,3-c,d)pyrene 8.30E+00 9.10E-06 1.20E+00 1.09E-05 3.96E-06 1.20E+00 4.75E-06 3.46E-10 3.85E-01 1.33E-10 1.57E-05
Naphthalene 7.99E-01 8.76E-07 1.20E-01 1.05E-07 3.81E-07 1.20E-01 4.57E-08 3.33E-11 1.19E-01 3.96E-12 1.51E-07
Phenanthrene 4.40E+00 4.82E-06 NA  2.10E-06 NA  1.83E-10 NA  
Pyrene 1.60E+01 1.75E-05 NA  7.63E-06 NA  6.66E-10 NA  
Acetone 3.40E-02 3.73E-08 NA  1.08E-08 NA  1.42E-12 NA  
cis-1,2-Dichloroethene 2.00E-03 2.19E-09 NA  6.36E-10 NA  8.33E-14 NA  
Methyl ethyl ketone 1.94E-02 2.13E-08 NA  6.17E-09 NA  8.08E-13 NA  
Methylene chloride 4.00E-03 4.38E-09 1.40E-02 6.14E-11 1.27E-09 1.40E-02 1.78E-11 1.67E-13 3.50E-03 5.83E-16 7.92E-11
Toluene 7.76E-03 8.50E-09 NA  2.47E-09 NA  3.23E-13 NA  
Xylenes, total 5.00E-03 5.48E-09 NA  1.59E-09 NA  2.08E-13 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 3.85E-11 1.50E+03 5.77E-08 3.35E-12 1.50E+03 5.02E-09 1.46E-15 1.50E+03 2.19E-12 6.27E-08
1,2,3,4,6,7,8-HpCDF 3.08E-05 3.38E-11 1.50E+03 5.06E-08 2.94E-12 1.50E+03 4.40E-09 1.28E-15 1.50E+03 1.92E-12 5.50E-08
1,2,3,4,7,8,9-HpCDF 2.83E-06 3.10E-12 1.50E+03 4.65E-09 2.70E-13 1.50E+03 4.05E-10 1.18E-16 1.50E+03 1.77E-13 5.06E-09
1,2,3,4,7,8-HxCDD 2.83E-06 3.10E-12 1.50E+04 4.65E-08 2.70E-13 1.50E+04 4.05E-09 1.18E-16 1.50E+04 1.77E-12 5.06E-08
1,2,3,4,7,8-HxCDF 1.74E-05 1.91E-11 1.50E+04 2.86E-07 1.66E-12 1.50E+04 2.49E-08 7.24E-16 1.50E+04 1.09E-11 3.11E-07
1,2,3,6,7,8-HxCDD 5.59E-06 6.13E-12 1.50E+04 9.19E-08 5.33E-13 1.50E+04 7.99E-09 2.33E-16 1.50E+04 3.49E-12 9.99E-08
1,2,3,6,7,8-HxCDF 1.13E-05 1.24E-11 1.50E+04 1.86E-07 1.08E-12 1.50E+04 1.62E-08 4.71E-16 1.50E+04 7.06E-12 2.02E-07
1,2,3,7,8,9-HxCDD 3.75E-06 4.11E-12 1.50E+04 6.16E-08 3.58E-13 1.50E+04 5.36E-09 1.56E-16 1.50E+04 2.34E-12 6.70E-08
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

1,2,3,7,8,9-HxCDF 3.79E-06 4.15E-12 1.50E+04 6.23E-08 3.61E-13 1.50E+04 5.42E-09 1.58E-16 1.50E+04 2.37E-12 6.77E-08
1,2,3,7,8-PeCDD 3.37E-06 3.69E-12 1.50E+05 5.54E-07 3.21E-13 1.50E+05 4.82E-08 1.40E-16 1.50E+05 2.10E-11 6.02E-07
1,2,3,7,8-PeCDF 3.91E-06 4.28E-12 7.50E+03 3.21E-08 3.73E-13 7.50E+03 2.80E-09 1.63E-16 7.50E+03 1.22E-12 3.49E-08
2,3,4,6,7,8-HxCDF 1.55E-05 1.70E-11 1.50E+04 2.55E-07 1.48E-12 1.50E+04 2.22E-08 6.45E-16 1.50E+04 9.68E-12 2.77E-07
2,3,4,7,8-PeCDF 3.32E-05 3.64E-11 7.50E+04 2.73E-06 3.17E-12 7.50E+04 2.37E-07 1.38E-15 7.50E+04 1.04E-10 2.97E-06
2,3,7,8-TCDD 8.98E-07 9.84E-13 1.50E+05 1.48E-07 8.56E-14 1.50E+05 1.28E-08 3.74E-17 1.50E+05 5.61E-12 1.60E-07
2,3,7,8-TCDF 8.22E-06 9.01E-12 1.50E+04 1.35E-07 7.84E-13 1.50E+04 1.18E-08 3.42E-16 1.50E+04 5.13E-12 1.47E-07
OCDD 3.57E-04 3.91E-10 1.50E+01 5.87E-09 3.40E-11 1.50E+01 5.11E-10 1.49E-14 1.50E+01 2.23E-13 6.38E-09
OCDF 1.88E-05 2.06E-11 1.50E+01 3.09E-10 1.79E-12 1.50E+01 2.69E-11 7.83E-16 1.50E+01 1.17E-14 3.36E-10

Total Risk: 1.80E-04 Total Risk: 6.94E-05 Total Risk: 1.71E-08 2.50E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 2E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-48
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (0 to 6 yrs) Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 2900 cm2/day [soil]
Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.20 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.30E+04 1.66E-01 1.00E+00 1.66E-01 4.82E-03 1.00E+00 4.82E-03 6.31E-06 1.40E-03 4.51E-03 1.76E-01
Antimony 2.16E+02 2.76E-03 4.00E-04 6.90E+00 8.01E-05 4.00E-04 2.00E-01 1.05E-07 NA  7.10E+00
Arsenic 1.28E+01 1.64E-04 3.00E-04 5.46E-01 1.42E-05 3.00E-04 4.75E-02 6.22E-09 4.29E-06 1.45E-03 5.94E-01
Barium 3.50E+03 4.47E-02 2.00E-01 2.24E-01 1.30E-03 2.00E-01 6.49E-03 1.70E-06 1.43E-04 1.19E-02 2.42E-01
Beryllium 6.74E-01 8.62E-06 2.00E-03 4.31E-03 2.50E-07 2.00E-03 1.25E-04 3.27E-10 2.00E-06 1.64E-04 4.60E-03
Cadmium 1.11E+01 1.42E-04 1.10E-05 1.29E+01 4.12E-07 1.10E-05 3.74E-02 5.39E-09 2.86E-06 1.89E-03 1.29E+01
Chromium 8.01E+01 1.02E-03 NA  2.97E-05 NA  3.89E-08 NA  
Cobalt 1.19E+01 1.52E-04 3.00E-04 5.07E-01 4.41E-06 3.00E-04 1.47E-02 5.78E-09 1.71E-06 3.37E-03 5.25E-01
Copper 3.07E+02 3.93E-03 4.00E-02 9.81E-02 1.14E-04 4.00E-02 2.85E-03 1.49E-07 NA  1.01E-01
Iron 5.74E+04 7.34E-01 7.00E-01 1.05E+00 2.13E-02 7.00E-01 3.04E-02 2.79E-05 NA  1.08E+00
Lead 1.45E+03 1.85E-02 NA  5.38E-04 NA  7.04E-07 NA  
Manganese 8.57E+02 1.10E-02 2.40E-02 4.57E-01 3.18E-04 2.40E-02 1.32E-02 4.16E-07 1.43E-05 2.91E-02 4.99E-01
Nickel 5.87E+01 7.51E-04 1.10E-02 6.82E-02 2.18E-05 1.10E-02 1.98E-03 2.85E-08 2.57E-05 1.11E-03 7.13E-02
Selenium 3.53E+00 4.51E-05 5.00E-03 9.03E-03 1.31E-06 5.00E-03 2.62E-04 1.71E-09 5.71E-03 3.00E-07 9.29E-03
Silver 8.32E-01 1.06E-05 5.00E-03 2.13E-03 3.08E-07 5.00E-03 6.17E-05 4.04E-10 NA  2.19E-03
Thallium 3.81E+00 4.87E-05 6.60E-05 7.38E-01 1.41E-06 6.60E-05 2.14E-02 1.85E-09 NA  7.59E-01
Vanadium 4.95E+01 6.33E-04 5.00E-03 1.27E-01 1.84E-05 5.00E-03 3.67E-03 2.40E-08 NA  1.30E-01

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Zinc 8.03E+03 1.03E-01 3.00E-01 3.42E-01 2.98E-03 3.00E-01 9.92E-03 3.90E-06 NA  3.52E-01
Pesticides/PCBs
4,4'-DDD 6.08E-02 7.77E-07 NA  1.13E-07 NA  2.95E-11 NA  
4,4'-DDE 2.35E-02 3.00E-07 NA  4.36E-08 NA  1.14E-11 NA  
4,4'-DDT 8.79E-03 1.12E-07 5.00E-04 2.25E-04 1.63E-08 5.00E-04 3.26E-05 4.27E-12 NA  2.57E-04
Dieldrin 9.15E-03 1.17E-07 5.00E-05 2.34E-03 1.70E-08 5.00E-05 3.39E-04 4.44E-12 NA  2.68E-03
Endrin 4.27E-03 5.46E-08 3.00E-04 1.82E-04 7.92E-09 3.00E-04 2.64E-05 2.07E-12 NA  2.08E-04
Endrin ketone 1.32E-02 1.69E-07 3.00E-04 5.63E-04 2.45E-08 3.00E-04 8.16E-05 6.41E-12 NA  6.44E-04
gamma-Chlordane 1.41E-03 1.80E-08 3.30E-05 5.46E-04 2.61E-09 3.30E-05 7.92E-05 6.85E-13 2.00E-04 3.42E-09 6.25E-04
Methoxychlor 9.90E-03 1.27E-07 2.00E-05 6.33E-03 1.84E-08 2.00E-05 9.18E-04 4.81E-12 2.00E-05 2.40E-07 7.25E-03
SVOCs/VOCs
2-Methylnaphthalene 1.91E+00 2.44E-05 4.00E-03 6.11E-03 1.06E-05 4.00E-03 2.66E-03 9.28E-10 NA  8.76E-03
Acenaphthylene 1.20E+00 1.53E-05 NA  6.67E-06 NA  5.83E-10 NA  
Anthracene 9.40E-01 1.20E-05 3.00E-01 4.01E-05 5.23E-06 3.00E-01 1.74E-05 4.57E-10 NA  5.75E-05
Benzo(a)anthracene 4.14E+00 5.29E-05 NA  2.30E-05 NA  2.01E-09 NA  
Benzo(a)pyrene 8.90E+00 1.14E-04 NA  4.95E-05 NA  4.32E-09 NA  
Benzo(b)fluoranthene 5.60E+00 7.16E-05 NA  3.11E-05 NA  2.72E-09 NA  
Benzo(g,h,i)perylene 9.00E+00 1.15E-04 NA  5.01E-05 NA  4.37E-09 NA  
Benzo(k)fluoranthene 3.40E+00 4.35E-05 NA  1.89E-05 NA  1.65E-09 NA  
Biphenyl (diphenyl) 1.60E-01 2.05E-06 5.00E-02 4.09E-05 5.93E-07 5.00E-02 1.19E-05 7.77E-11 NA  5.28E-05
Chrysene 6.50E+00 8.31E-05 NA  3.62E-05 NA  3.16E-09 NA  
Dibenz(a,h)anthracene 1.02E+00 1.30E-05 NA  5.67E-06 NA  4.95E-10 NA  
Fluoranthene 1.20E+01 1.53E-04 4.00E-02 3.84E-03 6.67E-05 4.00E-02 1.67E-03 5.83E-09 NA  5.50E-03
Fluorene 4.23E-01 5.41E-06 4.00E-02 1.35E-04 2.35E-06 4.00E-02 5.88E-05 2.05E-10 NA  1.94E-04
Indeno(1,2,3-c,d)pyrene 8.30E+00 1.06E-04 NA  4.62E-05 NA  4.03E-09 NA  
Naphthalene 7.99E-01 1.02E-05 2.00E-02 5.11E-04 4.44E-06 2.00E-02 2.22E-04 3.88E-10 8.57E-04 4.53E-07 7.33E-04
Phenanthrene 4.40E+00 5.63E-05 NA  2.45E-05 NA  2.14E-09 NA  
Pyrene 1.60E+01 2.05E-04 3.00E-02 6.82E-03 8.90E-05 3.00E-02 2.97E-03 7.77E-09 NA  9.79E-03
Acetone 3.40E-02 4.35E-07 9.00E-01 4.83E-07 1.26E-07 9.00E-01 1.40E-07 1.65E-11 8.86E+00 1.86E-12 6.23E-07
cis-1,2-Dichloroethene 2.00E-03 2.56E-08 1.00E-02 2.56E-06 7.42E-09 1.00E-02 7.42E-07 9.72E-13 NA  3.30E-06
Methyl ethyl ketone 1.94E-02 2.48E-07 6.00E-01 4.13E-07 7.19E-08 6.00E-01 1.20E-07 9.42E-12 1.43E+00 6.60E-12 5.33E-07
Methylene chloride 4.00E-03 5.11E-08 6.00E-02 8.52E-07 1.48E-08 6.00E-02 2.47E-07 1.94E-12 2.86E-01 6.80E-12 1.10E-06
Toluene 7.76E-03 9.92E-08 8.00E-02 1.24E-06 2.88E-08 8.00E-02 3.60E-07 3.77E-12 8.57E-02 4.40E-11 1.60E-06
Xylenes, total 5.00E-03 6.39E-08 2.00E-01 3.20E-07 1.85E-08 2.00E-01 9.27E-08 2.43E-12 2.86E-02 8.50E-11 4.12E-07
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 4.49E-10 NA  3.90E-11 NA  1.71E-14 1.14E-08 1.49E-06 1.49E-06
1,2,3,4,6,7,8-HpCDF 3.08E-05 3.94E-10 NA  3.43E-11 NA  1.50E-14 1.14E-08 1.31E-06 1.31E-06
1,2,3,4,7,8,9-HpCDF 2.83E-06 3.62E-11 NA  3.15E-12 NA  1.37E-15 1.14E-08 1.20E-07 1.20E-07
1,2,3,4,7,8-HxCDD 2.83E-06 3.62E-11 NA  3.15E-12 NA  1.37E-15 1.14E-08 1.20E-07 1.20E-07
1,2,3,4,7,8-HxCDF 1.74E-05 2.22E-10 NA  1.94E-11 NA  8.45E-15 1.14E-08 7.40E-07 7.40E-07
1,2,3,6,7,8-HxCDD 5.59E-06 7.15E-11 NA  6.22E-12 NA  2.72E-15 1.14E-08 2.38E-07 2.38E-07
1,2,3,6,7,8-HxCDF 1.13E-05 1.44E-10 NA  1.26E-11 NA  5.49E-15 1.14E-08 4.80E-07 4.80E-07
1,2,3,7,8,9-HxCDD 3.75E-06 4.79E-11 NA  4.17E-12 NA  1.82E-15 1.14E-08 1.59E-07 1.59E-07
1,2,3,7,8,9-HxCDF 3.79E-06 4.85E-11 NA  4.22E-12 NA  1.84E-15 1.14E-08 1.61E-07 1.61E-07
1,2,3,7,8-PeCDD 3.37E-06 4.31E-11 NA  3.75E-12 NA  1.64E-15 1.14E-08 1.43E-07 1.43E-07
1,2,3,7,8-PeCDF 3.91E-06 5.00E-11 NA  4.35E-12 NA  1.90E-15 1.14E-08 1.66E-07 1.66E-07
2,3,4,6,7,8-HxCDF 1.55E-05 1.98E-10 NA  1.72E-11 NA  7.53E-15 1.14E-08 6.59E-07 6.59E-07
2,3,4,7,8-PeCDF 3.32E-05 4.24E-10 NA  3.69E-11 NA  1.61E-14 1.14E-08 1.41E-06 1.41E-06
2,3,7,8-TCDD 8.98E-07 1.15E-11 NA  9.99E-13 NA  4.36E-16 1.14E-08 3.82E-08 3.82E-08
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Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

2,3,7,8-TCDF 8.22E-06 1.05E-10 NA  9.14E-12 NA  3.99E-15 1.14E-08 3.49E-07 3.49E-07
OCDD 3.57E-04 4.56E-09 NA  3.97E-10 NA  1.73E-13 1.14E-08 1.52E-05 1.52E-05
OCDF 1.88E-05 2.40E-10 NA  2.09E-11 NA  9.13E-15 1.14E-08 7.99E-07 7.99E-07

Total Risk (Hazard Index): 24.2 Total Risk (Hazard Index): 0.4 Total Risk (Hazard Index): 0.1 24.6
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 25
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-49
Cancer Risk Results Detailed Summary of Risk Drivers - Deep Soil - Future Adult/Child Resident - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 9.0E-06 1.1E-06 1.4E-08 1.0E-05 9% 2.1E-05 1.8E-06 8.0E-09 2.3E-05 9%
Subtotal Metals 9.0E-06 1.1E-06 2.6E-08 1.0E-05 9% 2.1E-05 1.8E-06 1.5E-08 2.3E-05 9%

SVOCs/VOCs
Benzo(a)anthracene 2.3E-06 1.4E-06 1.1E-10 3.7E-06 3% 5.4E-06 2.4E-06 6.6E-11 7.8E-06 3%
Benzo(a)pyrene 5.0E-05 3.0E-05 2.4E-09 8.0E-05 68% 1.2E-04 5.1E-05 1.4E-09 1.7E-04 67%
Benzo(b)fluoranthene 3.2E-06 1.9E-06 1.5E-10 5.0E-06 4% 7.4E-06 3.2E-06 9.0E-11 1.1E-05 4%
Benzo(k)fluoranthene 1.9E-06 1.1E-06 9.3E-11 3.1E-06 3% 4.5E-06 1.9E-06 5.5E-11 6.4E-06 3%
Chrysene 3.7E-07 2.2E-07 1.8E-11 5.9E-07 0.5% 8.5E-07 3.7E-07 1.0E-11 1.2E-06 0.5%
Dibenz(a,h)anthracene 3.5E-06 2.1E-06 3.1E-10 5.6E-06 5% 8.2E-06 3.5E-06 1.8E-10 1.2E-05 5%
Indeno(1,2,3-c,d)pyrene 4.7E-06 2.8E-06 2.3E-10 7.5E-06 6% 1.1E-05 4.7E-06 1.3E-10 1.6E-05 6%
Subtotal SVOCs/VOCs 6.6E-05 4.0E-05 3.4E-09 1.1E-04 89% 1.5E-04 6.7E-05 2.0E-09 2.2E-04 89%

Dioxans/Furans
2,3,4,7,8-PeCDF 1.2E-06 1.4E-07 1.8E-10 1.3E-06 1.1% 2.7E-06 2.4E-07 1.0E-10 3.0E-06 1.2%
Subtotal Dioxans/Furans 2.0E-06 2.4E-07 3.1E-10 2.3E-06 2% 4.7E-06 4.1E-07 1.8E-10 5.1E-06 2%

Total: 7.7E-05 4.1E-05 2.9E-08 1.2E-04 1.8E-04 6.9E-05 1.7E-08 2.5E-04

Total Estimated Cancer Risk Across All Exposure Routes: 1E-04 2E-04

Sum of Adult and Child Excess Lifetime Cancer Risk (30 year exposure): 2.6E-04 1.1E-04 4.6E-08 3.68E-04

Total Estimated Adult plus Child Cancer Risk Across All Exposure Routes: 4E-04

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-50
Noncancer Risk Results Detailed Summary of Risk Drivers - Deep Soil - Future Adult/Child Resident - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.8E-02 7.1E-04 1.9E-03 2.0E-02 2% 1.7E-01 4.8E-03 4.5E-03 1.8E-01 1%
Antimony 7.4E-01 3.0E-02  7.7E-01 59% 6.9E+00 2.0E-01  7.1E+00 29%
Arsenic 5.8E-02 7.0E-03 6.2E-04 6.6E-02 5% 5.5E-01 4.7E-02 1.5E-03 5.9E-01 2%
Barium 2.4E-02 9.6E-04 5.1E-03 3.0E-02 2% 2.2E-01 6.5E-03 1.2E-02 2.4E-01 1%
Cadmium 3.0E-02 1.2E-04 8.1E-04 3.1E-02 2% 1.3E+01 3.7E-02 1.9E-03 1.3E+01 53%
Cobalt 5.4E-02 2.2E-03 1.4E-03 5.8E-02 4% 5.1E-01 1.5E-02 3.4E-03 5.3E-01 2%
Copper 1.1E-02 4.2E-04  1.1E-02 0.8% 9.8E-02 2.8E-03  1.0E-01 0.4%
Iron 1.1E-01 4.5E-03  1.2E-01 9% 1.0E+00 3.0E-02  1.1E+00 4%
Manganese 4.9E-02 2.0E-03 1.2E-02 6.3E-02 5% 4.6E-01 1.3E-02 2.9E-02 5.0E-01 2%
Thallium 7.9E-02 3.2E-03  8.2E-02 6% 7.4E-01 2.1E-02  7.6E-01 3%
Vanadium 1.4E-02 5.4E-04  1.4E-02 1% 1.3E-01 3.7E-03  1.3E-01 1%
Zinc 3.7E-02 1.5E-03  3.8E-02 3% 3.4E-01 9.9E-03  3.5E-01 1%
Subtotal Metals 1.2E+00 5.3E-02 2.3E-02 1.3E+00 100% 2.4E+01 4.0E-01 5.4E-02 2.5E+01 100%

Total: 1.2 0.1 0.02 1.3 24 0.4 0.1 24.6

Total Estimated Hazard Index Across All Exposure Routes: 1 25

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-51
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Occupational Exposure Scenario - Industrial Worker Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.30E+04 4.54E-03 NA  5.18E-04 NA  6.90E-07 NA  
Antimony 2.16E+02 7.55E-05 NA  8.60E-06 NA  1.15E-08 NA  
Arsenic 1.28E+01 4.47E-06 1.50E+00 6.71E-06 1.53E-06 1.50E+00 2.29E-06 6.80E-10 1.51E+01 1.02E-08 9.01E-06
Barium 3.50E+03 1.22E-03 NA  1.39E-04 NA  1.86E-07 NA  
Beryllium 6.74E-01 2.36E-07 NA  2.69E-08 NA  3.58E-11 8.40E+00 3.01E-10 3.01E-10
Cadmium 1.11E+01 3.88E-06 NA  4.42E-08 NA  5.90E-10 6.30E+00 3.71E-09 3.71E-09
Chromium 8.01E+01 2.80E-05 NA  3.19E-06 NA  4.25E-09 NA  
Cobalt 1.19E+01 4.16E-06 NA  4.74E-07 NA  6.32E-10 3.15E+00 1.99E-09 1.99E-09
Copper 3.07E+02 1.07E-04 NA  1.22E-05 NA  1.63E-08 NA  
Iron 5.74E+04 2.01E-02 NA  2.29E-03 NA  3.05E-06 NA  
Lead 1.45E+03 5.07E-04 NA  5.78E-05 NA  7.70E-08 NA  
Manganese 8.57E+02 2.99E-04 NA  3.41E-05 NA  4.55E-08 NA  
Nickel 5.87E+01 2.05E-05 NA  2.34E-06 NA  3.12E-09 9.10E-01 2.84E-09 2.84E-09
Selenium 3.53E+00 1.23E-06 NA  1.41E-07 NA  1.87E-10 NA  
Silver 8.32E-01 2.91E-07 NA  3.31E-08 NA  4.42E-11 NA  
Thallium 3.81E+00 1.33E-06 NA  1.52E-07 NA  2.02E-10 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Vanadium 4.95E+01 1.73E-05 NA  1.97E-06 NA  2.63E-09 NA  
Zinc 8.03E+03 2.81E-03 NA  3.20E-04 NA  4.26E-07 NA  
Pesticides/PCBs
4,4'-DDD 6.08E-02 2.12E-08 2.40E-01 5.10E-09 1.21E-08 2.40E-01 2.91E-09 3.23E-12 2.42E-01 7.80E-13 8.01E-09
4,4'-DDE 2.35E-02 8.21E-09 3.40E-01 2.79E-09 4.68E-09 3.40E-01 1.59E-09 1.25E-12 3.40E-01 4.24E-13 4.38E-09
4,4'-DDT 8.79E-03 3.07E-09 3.40E-01 1.04E-09 1.75E-09 3.40E-01 5.95E-10 4.67E-13 3.40E-01 1.58E-13 1.64E-09
Dieldrin 9.15E-03 3.20E-09 1.60E+01 5.12E-08 1.82E-09 1.60E+01 2.92E-08 4.86E-13 1.61E+01 7.82E-12 8.03E-08
Endrin 4.27E-03 1.49E-09 NA  8.51E-10 NA  2.27E-13 NA  
Endrin ketone 1.32E-02 4.61E-09 NA  2.63E-09 NA  7.01E-13 NA  
gamma-Chlordane 1.41E-03 4.93E-10 1.20E+00 5.91E-10 2.81E-10 1.20E+00 3.37E-10 7.49E-14 3.50E-01 2.62E-14 9.28E-10
Methoxychlor 9.90E-03 3.46E-09 NA  1.97E-09 NA  5.26E-13 NA  
SVOCs/VOCs
2-Methylnaphthalene 1.91E+00 6.67E-07 NA  1.14E-06 NA  1.01E-10 NA  
Acenaphthylene 1.20E+00 4.19E-07 NA  7.17E-07 NA  6.37E-11 NA  
Anthracene 9.40E-01 3.28E-07 NA  5.62E-07 NA  4.99E-11 NA  
Benzo(a)anthracene 4.14E+00 1.45E-06 1.20E+00 1.74E-06 2.47E-06 1.20E+00 2.97E-06 2.20E-10 3.85E-01 8.46E-11 4.70E-06
Benzo(a)pyrene 8.90E+00 3.11E-06 1.20E+01 3.73E-05 5.32E-06 1.20E+01 6.38E-05 4.73E-10 3.85E+00 1.82E-09 1.01E-04
Benzo(b)fluoranthene 5.60E+00 1.96E-06 1.20E+00 2.35E-06 3.35E-06 1.20E+00 4.02E-06 2.97E-10 3.85E-01 1.15E-10 6.36E-06
Benzo(g,h,i)perylene 9.00E+00 3.15E-06 NA  5.38E-06 NA  4.78E-10 NA  
Benzo(k)fluoranthene 3.40E+00 1.19E-06 1.20E+00 1.43E-06 2.03E-06 1.20E+00 2.44E-06 1.81E-10 3.85E-01 6.95E-11 3.86E-06
Biphenyl (diphenyl) 1.60E-01 5.59E-08 NA  6.37E-08 NA  8.50E-12 NA  
Chrysene 6.50E+00 2.27E-06 1.20E-01 2.73E-07 3.88E-06 1.20E-01 4.66E-07 3.45E-10 3.85E-02 1.33E-11 7.39E-07
Dibenz(a,h)anthracene 1.02E+00 3.56E-07 7.30E+00 2.60E-06 6.10E-07 7.30E+00 4.45E-06 5.42E-11 4.20E+00 2.28E-10 7.05E-06
Fluoranthene 1.20E+01 4.19E-06 NA  7.17E-06 NA  6.37E-10 NA  
Fluorene 4.23E-01 1.48E-07 NA  2.53E-07 NA  2.25E-11 NA  
Indeno(1,2,3-c,d)pyrene 8.30E+00 2.90E-06 1.20E+00 3.48E-06 4.96E-06 1.20E+00 5.95E-06 4.41E-10 3.85E-01 1.70E-10 9.43E-06
Naphthalene 7.99E-01 2.79E-07 1.20E-01 3.35E-08 4.77E-07 1.20E-01 5.73E-08 4.24E-11 1.19E-01 5.05E-12 9.08E-08
Phenanthrene 4.40E+00 1.54E-06 NA  2.63E-06 NA  2.34E-10 NA  
Pyrene 1.60E+01 5.59E-06 NA  9.56E-06 NA  8.50E-10 NA  
Acetone 3.40E-02 1.19E-08 NA  1.35E-08 NA  1.81E-12 NA  
cis-1,2-Dichloroethene 2.00E-03 6.99E-10 NA  7.97E-10 NA  1.06E-13 NA  
Methyl ethyl ketone 1.94E-02 6.78E-09 NA  7.73E-09 NA  1.03E-12 NA  
Methylene chloride 4.00E-03 1.40E-09 1.40E-02 1.96E-11 1.59E-09 1.40E-02 2.23E-11 2.12E-13 3.50E-03 7.44E-16 4.19E-11
Toluene 7.76E-03 2.71E-09 NA  3.09E-09 NA  4.12E-13 NA  
Xylenes, total 5.00E-03 1.75E-09 NA  1.99E-09 NA  2.66E-13 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 1.23E-11 1.50E+03 1.84E-08 4.19E-12 1.50E+03 6.29E-09 1.86E-15 1.50E+03 2.80E-12 2.47E-08
1,2,3,4,6,7,8-HpCDF 3.08E-05 1.08E-11 1.50E+03 1.61E-08 3.68E-12 1.50E+03 5.52E-09 1.64E-15 1.50E+03 2.45E-12 2.17E-08
1,2,3,4,7,8,9-HpCDF 2.83E-06 9.89E-13 1.50E+03 1.48E-09 3.38E-13 1.50E+03 5.07E-10 1.50E-16 1.50E+03 2.25E-13 1.99E-09
1,2,3,4,7,8-HxCDD 2.83E-06 9.89E-13 1.50E+04 1.48E-08 3.38E-13 1.50E+04 5.07E-09 1.50E-16 1.50E+04 2.25E-12 1.99E-08
1,2,3,4,7,8-HxCDF 1.74E-05 6.08E-12 1.50E+04 9.12E-08 2.08E-12 1.50E+04 3.12E-08 9.24E-16 1.50E+04 1.39E-11 1.22E-07
1,2,3,6,7,8-HxCDD 5.59E-06 1.95E-12 1.50E+04 2.93E-08 6.68E-13 1.50E+04 1.00E-08 2.97E-16 1.50E+04 4.45E-12 3.93E-08
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

1,2,3,6,7,8-HxCDF 1.13E-05 3.95E-12 1.50E+04 5.92E-08 1.35E-12 1.50E+04 2.03E-08 6.00E-16 1.50E+04 9.00E-12 7.95E-08
1,2,3,7,8,9-HxCDD 3.75E-06 1.31E-12 1.50E+04 1.97E-08 4.48E-13 1.50E+04 6.72E-09 1.99E-16 1.50E+04 2.99E-12 2.64E-08
1,2,3,7,8,9-HxCDF 3.79E-06 1.32E-12 1.50E+04 1.99E-08 4.53E-13 1.50E+04 6.79E-09 2.01E-16 1.50E+04 3.02E-12 2.67E-08
1,2,3,7,8-PeCDD 3.37E-06 1.18E-12 1.50E+05 1.77E-07 4.03E-13 1.50E+05 6.04E-08 1.79E-16 1.50E+05 2.68E-11 2.37E-07
1,2,3,7,8-PeCDF 3.91E-06 1.37E-12 7.50E+03 1.02E-08 4.67E-13 7.50E+03 3.50E-09 2.08E-16 7.50E+03 1.56E-12 1.38E-08
2,3,4,6,7,8-HxCDF 1.55E-05 5.42E-12 1.50E+04 8.12E-08 1.85E-12 1.50E+04 2.78E-08 8.23E-16 1.50E+04 1.23E-11 1.09E-07
2,3,4,7,8-PeCDF 3.32E-05 1.16E-11 7.50E+04 8.70E-07 3.97E-12 7.50E+04 2.98E-07 1.76E-15 7.50E+04 1.32E-10 1.17E-06
2,3,7,8-TCDD 8.98E-07 3.14E-13 1.50E+05 4.71E-08 1.07E-13 1.50E+05 1.61E-08 4.77E-17 1.50E+05 7.15E-12 6.32E-08
2,3,7,8-TCDF 8.22E-06 2.87E-12 1.50E+04 4.31E-08 9.82E-13 1.50E+04 1.47E-08 4.37E-16 1.50E+04 6.55E-12 5.78E-08
OCDD 3.57E-04 1.25E-10 1.50E+01 1.87E-09 4.27E-11 1.50E+01 6.40E-10 1.90E-14 1.50E+01 2.84E-13 2.51E-09
OCDF 1.88E-05 6.57E-12 1.50E+01 9.85E-11 2.25E-12 1.50E+01 3.37E-11 9.98E-16 1.50E+01 1.50E-14 1.32E-10

Total Risk: 5.75E-05 Total Risk: 8.70E-05 Total Risk: 2.18E-08 1.45E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-52
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Occupational Exposure Scenario - Industrial Worker Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.30E+04 1.27E-02 1.00E+00 1.27E-02 1.45E-03 1.00E+00 1.45E-03 1.93E-06 1.40E-03 1.38E-03 1.56E-02
Antimony 2.16E+02 2.11E-04 4.00E-04 5.28E-01 2.41E-05 4.00E-04 6.02E-02 3.21E-08 NA  5.89E-01
Arsenic 1.28E+01 1.25E-05 3.00E-04 4.17E-02 4.28E-06 3.00E-04 1.43E-02 1.90E-09 4.29E-06 4.44E-04 5.65E-02
Barium 3.50E+03 3.42E-03 2.00E-01 1.71E-02 3.90E-04 2.00E-01 1.95E-03 5.20E-07 1.43E-04 3.64E-03 2.27E-02
Beryllium 6.74E-01 6.59E-07 2.00E-03 3.30E-04 7.52E-08 2.00E-03 3.76E-05 1.00E-10 2.00E-06 5.01E-05 4.17E-04
Cadmium 1.11E+01 1.09E-05 5.00E-04 2.17E-02 1.24E-07 5.00E-04 2.48E-04 1.65E-09 2.86E-06 5.78E-04 2.25E-02
Chromium 8.01E+01 7.84E-05 NA  8.93E-06 NA  1.19E-08 NA  
Cobalt 1.19E+01 1.16E-05 3.00E-04 3.88E-02 1.33E-06 3.00E-04 4.42E-03 1.77E-09 1.71E-06 1.03E-03 4.43E-02
Copper 3.07E+02 3.00E-04 4.00E-02 7.51E-03 3.42E-05 4.00E-02 8.56E-04 4.57E-08 NA  8.37E-03
Iron 5.74E+04 5.62E-02 7.00E-01 8.02E-02 6.40E-03 7.00E-01 9.15E-03 8.54E-06 NA  8.94E-02
Lead 1.45E+03 1.42E-03 NA  1.62E-04 NA  2.16E-07 NA  
Manganese 8.57E+02 8.39E-04 2.40E-02 3.49E-02 9.56E-05 2.40E-02 3.98E-03 1.27E-07 1.43E-05 8.92E-03 4.78E-02
Nickel 5.87E+01 5.74E-05 2.00E-02 2.87E-03 6.55E-06 2.00E-02 3.27E-04 8.73E-09 2.57E-05 3.39E-04 3.54E-03
Selenium 3.53E+00 3.45E-06 5.00E-03 6.91E-04 3.94E-07 5.00E-03 7.88E-05 5.25E-10 5.71E-03 9.19E-08 7.70E-04
Silver 8.32E-01 8.14E-07 5.00E-03 1.63E-04 9.28E-08 5.00E-03 1.86E-05 1.24E-10 NA  1.81E-04
Thallium 3.81E+00 3.73E-06 6.60E-05 5.65E-02 4.25E-07 6.60E-05 6.44E-03 5.67E-10 NA  6.29E-02
Vanadium 4.95E+01 4.84E-05 5.00E-03 9.69E-03 5.52E-06 5.00E-03 1.10E-03 7.36E-09 NA  1.08E-02
Zinc 8.03E+03 7.86E-03 3.00E-01 2.62E-02 8.96E-04 3.00E-01 2.99E-03 1.19E-06 NA  2.92E-02

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site RisksSite Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
4,4'-DDD 6.08E-02 5.95E-08 NA  3.39E-08 NA  9.04E-12 NA  
4,4'-DDE 2.35E-02 2.30E-08 NA  1.31E-08 NA  3.49E-12 NA  
4,4'-DDT 8.79E-03 8.60E-09 5.00E-04 1.72E-05 4.90E-09 5.00E-04 9.80E-06 1.31E-12 NA  2.70E-05
Dieldrin 9.15E-03 8.95E-09 5.00E-05 1.79E-04 5.10E-09 5.00E-05 1.02E-04 1.36E-12 NA  2.81E-04
Endrin 4.27E-03 4.18E-09 3.00E-04 1.39E-05 2.38E-09 3.00E-04 7.94E-06 6.35E-13 NA  2.19E-05
Endrin ketone 1.32E-02 1.29E-08 3.00E-04 4.31E-05 7.36E-09 3.00E-04 2.45E-05 1.96E-12 NA  6.76E-05
gamma-Chlordane 1.41E-03 1.38E-09 5.00E-04 2.76E-06 7.86E-10 5.00E-04 1.57E-06 2.10E-13 2.00E-04 1.05E-09 4.33E-06
Methoxychlor 9.90E-03 9.69E-09 2.00E-05 4.84E-04 5.52E-09 2.00E-05 2.76E-04 1.47E-12 NA  7.60E-04
SVOCs/VOCs
2-Methylnaphthalene 1.91E+00 1.87E-06 4.00E-03 4.67E-04 3.20E-06 4.00E-03 7.99E-04 2.84E-10 NA  1.27E-03
Acenaphthylene 1.20E+00 1.17E-06 NA  2.01E-06 NA  1.78E-10 NA  
Anthracene 9.40E-01 9.20E-07 3.00E-01 3.07E-06 1.57E-06 3.00E-01 5.24E-06 1.40E-10 NA  8.31E-06
Benzo(a)anthracene 4.14E+00 4.05E-06 NA  6.93E-06 NA  6.16E-10 NA  
Benzo(a)pyrene 8.90E+00 8.71E-06 NA  1.49E-05 NA  1.32E-09 NA  
Benzo(b)fluoranthene 5.60E+00 5.48E-06 NA  9.37E-06 NA  8.33E-10 NA  
Benzo(g,h,i)perylene 9.00E+00 8.81E-06 NA  1.51E-05 NA  1.34E-09 NA  
Benzo(k)fluoranthene 3.40E+00 3.33E-06 NA  5.69E-06 NA  5.06E-10 NA  
Biphenyl (diphenyl) 1.60E-01 1.57E-07 5.00E-02 3.13E-06 1.78E-07 5.00E-02 3.57E-06 2.38E-11 NA  6.70E-06
Chrysene 6.50E+00 6.36E-06 NA  1.09E-05 NA  9.67E-10 NA  
Dibenz(a,h)anthracene 1.02E+00 9.98E-07 NA  1.71E-06 NA  1.52E-10 NA  
Fluoranthene 1.20E+01 1.17E-05 4.00E-02 2.94E-04 2.01E-05 4.00E-02 5.02E-04 1.78E-09 NA  7.95E-04
Fluorene 4.23E-01 4.14E-07 4.00E-02 1.03E-05 7.08E-07 4.00E-02 1.77E-05 6.29E-11 NA  2.80E-05
Indeno(1,2,3-c,d)pyrene 8.30E+00 8.12E-06 NA  1.39E-05 NA  1.23E-09 NA  
Naphthalene 7.99E-01 7.82E-07 2.00E-02 3.91E-05 1.34E-06 2.00E-02 6.68E-05 1.19E-10 8.57E-04 1.39E-07 1.06E-04
Phenanthrene 4.40E+00 4.31E-06 NA  7.36E-06 NA  6.54E-10 NA  
Pyrene 1.60E+01 1.57E-05 3.00E-02 5.22E-04 2.68E-05 3.00E-02 8.92E-04 2.38E-09 NA  1.41E-03
Acetone 3.40E-02 3.33E-08 9.00E-01 3.70E-08 3.79E-08 9.00E-01 4.21E-08 5.06E-12 8.86E+00 5.71E-13 7.91E-08
cis-1,2-Dichloroethene 2.00E-03 1.96E-09 1.00E-02 1.96E-07 2.23E-09 1.00E-02 2.23E-07 2.97E-13 NA  4.19E-07
Methyl ethyl ketone 1.94E-02 1.90E-08 6.00E-01 3.16E-08 2.16E-08 6.00E-01 3.61E-08 2.88E-12 1.43E+00 2.02E-12 6.77E-08
Methylene chloride 4.00E-03 3.91E-09 6.00E-02 6.52E-08 4.46E-09 6.00E-02 7.44E-08 5.95E-13 2.86E-01 2.08E-12 1.40E-07
Toluene 7.76E-03 7.59E-09 8.00E-02 9.49E-08 8.66E-09 8.00E-02 1.08E-07 1.15E-12 8.57E-02 1.35E-11 2.03E-07
Xylenes, total 5.00E-03 4.89E-09 2.00E-01 2.45E-08 5.58E-09 2.00E-01 2.79E-08 7.44E-13 2.86E-02 2.60E-11 5.24E-08
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 3.43E-11 NA  1.17E-11 NA  5.22E-15 1.14E-08 4.57E-07 4.57E-07
1,2,3,4,6,7,8-HpCDF 3.08E-05 3.01E-11 NA  1.03E-11 NA  4.58E-15 1.14E-08 4.01E-07 4.01E-07
1,2,3,4,7,8,9-HpCDF 2.83E-06 2.77E-12 NA  9.47E-13 NA  4.21E-16 1.14E-08 3.68E-08 3.68E-08
1,2,3,4,7,8-HxCDD 2.83E-06 2.77E-12 NA  9.47E-13 NA  4.21E-16 1.14E-08 3.68E-08 3.68E-08
1,2,3,4,7,8-HxCDF 1.74E-05 1.70E-11 NA  5.82E-12 NA  2.59E-15 1.14E-08 2.26E-07 2.26E-07
1,2,3,6,7,8-HxCDD 5.59E-06 5.47E-12 NA  1.87E-12 NA  8.31E-16 1.14E-08 7.27E-08 7.27E-08
1,2,3,6,7,8-HxCDF 1.13E-05 1.11E-11 NA  3.78E-12 NA  1.68E-15 1.14E-08 1.47E-07 1.47E-07
1,2,3,7,8,9-HxCDD 3.75E-06 3.67E-12 NA  1.25E-12 NA  5.58E-16 1.14E-08 4.88E-08 4.88E-08
1,2,3,7,8,9-HxCDF 3.79E-06 3.71E-12 NA  1.27E-12 NA  5.64E-16 1.14E-08 4.93E-08 4.93E-08
1,2,3,7,8-PeCDD 3.37E-06 3.30E-12 NA  1.13E-12 NA  5.01E-16 1.14E-08 4.38E-08 4.38E-08
1,2,3,7,8-PeCDF 3.91E-06 3.83E-12 NA  1.31E-12 NA  5.81E-16 1.14E-08 5.09E-08 5.09E-08
2,3,4,6,7,8-HxCDF 1.55E-05 1.52E-11 NA  5.19E-12 NA  2.30E-15 1.14E-08 2.02E-07 2.02E-07
2,3,4,7,8-PeCDF 3.32E-05 3.25E-11 NA  1.11E-11 NA  4.94E-15 1.14E-08 4.32E-07 4.32E-07
2,3,7,8-TCDD 8.98E-07 8.79E-13 NA  3.01E-13 NA  1.34E-16 1.14E-08 1.17E-08 1.17E-08
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

2,3,7,8-TCDF 8.22E-06 8.04E-12 NA  2.75E-12 NA  1.22E-15 1.14E-08 1.07E-07 1.07E-07
OCDD 3.57E-04 3.49E-10 NA  1.19E-10 NA  5.31E-14 1.14E-08 4.65E-06 4.65E-06
OCDF 1.88E-05 1.84E-11 NA  6.29E-12 NA  2.80E-15 1.14E-08 2.45E-07 2.45E-07

Total Risk (Hazard Index): 0.9 Total Risk (Hazard Index): 0.1 Total Risk (Hazard Index): 0.016 1.01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-53
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.00E+06 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 1.30E+04 6.00E-04 NA  8.29E-05 NA  3.63E-05 NA  
Antimony 2.16E+02 9.96E-06 NA  1.38E-06 NA  6.04E-07 NA  
Arsenic 1.28E+01 5.90E-07 1.50E+00 8.86E-07 2.45E-07 1.50E+00 3.67E-07 3.58E-08 1.51E+01 5.39E-07 1.79E-06
Barium 3.50E+03 1.61E-04 NA  2.23E-05 NA  9.78E-06 NA  
Beryllium 6.74E-01 3.11E-08 NA  4.30E-09 NA  1.88E-09 8.40E+00 1.58E-08 1.58E-08
Cadmium 1.11E+01 5.12E-07 NA  7.08E-09 NA  3.10E-08 6.30E+00 1.95E-07 1.95E-07
Chromium 8.01E+01 3.69E-06 NA  5.11E-07 NA  2.24E-07 NA  
Cobalt 1.19E+01 5.49E-07 NA  7.59E-08 NA  3.33E-08 3.15E+00 1.05E-07 1.05E-07
Copper 3.07E+02 1.42E-05 NA  1.96E-06 NA  8.58E-07 NA  
Iron 5.74E+04 2.65E-03 NA  3.66E-04 NA  1.60E-04 NA  
Lead 1.45E+03 6.69E-05 NA  9.24E-06 NA  4.05E-06 NA  
Manganese 8.57E+02 3.95E-05 NA  5.46E-06 NA  2.40E-06 NA  
Nickel 5.87E+01 2.71E-06 NA  3.74E-07 NA  1.64E-07 9.10E-01 1.49E-07 1.49E-07
Selenium 3.53E+00 1.63E-07 NA  2.25E-08 NA  9.87E-09 NA  
Silver 8.32E-01 3.84E-08 NA  5.30E-09 NA  2.33E-09 NA  
Thallium 3.81E+00 1.76E-07 NA  2.43E-08 NA  1.07E-08 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Vanadium 4.95E+01 2.28E-06 NA  3.16E-07 NA  1.38E-07 NA  
Zinc 8.03E+03 3.70E-04 NA  5.12E-05 NA  2.24E-05 NA  
Pesticides/PCBs
4,4'-DDD 6.08E-02 2.80E-09 2.40E-01 6.73E-10 1.94E-09 2.40E-01 4.65E-10 1.70E-10 2.42E-01 4.10E-11 1.18E-09
4,4'-DDE 2.35E-02 1.08E-09 3.40E-01 3.69E-10 7.49E-10 3.40E-01 2.55E-10 6.57E-11 3.40E-01 2.23E-11 6.46E-10
4,4'-DDT 8.79E-03 4.05E-10 3.40E-01 1.38E-10 2.80E-10 3.40E-01 9.52E-11 2.46E-11 3.40E-01 8.34E-12 2.41E-10
Dieldrin 9.15E-03 4.22E-10 1.60E+01 6.75E-09 2.92E-10 1.60E+01 4.67E-09 2.56E-11 1.61E+01 4.12E-10 1.18E-08
Endrin 4.27E-03 1.97E-10 NA  1.36E-10 NA  1.19E-11 NA  
Endrin ketone 1.32E-02 6.09E-10 NA  4.21E-10 NA  3.69E-11 NA  
gamma-Chlordane 1.41E-03 6.50E-11 1.20E+00 7.80E-11 4.49E-11 1.20E+00 5.39E-11 3.94E-12 3.50E-01 1.38E-12 1.33E-10
Methoxychlor 9.90E-03 4.57E-10 NA  3.16E-10 NA  2.77E-11 NA  
SVOCs/VOCs
2-Methylnaphthalene 1.91E+00 8.81E-08 NA  1.83E-07 NA  5.34E-09 NA  
Acenaphthylene 1.20E+00 5.54E-08 NA  1.15E-07 NA  3.35E-09 NA  
Anthracene 9.40E-01 4.34E-08 NA  8.99E-08 NA  2.63E-09 NA  
Benzo(a)anthracene 4.14E+00 1.91E-07 1.20E+00 2.29E-07 3.96E-07 1.20E+00 4.75E-07 1.16E-08 3.85E-01 4.46E-09 7.09E-07
Benzo(a)pyrene 8.90E+00 4.11E-07 1.20E+01 4.93E-06 8.51E-07 1.20E+01 1.02E-05 2.49E-08 3.85E+00 9.58E-08 1.52E-05
Benzo(b)fluoranthene 5.60E+00 2.58E-07 1.20E+00 3.10E-07 5.35E-07 1.20E+00 6.43E-07 1.57E-08 3.85E-01 6.03E-09 9.59E-07
Benzo(g,h,i)perylene 9.00E+00 4.15E-07 NA  8.60E-07 NA  2.52E-08 NA  
Benzo(k)fluoranthene 3.40E+00 1.57E-07 1.20E+00 1.88E-07 3.25E-07 1.20E+00 3.90E-07 9.51E-09 3.85E-01 3.66E-09 5.82E-07
Biphenyl (diphenyl) 1.60E-01 7.38E-09 NA  1.02E-08 NA  4.47E-10 NA  
Chrysene 6.50E+00 3.00E-07 1.20E-01 3.60E-08 6.21E-07 1.20E-01 7.46E-08 1.82E-08 3.85E-02 7.00E-10 1.11E-07
Dibenz(a,h)anthracene 1.02E+00 4.71E-08 7.30E+00 3.43E-07 9.75E-08 7.30E+00 7.12E-07 2.85E-09 4.20E+00 1.20E-08 1.07E-06
Fluoranthene 1.20E+01 5.54E-07 NA  1.15E-06 NA  3.35E-08 NA  
Fluorene 4.23E-01 1.95E-08 NA  4.04E-08 NA  1.18E-09 NA  
Indeno(1,2,3-c,d)pyrene 8.30E+00 3.83E-07 1.20E+00 4.59E-07 7.94E-07 1.20E+00 9.52E-07 2.32E-08 3.85E-01 8.93E-09 1.42E-06
Naphthalene 7.99E-01 3.69E-08 1.20E-01 4.42E-09 7.64E-08 1.20E-01 9.17E-09 2.23E-09 1.19E-01 2.66E-10 1.39E-08
Phenanthrene 4.40E+00 2.03E-07 NA  4.21E-07 NA  1.23E-08 NA  
Pyrene 1.60E+01 7.38E-07 NA  1.53E-06 NA  4.47E-08 NA  
Acetone 3.40E-02 1.57E-09 NA  2.17E-09 NA  9.51E-11 NA  
cis-1,2-Dichloroethene 2.00E-03 9.23E-11 NA  1.27E-10 NA  5.59E-12 NA  
Methyl ethyl ketone 1.94E-02 8.95E-10 NA  1.24E-09 NA  5.42E-11 NA  
Methylene chloride 4.00E-03 1.85E-10 1.40E-02 2.58E-12 2.55E-10 1.40E-02 3.57E-12 1.12E-11 3.50E-03 3.91E-14 6.19E-12
Toluene 7.76E-03 3.58E-10 NA  4.95E-10 NA  2.17E-11 NA  
Xylenes, total 5.00E-03 2.31E-10 NA  3.19E-10 NA  1.40E-11 NA  
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 1.62E-12 1.50E+03 2.43E-09 6.71E-13 1.50E+03 1.01E-09 9.81E-14 1.50E+03 1.47E-10 3.58E-09
1,2,3,4,6,7,8-HpCDF 3.08E-05 1.42E-12 1.50E+03 2.13E-09 5.89E-13 1.50E+03 8.83E-10 8.61E-14 1.50E+03 1.29E-10 3.14E-09
1,2,3,4,7,8,9-HpCDF 2.83E-06 1.31E-13 1.50E+03 1.96E-10 5.41E-14 1.50E+03 8.12E-11 7.91E-15 1.50E+03 1.19E-11 2.89E-10
1,2,3,4,7,8-HxCDD 2.83E-06 1.31E-13 1.50E+04 1.96E-09 5.41E-14 1.50E+04 8.12E-10 7.91E-15 1.50E+04 1.19E-10 2.89E-09
1,2,3,4,7,8-HxCDF 1.74E-05 8.03E-13 1.50E+04 1.20E-08 3.33E-13 1.50E+04 4.99E-09 4.86E-14 1.50E+04 7.30E-10 1.78E-08
1,2,3,6,7,8-HxCDD 5.59E-06 2.58E-13 1.50E+04 3.87E-09 1.07E-13 1.50E+04 1.60E-09 1.56E-14 1.50E+04 2.34E-10 5.71E-09

DRAFT

Page 159 of 277



Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

1,2,3,6,7,8-HxCDF 1.13E-05 5.21E-13 1.50E+04 7.82E-09 2.16E-13 1.50E+04 3.24E-09 3.16E-14 1.50E+04 4.74E-10 1.15E-08
1,2,3,7,8,9-HxCDD 3.75E-06 1.73E-13 1.50E+04 2.59E-09 7.17E-14 1.50E+04 1.08E-09 1.05E-14 1.50E+04 1.57E-10 3.83E-09
1,2,3,7,8,9-HxCDF 3.79E-06 1.75E-13 1.50E+04 2.62E-09 7.25E-14 1.50E+04 1.09E-09 1.06E-14 1.50E+04 1.59E-10 3.87E-09
1,2,3,7,8-PeCDD 3.37E-06 1.55E-13 1.50E+05 2.33E-08 6.44E-14 1.50E+05 9.67E-09 9.42E-15 1.50E+05 1.41E-09 3.44E-08
1,2,3,7,8-PeCDF 3.91E-06 1.80E-13 7.50E+03 1.35E-09 7.48E-14 7.50E+03 5.61E-10 1.09E-14 7.50E+03 8.20E-11 2.00E-09
2,3,4,6,7,8-HxCDF 1.55E-05 7.15E-13 1.50E+04 1.07E-08 2.96E-13 1.50E+04 4.45E-09 4.33E-14 1.50E+04 6.50E-10 1.58E-08
2,3,4,7,8-PeCDF 3.32E-05 1.53E-12 7.50E+04 1.15E-07 6.35E-13 7.50E+04 4.76E-08 9.28E-14 7.50E+04 6.96E-09 1.69E-07
2,3,7,8-TCDD 8.98E-07 4.14E-14 1.50E+05 6.21E-09 1.72E-14 1.50E+05 2.58E-09 2.51E-15 1.50E+05 3.77E-10 9.17E-09
2,3,7,8-TCDF 8.22E-06 3.79E-13 1.50E+04 5.69E-09 1.57E-13 1.50E+04 2.36E-09 2.30E-14 1.50E+04 3.45E-10 8.39E-09
OCDD 3.57E-04 1.65E-11 1.50E+01 2.47E-10 6.83E-12 1.50E+01 1.02E-10 9.98E-13 1.50E+01 1.50E-11 3.64E-10
OCDF 1.88E-05 8.67E-13 1.50E+01 1.30E-11 3.59E-13 1.50E+01 5.39E-12 5.26E-14 1.50E+01 7.88E-13 1.92E-11

Total Risk: 7.59E-06 Total Risk: 1.39E-05 Total Risk: 1.15E-06 2.27E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 2E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.

DRAFT

Page 160 of 277



Table 1-54
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.00E+06 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5700 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS day/yr
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 1.30E+04 4.20E-02 1.00E+00 4.20E-02 5.80E-03 1.00E+00 5.80E-03 2.54E-03 1.40E-03 1.82E+00 1.86E+00
Antimony 2.16E+02 6.97E-04 4.00E-04 1.74E+00 9.64E-05 4.00E-04 2.41E-01 4.23E-05 NA  1.98E+00
Arsenic 1.28E+01 4.13E-05 3.00E-04 1.38E-01 1.71E-05 3.00E-04 5.71E-02 2.50E-06 4.29E-06 5.84E-01 7.79E-01
Barium 3.50E+03 1.13E-02 2.00E-01 5.65E-02 1.56E-03 2.00E-01 7.81E-03 6.85E-04 1.43E-04 4.79E+00 4.86E+00
Beryllium 6.74E-01 2.18E-06 2.00E-03 1.09E-03 3.01E-07 2.00E-03 1.50E-04 1.32E-07 2.00E-06 6.59E-02 6.72E-02
Cadmium 1.11E+01 3.58E-05 5.00E-04 7.17E-02 4.95E-07 5.00E-04 9.91E-04 2.17E-06 2.86E-06 7.60E-01 8.33E-01
Chromium 8.01E+01 2.59E-04 NA  3.57E-05 NA  1.57E-05 NA  
Cobalt 1.19E+01 3.84E-05 3.00E-04 1.28E-01 5.31E-06 3.00E-04 1.77E-02 2.33E-06 1.71E-06 1.36E+00 1.50E+00
Copper 3.07E+02 9.91E-04 4.00E-02 2.48E-02 1.37E-04 4.00E-02 3.42E-03 6.01E-05 NA  2.82E-02
Iron 5.74E+04 1.85E-01 7.00E-01 2.65E-01 2.56E-02 7.00E-01 3.66E-02 1.12E-02 NA  3.01E-01
Lead 1.45E+03 4.68E-03 NA  6.47E-04 NA  2.84E-04 NA  
Manganese 8.57E+02 2.77E-03 2.40E-02 1.15E-01 3.82E-04 2.40E-02 1.59E-02 1.68E-04 1.43E-05 1.17E+01 1.19E+01
Nickel 5.87E+01 1.90E-04 2.00E-02 9.48E-03 2.62E-05 2.00E-02 1.31E-03 1.15E-05 2.57E-05 4.47E-01 4.58E-01
Selenium 3.53E+00 1.14E-05 5.00E-03 2.28E-03 1.58E-06 5.00E-03 3.15E-04 6.91E-07 5.71E-03 1.21E-04 2.72E-03
Silver 8.32E-01 2.69E-06 5.00E-03 5.37E-04 3.71E-07 5.00E-03 7.42E-05 1.63E-07 NA  6.12E-04
Thallium 3.81E+00 1.23E-05 6.60E-05 1.86E-01 1.70E-06 6.60E-05 2.58E-02 7.46E-07 NA  2.12E-01
Vanadium 4.95E+01 1.60E-04 5.00E-03 3.20E-02 2.21E-05 5.00E-03 4.42E-03 9.69E-06 NA  3.64E-02
Zinc 8.03E+03 2.59E-02 3.00E-01 8.64E-02 3.58E-03 3.00E-01 1.19E-02 1.57E-03 NA  9.84E-02

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
4,4'-DDD 6.08E-02 1.96E-07 NA  1.36E-07 NA  1.19E-08 NA  
4,4'-DDE 2.35E-02 7.59E-08 NA  5.24E-08 NA  4.60E-09 NA  
4,4'-DDT 8.79E-03 2.84E-08 5.00E-04 5.68E-05 1.96E-08 5.00E-04 3.92E-05 1.72E-09 NA  9.60E-05
Dieldrin 9.15E-03 2.95E-08 5.00E-05 5.91E-04 2.04E-08 5.00E-05 4.08E-04 1.79E-09 NA  9.99E-04
Endrin 4.27E-03 1.38E-08 3.00E-04 4.60E-05 9.53E-09 3.00E-04 3.18E-05 8.36E-10 NA  7.77E-05
Endrin ketone 1.32E-02 4.26E-08 3.00E-04 1.42E-04 2.94E-08 3.00E-04 9.82E-05 2.58E-09 NA  2.40E-04
gamma-Chlordane 1.41E-03 4.55E-09 5.00E-04 9.11E-06 3.15E-09 5.00E-04 6.29E-06 2.76E-10 2.00E-04 1.38E-06 1.68E-05
Methoxychlor 9.90E-03 3.20E-08 2.00E-05 1.60E-03 2.21E-08 2.00E-05 1.10E-03 1.94E-09 NA  2.70E-03
SVOCs/VOCs
2-Methylnaphthalene 1.91E+00 6.17E-06 4.00E-03 1.54E-03 1.28E-05 4.00E-03 3.20E-03 3.74E-07 NA  4.74E-03
Acenaphthylene 1.20E+00 3.87E-06 NA  8.03E-06 NA  2.35E-07 NA  
Anthracene 9.40E-01 3.04E-06 3.00E-01 1.01E-05 6.29E-06 3.00E-01 2.10E-05 1.84E-07 NA  3.11E-05
Benzo(a)anthracene 4.14E+00 1.34E-05 NA  2.77E-05 NA  8.10E-07 NA  
Benzo(a)pyrene 8.90E+00 2.87E-05 NA  5.96E-05 NA  1.74E-06 NA  
Benzo(b)fluoranthene 5.60E+00 1.81E-05 NA  3.75E-05 NA  1.10E-06 NA  
Benzo(g,h,i)perylene 9.00E+00 2.91E-05 NA  6.02E-05 NA  1.76E-06 NA  
Benzo(k)fluoranthene 3.40E+00 1.10E-05 NA  2.28E-05 NA  6.65E-07 NA  
Biphenyl (diphenyl) 1.60E-01 5.17E-07 5.00E-02 1.03E-05 7.14E-07 5.00E-02 1.43E-05 3.13E-08 NA  2.46E-05
Chrysene 6.50E+00 2.10E-05 NA  4.35E-05 NA  1.27E-06 NA  
Dibenz(a,h)anthracene 1.02E+00 3.29E-06 NA  6.83E-06 NA  2.00E-07 NA  
Fluoranthene 1.20E+01 3.87E-05 4.00E-02 9.69E-04 8.03E-05 4.00E-02 2.01E-03 2.35E-06 NA  2.98E-03
Fluorene 4.23E-01 1.37E-06 4.00E-02 3.41E-05 2.83E-06 4.00E-02 7.08E-05 8.28E-08 NA  1.05E-04
Indeno(1,2,3-c,d)pyrene 8.30E+00 2.68E-05 NA  5.55E-05 NA  1.62E-06 NA  
Naphthalene 7.99E-01 2.58E-06 2.00E-02 1.29E-04 5.35E-06 2.00E-02 2.67E-04 1.56E-07 8.57E-04 1.82E-04 5.79E-04
Phenanthrene 4.40E+00 1.42E-05 NA  2.94E-05 NA  8.61E-07 NA  
Pyrene 1.60E+01 5.17E-05 3.00E-02 1.72E-03 1.07E-04 3.00E-02 3.57E-03 3.13E-06 NA  5.29E-03
Acetone 3.40E-02 1.10E-07 9.00E-01 1.22E-07 1.52E-07 9.00E-01 1.69E-07 6.65E-09 8.86E+00 7.51E-10 2.91E-07
cis-1,2-Dichloroethene 2.00E-03 6.46E-09 1.00E-02 6.46E-07 8.92E-09 1.00E-02 8.92E-07 3.91E-10 NA  1.54E-06
Methyl ethyl ketone 1.94E-02 6.26E-08 6.00E-01 1.04E-07 8.66E-08 6.00E-01 1.44E-07 3.80E-09 1.43E+00 2.66E-09 2.51E-07
Methylene chloride 4.00E-03 1.29E-08 6.00E-02 2.15E-07 1.78E-08 6.00E-02 2.97E-07 7.83E-10 2.86E-01 2.74E-09 5.15E-07
Toluene 7.76E-03 2.51E-08 8.00E-02 3.13E-07 3.46E-08 8.00E-02 4.33E-07 1.52E-09 8.57E-02 1.77E-08 7.64E-07
Xylenes, total 5.00E-03 1.61E-08 2.00E-01 8.07E-08 2.23E-08 2.00E-01 1.12E-07 9.78E-10 2.86E-02 3.42E-08 2.27E-07
Dioxans/Furans
1,2,3,4,6,7,8-HpCDD 3.51E-05 1.13E-10 NA  4.70E-11 NA  6.87E-12 1.14E-08 6.01E-04 6.01E-04
1,2,3,4,6,7,8-HpCDF 3.08E-05 9.95E-11 NA  4.12E-11 NA  6.03E-12 1.14E-08 5.27E-04 5.27E-04
1,2,3,4,7,8,9-HpCDF 2.83E-06 9.14E-12 NA  3.79E-12 NA  5.54E-13 1.14E-08 4.85E-05 4.85E-05
1,2,3,4,7,8-HxCDD 2.83E-06 9.14E-12 NA  3.79E-12 NA  5.54E-13 1.14E-08 4.85E-05 4.85E-05
1,2,3,4,7,8-HxCDF 1.74E-05 5.62E-11 NA  2.33E-11 NA  3.41E-12 1.14E-08 2.98E-04 2.98E-04
1,2,3,6,7,8-HxCDD 5.59E-06 1.80E-11 NA  7.48E-12 NA  1.09E-12 1.14E-08 9.57E-05 9.57E-05
1,2,3,6,7,8-HxCDF 1.13E-05 3.65E-11 NA  1.51E-11 NA  2.21E-12 1.14E-08 1.93E-04 1.93E-04
1,2,3,7,8,9-HxCDD 3.75E-06 1.21E-11 NA  5.02E-12 NA  7.34E-13 1.14E-08 6.42E-05 6.42E-05
1,2,3,7,8,9-HxCDF 3.79E-06 1.22E-11 NA  5.07E-12 NA  7.42E-13 1.14E-08 6.49E-05 6.49E-05
1,2,3,7,8-PeCDD 3.37E-06 1.09E-11 NA  4.51E-12 NA  6.59E-13 1.14E-08 5.77E-05 5.77E-05
1,2,3,7,8-PeCDF 3.91E-06 1.26E-11 NA  5.23E-12 NA  7.65E-13 1.14E-08 6.70E-05 6.70E-05
2,3,4,6,7,8-HxCDF 1.55E-05 5.00E-11 NA  2.07E-11 NA  3.03E-12 1.14E-08 2.65E-04 2.65E-04
2,3,4,7,8-PeCDF 3.32E-05 1.07E-10 NA  4.44E-11 NA  6.50E-12 1.14E-08 5.68E-04 5.68E-04
2,3,7,8-TCDD 8.98E-07 2.90E-12 NA  1.20E-12 NA  1.76E-13 1.14E-08 1.54E-05 1.54E-05
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

2,3,7,8-TCDF 8.22E-06 2.65E-11 NA  1.10E-11 NA  1.61E-12 1.14E-08 1.41E-04 1.41E-04
OCDD 3.57E-04 1.15E-09 NA  4.78E-10 NA  6.99E-11 1.14E-08 6.11E-03 6.11E-03
OCDF 1.88E-05 6.07E-11 NA  2.52E-11 NA  3.68E-12 1.14E-08 3.22E-04 3.22E-04

Total Risk (Hazard Index): 2.9 Total Risk (Hazard Index): 0.4 Total Risk (Hazard Index): 22 25
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 25
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-55
Cancer Risk Results Detailed Summary of Risk Drivers - Deep Soil - Future Industrial/Construction Worker - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates

Chemical of Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 6.7E-06 2.3E-06 1.0E-08 9.0E-06 6% 8.9E-07 3.7E-07 5.4E-07 1.8E-06 8%
Subtotal Metals 6.7E-06 2.3E-06 1.9E-08 9.0E-06 6% 8.9E-07 3.7E-07 1.0E-06 2.3E-06 10%

SVOCs/VOCs
Benzo(a)anthracene 1.7E-06 3.0E-06 8.5E-11 4.7E-06 3% 2.3E-07 4.7E-07 4.5E-09 7.1E-07 3%
Benzo(a)pyrene 3.7E-05 6.4E-05 1.8E-09 1.0E-04 70% 4.9E-06 1.0E-05 9.6E-08 1.5E-05 67%
Benzo(b)fluoranthene 2.3E-06 4.0E-06 1.1E-10 6.4E-06 4% 3.1E-07 6.4E-07 6.0E-09 9.6E-07 4%
Benzo(k)fluoranthene 1.4E-06 2.4E-06 7.0E-11 3.9E-06 3% 1.9E-07 3.9E-07 3.7E-09 5.8E-07 3%
Dibenz(a,h)anthracene 2.6E-06 4.4E-06 2.3E-10 7.1E-06 5% 3.4E-07 7.1E-07 1.2E-08 1.1E-06 5%
Indeno(1,2,3-c,d)pyrene 3.5E-06 6.0E-06 1.7E-10 9.4E-06 7% 4.6E-07 9.5E-07 8.9E-09 1.4E-06 6%
Subtotal SVOCs/VOCs 4.9E-05 8.4E-05 2.5E-09 1.3E-04 92% 6.5E-06 1.3E-05 1.3E-07 2.0E-05 89%

Dioxans/Furans
2,3,4,7,8-PeCDF 8.7E-07 3.0E-07 1.3E-10 1.2E-06 1% 1.1E-07 4.8E-08 7.0E-09 1.7E-07 1%
Subtotal Dioxans/Furans 1.5E-06 5.1E-07 2.3E-10 2.0E-06 1% 2.0E-07 8.2E-08 1.2E-08 2.9E-07 1%
Total: 5.7E-05 8.7E-05 2.2E-08 1.45E-04 7.6E-06 1.4E-05 1.1E-06 2.27E-05

Total Estimated Cancer Risk Across All Exposure Routes: 1E-04 2E-05

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-56
Noncancer Risk Results Detailed Summary of Risk Drivers - Deep Soil - Future Industrial/Construction Worker - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients

Chemical of Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.3E-02 1.5E-03 1.4E-03 1.6E-02 2% 4.2E-02 5.8E-03 1.8E+00 1.9E+00 7%
Antimony 5.3E-01 6.0E-02  5.9E-01 59% 1.7E+00 2.4E-01  2.0E+00 8%
Arsenic 4.2E-02 1.4E-02 4.4E-04 5.6E-02 6% 1.4E-01 5.7E-02 5.8E-01 7.8E-01 3%
Barium 1.7E-02 2.0E-03 3.6E-03 2.3E-02 2% 5.7E-02 7.8E-03 4.8E+00 4.9E+00 20%
Cadmium 2.2E-02 2.5E-04 5.8E-04 2.3E-02 2% 7.2E-02 9.9E-04 7.6E-01 8.3E-01 3%
Cobalt 3.9E-02 4.4E-03 1.0E-03 4.4E-02 4% 1.3E-01 1.8E-02 1.4E+00 1.5E+00 6%
Iron 8.0E-02 9.1E-03  8.9E-02 9% 2.6E-01 3.7E-02  3.0E-01 1%
Manganese 3.5E-02 4.0E-03 8.9E-03 4.8E-02 5% 1.2E-01 1.6E-02 1.2E+01 1.2E+01 48%
Nickel 2.9E-03 3.3E-04 3.4E-04 3.5E-03 0% 9.5E-03 1.3E-03 4.5E-01 4.6E-01 2%
Thallium 5.6E-02 6.4E-03  6.3E-02 6% 1.9E-01 2.6E-02  2.1E-01 1%
Subtotal Metals 8.8E-01 1.1E-01 1.6E-02 1.0E+00 100% 2.9E+00 4.3E-01 2.2E+01 2.5E+01 100%

Total: 0.9 0.1 0.02 1.0 2.9 0.4 21.6 24.9

Total Estimated Hazard Index Across All Exposure Routes: 1 25

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
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Table 1-57
Exposure Point Concentrations - Shallow Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Metals
Aluminum mg/kg 9.21E+03  95% Approximate Gamma UCL
Antimony mg/kg 3.50E+00  95% Approximate Gamma UCL
Arsenic mg/kg 2.69E+01  95% Approximate Gamma UCL
Barium mg/kg 9.37E+02  95% Chebyshev (Mean, Sd) UCL
Beryllium mg/kg 3.03E-01  95% Student's-t UCL
Cadmium mg/kg 2.45E+00  95% Chebyshev (Mean, Sd) UCL
Chromium mg/kg 1.54E+02  95% Approximate Gamma UCL
Cobalt mg/kg 7.06E+00  95% Student's-t UCL
Copper mg/kg 1.49E+02  95% Approximate Gamma UCL
Iron mg/kg 2.49E+04  95% Approximate Gamma UCL
Lead mg/kg 4.36E+03  99% Chebyshev (Mean, Sd) UCL
Manganese mg/kg 3.60E+02  95% Student's-t UCL
Nickel mg/kg 2.58E+01  95% Student's-t UCL
Selenium mg/kg 3.00E+00  Maximum Result
Silver mg/kg 5.12E-01  95% Approximate Gamma UCL
Thallium mg/kg 2.60E+00  Maximum Result
Vanadium mg/kg 3.26E+01  95% Approximate Gamma UCL
Zinc mg/kg 4.53E+02  95% Approximate Gamma UCL
Pesticides/PCBs
4,4'-DDD mg/kg 9.09E+00  95% Adjusted Gamma UCL
4,4'-DDE mg/kg 5.26E+00  95% Adjusted Gamma UCL
4,4'-DDT mg/kg 1.21E+02  95% Hall's Bootstrap UCL 
alpha-BHC mg/kg 6.00E-03  Maximum Result
alpha-Chlordane mg/kg 8.10E-02  Maximum Result
beta-BHC mg/kg 2.40E-02  Maximum Result
gamma-BHC mg/kg 3.47E-01  99% Chebyshev (Mean, Sd) UCL
gamma-Chlordane mg/kg 8.30E-02  Maximum Result
Dieldrin mg/kg 8.60E-02  Maximum Result
Endosulfan sulfate mg/kg 4.40E-03  Maximum Result
Endrin mg/kg 1.40E-02  Maximum Result
Endrin aldehyde mg/kg 4.90E-03  Maximum Result
Endrin ketone mg/kg 6.90E-03  Maximum Result
Heptachlor mg/kg 6.50E-04  Maximum Result
Heptachlor epoxide mg/kg 2.80E-03  Maximum Result
Methoxychlor mg/kg 7.00E-03  Maximum Result
Aroclor-1260 mg/kg 3.30E-02  Maximum Result
SVOCs/VOCs
1,2-Dichlorobenzene mg/kg 8.25E-03  95% Student's-t UCL
1,4-Dichlorobenzene mg/kg 2.00E-03  Maximum Result
2-Methylnaphthalene mg/kg 3.87E+00  99% Chebyshev (Mean, Sd) UCL
bis(2-Ethylhexyl)phthalate mg/kg 1.07E+00  95% Chebyshev (Mean, Sd) UCL
Acetophenone mg/kg 2.60E-01  95% Student's-t UCL
Benzo(a)anthracene mg/kg 4.88E-01  95% H-UCL
Benzo(a)pyrene mg/kg 6.51E-01  95% H-UCL
Benzo(b)fluoranthene mg/kg 6.40E-01  95% Chebyshev (Mean, Sd) UCL
Benzo(g,h,i)perylene mg/kg 6.60E-01  95% H-UCL
Benzo(k)fluoranthene mg/kg 6.23E-01  95% Chebyshev (Mean, Sd) UCL
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Table 1-57
Exposure Point Concentrations - Shallow Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Caprolactam mg/kg 2.30E-01  Maximum Result
Chrysene mg/kg 7.97E-01  95% Chebyshev (Mean, Sd) UCL
Dibenz(a,h)anthracene mg/kg 3.13E-01  95% Student's-t UCL
Fluoranthene mg/kg 6.68E-01  95% H-UCL
Indeno(1,2,3-c,d)pyrene mg/kg 6.94E-01  95% H-UCL
Naphthalene mg/kg 2.83E-01  95% Student's-t UCL
Phenanthrene mg/kg 3.78E-01  95% H-UCL
Pyrene mg/kg 1.35E+00  95% Chebyshev (Mean, Sd) UCL
Acetone mg/kg 1.50E-01  Maximum Result
Chlorobenzene mg/kg 2.22E-02  95% Chebyshev (Mean, Sd) UCL
cis-1,2-Dichloroethene mg/kg 2.05E-02  95% Chebyshev (Mean, Sd) UCL
Ethylbenzene mg/kg 2.05E-02  95% Chebyshev (Mean, Sd) UCL
Isopropylbenzene (cumene) mg/kg 3.38E-01  99% Chebyshev (Mean, Sd) UCL
Methyl ethyl ketone mg/kg 2.38E-02  95% Chebyshev (Mean, Sd) UCL
Methyl isobutyl ketone mg/kg 6.85E-03  95% Student's-t UCL
Methylcyclohexane mg/kg 3.46E-01  99% Chebyshev (Mean, Sd) UCL
Methylene chloride mg/kg 6.66E-03  95% Student's-t UCL
Tetrachloroethene mg/kg 6.66E-03  95% Student's-t UCL
Toluene mg/kg 6.85E-02  95% Chebyshev (Mean, Sd) UCL
Trichloroethene mg/kg 4.00E-03  Maximum Result
Xylenes, total mg/kg 2.91E-01 99% Chebyshev (Mean, Sd) UCL
Notes:
EPC summary statistics are presented in Table 1-1.
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Table 1-58
Exposure Point Concentrations - Deep Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential Concern Units

Exposure 
Point Concentration 

(EPC) EPC Basis
Metals
Aluminum mg/kg 8.24E+03  95% Student's-t UCL
Antimony mg/kg 3.48E+00  95% H-UCL
Arsenic mg/kg 1.81E+01  95% Approximate Gamma UCL
Barium mg/kg 6.52E+02  95% Chebyshev (Mean, Sd) UCL
Beryllium mg/kg 2.81E-01  95% Approximate Gamma UCL
Cadmium mg/kg 1.71E+00  95% Chebyshev (Mean, Sd) UCL
Chromium mg/kg 1.66E+02  95% Chebyshev (Mean, Sd) UCL
Cobalt mg/kg 6.47E+00  95% Student's-t UCL
Copper mg/kg 1.14E+02  95% Approximate Gamma UCL
Iron mg/kg 2.14E+04  95% Approximate Gamma UCL
Lead mg/kg 2.75E+03  99% Chebyshev (Mean, Sd) UCL
Manganese mg/kg 3.24E+02  95% Student's-t UCL
Nickel mg/kg 2.45E+01  95% Student's-t UCL
Selenium mg/kg 3.50E+00  Maximum Result
Silver mg/kg 4.95E-01  95% H-UCL
Thallium mg/kg 2.60E+00  Maximum Result
Vanadium mg/kg 2.89E+01  95% Approximate Gamma UCL
Zinc mg/kg 3.21E+02  95% Approximate Gamma UCL
Pesticides/PCBs
4,4'-DDD mg/kg 3.79E+00  95% Adjusted Gamma UCL
4,4'-DDE mg/kg 2.10E+00  95% Adjusted Gamma UCL
4,4'-DDT mg/kg 8.05E+01  99% Chebyshev (MVUE) UCL
alpha-BHC mg/kg 6.00E-03  Maximum Result
alpha-Chlordane mg/kg 8.10E-02  Maximum Result
beta-BHC mg/kg 2.40E-02  Maximum Result
Dieldrin mg/kg 8.60E-02  Maximum Result
Endosulfan I mg/kg 7.40E-04  Maximum Result
Endosulfan sulfate mg/kg 4.40E-03  Maximum Result
Endrin mg/kg 1.40E-02  Maximum Result
Endrin aldehyde mg/kg 4.90E-03  Maximum Result
Endrin ketone mg/kg 6.90E-03  Maximum Result
gamma-BHC mg/kg 2.16E-01  99% Chebyshev (Mean, Sd) UCL
gamma-Chlordane mg/kg 8.30E-02  Maximum Result
Heptachlor mg/kg 6.50E-04  Maximum Result
Heptachlor epoxide mg/kg 2.80E-03  Maximum Result
Methoxychlor mg/kg 7.00E-03  Maximum Result
Aroclor-1260 mg/kg 3.30E-02  Maximum Result
SVOCs/VOCs
1,2-Dichlorobenzene mg/kg 1.05E+00  99% Chebyshev (Mean, Sd) UCL
1,4-Dichlorobenzene mg/kg 2.00E-03  Maximum Result
1,4-Dioxane (p-dioxane) mg/kg 7.42E-02  95% Chebyshev (Mean, Sd) UCL
2-Methylnaphthalene mg/kg 1.36E+00  95% Chebyshev (Mean, Sd) UCL
Acetophenone mg/kg 2.36E-01  95% Student's-t UCL
Anthracene mg/kg 8.10E-02  Maximum Result
Benzo(a)anthracene mg/kg 4.95E-01  95% Chebyshev (Mean, Sd) UCL
Benzo(a)pyrene mg/kg 6.17E-01  95% Chebyshev (Mean, Sd) UCL
Benzo(b)fluoranthene mg/kg 5.01E-01  95% Chebyshev (Mean, Sd) UCL
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Table 1-58
Exposure Point Concentrations - Deep Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential Concern Units

Exposure 
Point Concentration 

(EPC) EPC Basis

Benzo(g,h,i)perylene mg/kg 5.81E-01  95% Chebyshev (Mean, Sd) UCL
Benzo(k)fluoranthene mg/kg 4.95E-01  95% Chebyshev (Mean, Sd) UCL
Benzyl butyl phthalate mg/kg 2.70E-01  Maximum Result
bis(2-Ethylhexyl)phthalate mg/kg 9.04E-01  95% Chebyshev (Mean, Sd) UCL
Caprolactam mg/kg 2.30E-01  Maximum Result
Chrysene mg/kg 5.97E-01  95% Chebyshev (Mean, Sd) UCL
Dibenz(a,h)anthracene mg/kg 2.67E-01  95% Student's-t UCL
Fluoranthene mg/kg 7.35E-01  95% Chebyshev (Mean, Sd) UCL
Indeno(1,2,3-c,d)pyrene mg/kg 6.00E-01  95% Chebyshev (Mean, Sd) UCL
Naphthalene mg/kg 2.49E-01  95% Student's-t UCL
Phenanthrene mg/kg 3.08E-01  95% Student's-t UCL
Pyrene mg/kg 1.02E+00  95% Chebyshev (Mean, Sd) UCL
1,1-Dichloroethane mg/kg 6.83E-03  95% Student's-t UCL
Acetone mg/kg 6.05E-02  95% Approximate Gamma UCL
Chlorobenzene mg/kg 2.24E+00  99% Chebyshev (Mean, Sd) UCL
cis-1,2-Dichloroethene mg/kg 1.80E-02  95% Chebyshev (Mean, Sd) UCL
Ethylbenzene mg/kg 1.01E-02  95% Student's-t UCL
Isopropylbenzene (cumene) mg/kg 1.05E-01  95% Chebyshev (Mean, Sd) UCL
Methyl ethyl ketone mg/kg 1.79E-02  95% Chebyshev (Mean, Sd) UCL
Methyl isobutyl ketone mg/kg 6.50E-03  95% Student's-t UCL
Methylcyclohexane mg/kg 1.07E-01  95% Chebyshev (Mean, Sd) UCL
Methylene chloride mg/kg 6.31E-03  95% Student's-t UCL
Tetrachloroethene mg/kg 6.38E-03  95% Student's-t UCL
Toluene mg/kg 4.40E-02  95% Chebyshev (Mean, Sd) UCL
Trichloroethene mg/kg 4.00E-03  Maximum Result
Vinyl chloride mg/kg 1.00E-03  Maximum Result
Xylenes, total mg/kg 9.09E-02 95% Chebyshev (Mean, Sd) UCL
Notes:
EPC summary statistics are presented in Table 1-1.
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Table 1-59
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 7.00E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 9.21E+03 4.33E-03 NA  1.73E-04 NA  6.57E-07 NA  
Antimony 3.50E+00 1.64E-06 NA  6.56E-08 NA  2.50E-10 NA  
Arsenic 2.69E+01 1.26E-05 1.50E+00 1.90E-05 1.51E-06 1.50E+00 2.27E-06 1.92E-09 1.51E+01 2.89E-08 2.12E-05
Barium 9.37E+02 4.40E-04 NA  1.76E-05 NA  6.69E-08 NA  
Beryllium 3.03E-01 1.42E-07 NA  5.68E-09 NA  2.16E-11 8.40E+00 1.82E-10 1.82E-10
Cadmium 2.45E+00 1.15E-06 NA  4.59E-09 NA  1.75E-10 6.30E+00 1.10E-09 1.10E-09
Chromium 1.54E+02 7.23E-05 NA  2.89E-06 NA  1.10E-08 NA  
Cobalt 7.06E+00 3.32E-06 NA  1.32E-07 NA  5.04E-10 3.15E+00 1.59E-09 1.59E-09
Copper 1.49E+02 7.00E-05 NA  2.79E-06 NA  1.06E-08 NA  
Iron 2.49E+04 1.17E-02 NA  4.67E-04 NA  1.78E-06 NA  
Lead 4.36E+03 2.05E-03 NA  8.17E-05 NA  3.11E-07 NA  
Manganese 3.60E+02 1.69E-04 NA  6.75E-06 NA  2.57E-08 NA  
Nickel 2.58E+01 1.21E-05 NA  4.83E-07 NA  1.84E-09 9.10E-01 1.68E-09 1.68E-09
Selenium 3.00E+00 1.41E-06 NA  5.62E-08 NA  2.14E-10 NA  
Silver 5.12E-01 2.40E-07 NA  9.59E-09 NA  3.65E-11 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Thallium 2.60E+00 1.22E-06 NA  4.87E-08 NA  1.86E-10 NA  
Vanadium 3.26E+01 1.53E-05 NA  6.11E-07 NA  2.33E-09 NA  
Zinc 4.53E+02 2.13E-04 NA  8.49E-06 NA  3.23E-08 NA  
Pesticides/PCBs
4,4'-DDD 9.09E+00 4.27E-06 2.40E-01 1.02E-06 8.52E-07 2.40E-01 2.04E-07 6.49E-10 2.42E-01 1.57E-10 1.23E-06
4,4'-DDE 5.26E+00 2.47E-06 3.40E-01 8.40E-07 4.93E-07 3.40E-01 1.68E-07 3.75E-10 3.40E-01 1.27E-10 1.01E-06
4,4'-DDT 1.21E+02 5.68E-05 3.40E-01 1.93E-05 1.13E-05 3.40E-01 3.85E-06 8.64E-09 3.40E-01 2.93E-09 2.32E-05
alpha-BHC 6.00E-03 2.82E-09 6.30E+00 1.78E-08 5.62E-10 6.30E+00 3.54E-09 4.28E-13 6.30E+00 2.70E-12 2.13E-08
alpha-Chlordane 8.10E-02 3.80E-08 1.30E+00 4.95E-08 7.59E-09 1.30E+00 9.87E-09 5.78E-12 3.50E-01 2.02E-12 5.93E-08
beta-BHC 2.40E-02 1.13E-08 1.80E+00 2.03E-08 2.25E-09 1.80E+00 4.05E-09 1.71E-12 1.86E+00 3.18E-12 2.43E-08
gamma-BHC 3.47E-01 1.63E-07 1.10E+00 1.79E-07 3.25E-08 1.10E+00 3.58E-08 2.48E-11 1.09E+00 2.69E-11 2.15E-07
gamma-Chlordane 8.30E-02 3.90E-08 1.20E+00 4.68E-08 7.78E-09 1.20E+00 9.33E-09 5.92E-12 3.50E-01 2.07E-12 5.61E-08
Dieldrin 8.60E-02 4.04E-08 1.60E+01 6.46E-07 8.06E-09 1.60E+01 1.29E-07 6.14E-12 1.61E+01 9.88E-11 7.75E-07
Endosulfan sulfate 4.40E-03 2.07E-09 NA  4.12E-10 NA  3.14E-13 NA  
Endrin 1.40E-02 6.58E-09 NA  1.31E-09 NA  9.99E-13 NA  
Endrin aldehyde 4.90E-03 2.30E-09 NA  4.59E-10 NA  3.50E-13 NA  
Endrin ketone 6.90E-03 3.24E-09 NA  6.47E-10 NA  4.93E-13 NA  
Heptachlor 6.50E-04 3.05E-10 4.50E+00 1.37E-09 6.09E-11 4.50E+00 2.74E-10 4.64E-14 4.55E+00 2.11E-13 1.65E-09
Heptachlor epoxide 2.80E-03 1.32E-09 9.10E+00 1.20E-08 2.62E-10 9.10E+00 2.39E-09 2.00E-13 9.10E+00 1.82E-12 1.44E-08
Methoxychlor 7.00E-03 3.29E-09 NA  6.56E-10 NA  5.00E-13 NA  
Aroclor-1260 3.30E-02 1.55E-08 2.00E+00 3.10E-08 9.28E-09 2.00E+00 1.86E-08 2.36E-12 2.00E+00 4.71E-12 4.96E-08
SVOCs/VOCs
1,2-Dichlorobenzene 8.25E-03 3.87E-09 NA  1.55E-09 NA  5.89E-13 NA  
1,4-Dichlorobenzene 2.00E-03 9.39E-10 5.40E-03 5.07E-12 3.75E-10 5.40E-03 2.02E-12 1.43E-13 3.85E-02 5.50E-15 7.10E-12
2-Methylnaphthalene 3.87E+00 1.82E-06 NA  1.09E-06 NA  2.76E-10 NA  
bis(2-Ethylhexyl)phthalate 1.07E+00 5.03E-07 1.40E-02 7.04E-09 2.01E-07 1.40E-02 2.81E-09 7.64E-11 8.40E-03 6.42E-13 9.84E-09
Acetophenone 2.60E-01 1.22E-07 NA  4.87E-08 NA  1.86E-11 NA  
Benzo(a)anthracene 4.88E-01 2.29E-07 1.20E+00 2.75E-07 1.37E-07 1.20E+00 1.65E-07 3.48E-11 3.85E-01 1.34E-11 4.40E-07
Benzo(a)pyrene 6.51E-01 3.06E-07 1.20E+01 3.67E-06 1.83E-07 1.20E+01 2.20E-06 4.65E-11 3.85E+00 1.79E-10 5.87E-06
Benzo(b)fluoranthene 6.40E-01 3.01E-07 1.20E+00 3.61E-07 1.80E-07 1.20E+00 2.16E-07 4.57E-11 3.85E-01 1.76E-11 5.77E-07
Benzo(g,h,i)perylene 6.60E-01 3.10E-07 NA  1.86E-07 NA  4.71E-11 NA  
Benzo(k)fluoranthene 6.23E-01 2.93E-07 1.20E+00 3.51E-07 1.75E-07 1.20E+00 2.10E-07 4.45E-11 3.85E-01 1.71E-11 5.61E-07
Caprolactam 2.30E-01 1.08E-07 NA  4.31E-08 NA  1.64E-11 NA  
Chrysene 7.97E-01 3.74E-07 1.20E-01 4.49E-08 2.24E-07 1.20E-01 2.69E-08 5.69E-11 3.85E-02 2.19E-12 7.18E-08
Dibenz(a,h)anthracene 3.13E-01 1.47E-07 7.30E+00 1.07E-06 8.80E-08 7.30E+00 6.42E-07 2.23E-11 4.20E+00 9.38E-11 1.72E-06
Fluoranthene 6.68E-01 3.14E-07 NA  1.88E-07 NA  4.77E-11 NA  
Indeno(1,2,3-c,d)pyrene 6.94E-01 3.26E-07 1.20E+00 3.91E-07 1.95E-07 1.20E+00 2.34E-07 4.95E-11 3.85E-01 1.91E-11 6.25E-07
Naphthalene 2.83E-01 1.33E-07 1.20E-01 1.59E-08 7.96E-08 1.20E-01 9.55E-09 2.02E-11 1.19E-01 2.40E-12 2.55E-08
Phenanthrene 3.78E-01 1.78E-07 NA  1.06E-07 NA  2.70E-11 NA  
Pyrene 1.35E+00 6.34E-07 NA  3.79E-07 NA  9.64E-11 NA  
Acetone 1.50E-01 7.05E-08 NA  2.81E-08 NA  1.07E-11 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Chlorobenzene 2.22E-02 1.04E-08 NA  4.16E-09 NA  1.58E-12 NA  
cis-1,2-Dichloroethene 2.05E-02 9.63E-09 NA  3.84E-09 NA  1.46E-12 NA  
Ethylbenzene 2.05E-02 9.63E-09 1.10E-02 1.06E-10 3.84E-09 1.10E-02 4.23E-11 1.46E-12 8.75E-03 1.28E-14 1.48E-10
Isopropylbenzene (cumene) 3.38E-01 1.59E-07 NA  6.33E-08 NA  2.41E-11 NA  
Methyl ethyl ketone 2.38E-02 1.12E-08 NA  4.46E-09 NA  1.70E-12 NA  
Methyl isobutyl ketone 6.85E-03 3.22E-09 NA  1.28E-09 NA  4.89E-13 NA  
Methylcyclohexane 3.46E-01 1.63E-07 NA  6.48E-08 NA  2.47E-11 NA  
Methylene chloride 6.66E-03 3.13E-09 1.40E-02 4.38E-11 1.25E-09 1.40E-02 1.75E-11 4.75E-13 3.50E-03 1.66E-15 6.13E-11
Tetrachloroethene 6.66E-03 3.13E-09 5.40E-01 1.69E-09 1.25E-09 5.40E-01 6.74E-10 4.75E-13 2.07E-02 9.82E-15 2.36E-09
Toluene 6.85E-02 3.22E-08 NA  1.28E-08 NA  4.89E-12 NA  
Trichloroethene 4.00E-03 1.88E-09 5.90E-03 1.11E-11 7.50E-10 5.90E-03 4.42E-12 2.86E-13 7.00E-03 2.00E-15 1.55E-11
Xylenes, total 2.91E-01 1.37E-07 NA  5.45E-08 NA  2.08E-11 NA  

Total Risk: 4.73E-05 Total Risk: 1.04E-05 Total Risk: 3.71E-08 5.78E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 6E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-60
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult/Child Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 7.00E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Aluminum 9.21E+03 1.26E-02 1.00E+00 1.26E-02 5.03E-04 1.00E+00 5.03E-04 1.92E-06 1.40E-03 1.37E-03 1.45E-02
Antimony 3.50E+00 4.79E-06 4.00E-04 1.20E-02 1.91E-07 4.00E-04 4.78E-04 7.29E-10 NA  1.25E-02
Arsenic 2.69E+01 3.68E-05 3.00E-04 1.23E-01 4.41E-06 3.00E-04 1.47E-02 5.60E-09 4.29E-06 1.31E-03 1.39E-01
Barium 9.37E+02 1.28E-03 2.00E-01 6.42E-03 5.12E-05 2.00E-01 2.56E-04 1.95E-07 1.43E-04 1.37E-03 8.04E-03
Beryllium 3.03E-01 4.15E-07 2.00E-03 2.08E-04 1.66E-08 2.00E-03 8.28E-06 6.31E-11 2.00E-06 3.15E-05 2.47E-04
Cadmium 2.45E+00 3.36E-06 5.00E-04 6.71E-03 1.34E-08 5.00E-04 2.68E-05 5.10E-10 2.86E-06 1.79E-04 6.92E-03
Chromium 1.54E+02 2.11E-04 NA  8.42E-06 NA  3.21E-08 NA  
Cobalt 7.06E+00 9.67E-06 3.00E-04 3.22E-02 3.86E-07 3.00E-04 1.29E-03 1.47E-09 1.71E-06 8.57E-04 3.44E-02
Copper 1.49E+02 2.04E-04 4.00E-02 5.10E-03 8.14E-06 4.00E-02 2.04E-04 3.10E-08 NA  5.31E-03
Iron 2.49E+04 3.41E-02 7.00E-01 4.87E-02 1.36E-03 7.00E-01 1.94E-03 5.18E-06 NA  5.07E-02
Lead 4.36E+03 5.97E-03 NA  2.38E-04 NA  9.08E-07 NA  
Manganese 3.60E+02 4.93E-04 2.40E-02 2.05E-02 1.97E-05 2.40E-02 8.20E-04 7.49E-08 1.43E-05 5.25E-03 2.66E-02
Nickel 2.58E+01 3.53E-05 2.00E-02 1.77E-03 1.41E-06 2.00E-02 7.05E-05 5.37E-09 2.57E-05 2.09E-04 2.05E-03
Selenium 3.00E+00 4.11E-06 5.00E-03 8.22E-04 1.64E-07 5.00E-03 3.28E-05 6.25E-10 5.71E-03 1.09E-07 8.55E-04
Silver 5.12E-01 7.01E-07 5.00E-03 1.40E-04 2.80E-08 5.00E-03 5.60E-06 1.07E-10 NA  1.46E-04

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

  Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Thallium 2.60E+00 3.56E-06 6.60E-05 5.40E-02 1.42E-07 6.60E-05 2.15E-03 5.41E-10 NA  5.61E-02
Vanadium 3.26E+01 4.47E-05 5.00E-03 8.93E-03 1.78E-06 5.00E-03 3.56E-04 6.79E-09 NA  9.29E-03
Zinc 4.53E+02 6.21E-04 3.00E-01 2.07E-03 2.48E-05 3.00E-01 8.25E-05 9.43E-08 NA  2.15E-03
Pesticides/PCBs
4,4'-DDD 9.09E+00 1.25E-05 NA  2.48E-06 NA  1.89E-09 NA  
4,4'-DDE 5.26E+00 7.21E-06 NA  1.44E-06 NA  1.10E-09 NA  
4,4'-DDT 1.21E+02 1.66E-04 5.00E-04 3.32E-01 3.31E-05 5.00E-04 6.61E-02 2.52E-08 NA  3.98E-01
alpha-BHC 6.00E-03 8.22E-09 5.00E-04 1.64E-05 1.64E-09 5.00E-04 3.28E-06 1.25E-12 NA  1.97E-05
alpha-Chlordane 8.10E-02 1.11E-07 5.00E-04 2.22E-04 2.21E-08 5.00E-04 4.43E-05 1.69E-11 2.00E-04 8.43E-08 2.66E-04
beta-BHC 2.40E-02 3.29E-08 NA  6.56E-09 NA  5.00E-12 NA  
gamma-BHC 3.47E-01 4.75E-07 3.00E-04 1.58E-03 9.48E-08 3.00E-04 3.16E-04 7.22E-11 NA  1.90E-03
gamma-Chlordane 8.30E-02 1.14E-07 5.00E-04 2.27E-04 2.27E-08 5.00E-04 4.54E-05 1.73E-11 2.00E-04 8.64E-08 2.73E-04
Dieldrin 8.60E-02 1.18E-07 5.00E-05 2.36E-03 2.35E-08 5.00E-05 4.70E-04 1.79E-11 NA  2.83E-03
Endosulfan sulfate 4.40E-03 6.03E-09 6.00E-03 1.00E-06 1.20E-09 6.00E-03 2.00E-07 9.16E-13 NA  1.20E-06
Endrin 1.40E-02 1.92E-08 3.00E-04 6.39E-05 3.83E-09 3.00E-04 1.28E-05 2.91E-12 NA  7.67E-05
Endrin aldehyde 4.90E-03 6.71E-09 3.00E-04 2.24E-05 1.34E-09 3.00E-04 4.46E-06 1.02E-12 NA  2.68E-05
Endrin ketone 6.90E-03 9.45E-09 3.00E-04 3.15E-05 1.89E-09 3.00E-04 6.29E-06 1.44E-12 NA  3.78E-05
Heptachlor 6.50E-04 8.90E-10 3.00E-05 2.97E-05 1.78E-10 3.00E-05 5.92E-06 1.35E-13 NA  3.56E-05
Heptachlor epoxide 2.80E-03 3.84E-09 1.30E-05 2.95E-04 7.65E-10 1.30E-05 5.89E-05 5.83E-13 NA  3.54E-04
Methoxychlor 7.00E-03 9.59E-09 2.00E-05 4.79E-04 1.91E-09 2.00E-05 9.57E-05 1.46E-12 NA  5.75E-04
Aroclor-1260 3.30E-02 4.52E-08 2.00E-05 2.26E-03 2.71E-08 2.00E-05 1.35E-03 6.87E-12 NA  3.61E-03
SVOCs/VOCs
1,2-Dichlorobenzene 8.25E-03 1.13E-08 9.00E-02 1.26E-07 4.51E-09 9.00E-02 5.01E-08 1.72E-12 5.71E-02 3.01E-11 1.76E-07
1,4-Dichlorobenzene 2.00E-03 2.74E-09 7.00E-02 3.91E-08 1.09E-09 7.00E-02 1.56E-08 4.16E-13 2.29E-01 1.82E-12 5.48E-08
2-Methylnaphthalene 3.87E+00 5.30E-06 4.00E-03 1.33E-03 3.17E-06 4.00E-03 7.93E-04 8.06E-10 NA  2.12E-03
bis(2-Ethylhexyl)phthalate 1.07E+00 1.47E-06 2.00E-02 7.33E-05 5.85E-07 2.00E-02 2.92E-05 2.23E-10 NA  1.03E-04
Acetophenone 2.60E-01 3.56E-07 1.00E-01 3.56E-06 1.42E-07 1.00E-01 1.42E-06 5.41E-11 NA  4.98E-06
Benzo(a)anthracene 4.88E-01 6.68E-07 NA  4.00E-07 NA  1.02E-10 NA  
Benzo(a)pyrene 6.51E-01 8.92E-07 NA  5.34E-07 NA  1.36E-10 NA  
Benzo(b)fluoranthene 6.40E-01 8.77E-07 NA  5.25E-07 NA  1.33E-10 NA  
Benzo(g,h,i)perylene 6.60E-01 9.04E-07 NA  5.41E-07 NA  1.37E-10 NA  
Benzo(k)fluoranthene 6.23E-01 8.53E-07 NA  5.11E-07 NA  1.30E-10 NA  
Caprolactam 2.30E-01 3.15E-07 5.00E-01 6.30E-07 1.26E-07 5.00E-01 2.51E-07 4.79E-11 NA  8.82E-07
Chrysene 7.97E-01 1.09E-06 NA  6.53E-07 NA  1.66E-10 NA  
Dibenz(a,h)anthracene 3.13E-01 4.29E-07 NA  2.57E-07 NA  6.52E-11 NA  
Fluoranthene 6.68E-01 9.15E-07 4.00E-02 2.29E-05 5.48E-07 4.00E-02 1.37E-05 1.39E-10 NA  3.66E-05
Indeno(1,2,3-c,d)pyrene 6.94E-01 9.51E-07 NA  5.69E-07 NA  1.44E-10 NA  
Naphthalene 2.83E-01 3.88E-07 2.00E-02 1.94E-05 2.32E-07 2.00E-02 1.16E-05 5.89E-11 8.57E-04 6.87E-08 3.11E-05
Phenanthrene 3.78E-01 5.18E-07 NA  3.10E-07 NA  7.87E-11 NA  
Pyrene 1.35E+00 1.85E-06 3.00E-02 6.16E-05 1.11E-06 3.00E-02 3.69E-05 2.81E-10 NA  9.85E-05
Acetone 1.50E-01 2.05E-07 9.00E-01 2.28E-07 8.20E-08 9.00E-01 9.11E-08 3.12E-11 8.86E+00 3.53E-12 3.19E-07
Chlorobenzene 2.22E-02 3.04E-08 2.00E-02 1.52E-06 1.21E-08 2.00E-02 6.07E-07 4.62E-12 1.43E-02 3.24E-10 2.13E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

cis-1,2-Dichloroethene 2.05E-02 2.81E-08 1.00E-02 2.81E-06 1.12E-08 1.00E-02 1.12E-06 4.27E-12 NA  3.93E-06
Ethylbenzene 2.05E-02 2.81E-08 1.00E-01 2.81E-07 1.12E-08 1.00E-01 1.12E-07 4.27E-12 2.86E-01 1.49E-11 3.93E-07
Isopropylbenzene (cumene) 3.38E-01 4.63E-07 1.00E-01 4.63E-06 1.85E-07 1.00E-01 1.85E-06 7.04E-11 1.14E-01 6.16E-10 6.48E-06
Methyl ethyl ketone 2.38E-02 3.26E-08 6.00E-01 5.43E-08 1.30E-08 6.00E-01 2.17E-08 4.95E-12 1.43E+00 3.47E-12 7.60E-08
Methyl isobutyl ketone 6.85E-03 9.38E-09 8.00E-02 1.17E-07 3.74E-09 8.00E-02 4.68E-08 1.43E-12 8.57E-01 1.66E-12 1.64E-07
Methylcyclohexane 3.46E-01 4.74E-07 NA  1.89E-07 NA  7.20E-11 8.60E-01 8.38E-11 8.38E-11
Methylene chloride 6.66E-03 9.12E-09 6.00E-02 1.52E-07 3.64E-09 6.00E-02 6.07E-08 1.39E-12 2.86E-01 4.85E-12 2.13E-07
Tetrachloroethene 6.66E-03 9.12E-09 1.00E-02 9.12E-07 3.64E-09 1.00E-02 3.64E-07 1.39E-12 1.00E-02 1.39E-10 1.28E-06
Toluene 6.85E-02 9.38E-08 8.00E-02 1.17E-06 3.74E-08 8.00E-02 4.68E-07 1.43E-11 8.57E-02 1.66E-10 1.64E-06
Trichloroethene 4.00E-03 5.48E-09 3.00E-04 1.83E-05 2.19E-09 3.00E-04 7.29E-06 8.33E-13 1.00E-02 8.33E-11 2.56E-05
Xylenes, total 2.91E-01 3.99E-07 2.00E-01 1.99E-06 1.59E-07 2.00E-01 7.95E-07 6.06E-11 2.86E-02 2.12E-09 2.79E-06

Total Risk (Hazard Index): 0.68 Total Risk (Hazard Index): 0.09 Total Risk (Hazard Index): 0.011 0.78
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 0.8
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-61
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (6 years) Skin Surface Area (Soil Contact; 1 event per day) SA_s 2.90E+03 cm2/day [soil]

Body Weight BW 1.50E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 9.21E+03 1.01E-02 NA  2.93E-04 NA  3.83E-07 NA  
Antimony 3.50E+00 3.84E-06 NA  1.11E-07 NA  1.46E-10 NA  
Arsenic 2.69E+01 2.95E-05 1.50E+00 4.42E-05 2.56E-06 1.50E+00 3.85E-06 1.12E-09 1.51E+01 1.69E-08 4.81E-05
Barium 9.37E+02 1.03E-03 NA  2.98E-05 NA  3.90E-08 NA  
Beryllium 3.03E-01 3.32E-07 NA  9.63E-09 NA  1.26E-11 8.40E+00 1.06E-10 1.06E-10
Cadmium 2.45E+00 2.68E-06 NA  7.79E-09 NA  1.02E-10 6.30E+00 6.43E-10 6.43E-10
Chromium 1.54E+02 1.69E-04 NA  4.89E-06 NA  6.41E-09 NA  
Cobalt 7.06E+00 7.74E-06 NA  2.24E-07 NA  2.94E-10 3.15E+00 9.26E-10 9.26E-10
Copper 1.49E+02 1.63E-04 NA  4.74E-06 NA  6.20E-09 NA  
Iron 2.49E+04 2.73E-02 NA  7.91E-04 NA  1.04E-06 NA  
Lead 4.36E+03 4.78E-03 NA  1.39E-04 NA  1.82E-07 NA  
Manganese 3.60E+02 3.95E-04 NA  1.14E-05 NA  1.50E-08 NA  
Nickel 2.58E+01 2.83E-05 NA  8.20E-07 NA  1.07E-09 9.10E-01 9.78E-10 9.78E-10
Selenium 3.00E+00 3.29E-06 NA  9.53E-08 NA  1.25E-10 NA  
Silver 5.12E-01 5.61E-07 NA  1.63E-08 NA  2.13E-11 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Thallium 2.60E+00 2.85E-06 NA  8.26E-08 NA  1.08E-10 NA  
Vanadium 3.26E+01 3.57E-05 NA  1.04E-06 NA  1.36E-09 NA  
Zinc 4.53E+02 4.96E-04 NA  1.44E-05 NA  1.89E-08 NA  
Pesticides/PCBs
4,4'-DDD 9.09E+00 9.96E-06 2.40E-01 2.39E-06 1.44E-06 2.40E-01 3.47E-07 3.78E-10 2.42E-01 9.14E-11 2.74E-06
4,4'-DDE 5.26E+00 5.76E-06 3.40E-01 1.96E-06 8.36E-07 3.40E-01 2.84E-07 2.19E-10 3.40E-01 7.44E-11 2.24E-06
4,4'-DDT 1.21E+02 1.33E-04 3.40E-01 4.51E-05 1.92E-05 3.40E-01 6.54E-06 5.04E-09 3.40E-01 1.71E-09 5.16E-05
alpha-BHC 6.00E-03 6.58E-09 6.30E+00 4.14E-08 9.53E-10 6.30E+00 6.01E-09 2.50E-13 6.30E+00 1.57E-12 4.74E-08
alpha-Chlordane 8.10E-02 8.88E-08 1.30E+00 1.15E-07 1.29E-08 1.30E+00 1.67E-08 3.37E-12 3.50E-01 1.18E-12 1.32E-07
beta-BHC 2.40E-02 2.63E-08 1.80E+00 4.73E-08 3.81E-09 1.80E+00 6.86E-09 9.99E-13 1.86E+00 1.85E-12 5.42E-08
gamma-BHC 3.47E-01 3.80E-07 1.10E+00 4.18E-07 5.51E-08 1.10E+00 6.07E-08 1.44E-11 1.09E+00 1.57E-11 4.79E-07
gamma-Chlordane 8.30E-02 9.10E-08 1.20E+00 1.09E-07 1.32E-08 1.20E+00 1.58E-08 3.46E-12 3.50E-01 1.21E-12 1.25E-07
Dieldrin 8.60E-02 9.42E-08 1.60E+01 1.51E-06 1.37E-08 1.60E+01 2.19E-07 3.58E-12 1.61E+01 5.77E-11 1.73E-06
Endosulfan sulfate 4.40E-03 4.82E-09 NA  6.99E-10 NA  1.83E-13 NA  
Endrin 1.40E-02 1.53E-08 NA  2.22E-09 NA  5.83E-13 NA  
Endrin aldehyde 4.90E-03 5.37E-09 NA  7.79E-10 NA  2.04E-13 NA  
Endrin ketone 6.90E-03 7.56E-09 NA  1.10E-09 NA  2.87E-13 NA  
Heptachlor 6.50E-04 7.12E-10 4.50E+00 3.21E-09 1.03E-10 4.50E+00 4.65E-10 2.71E-14 4.55E+00 1.23E-13 3.67E-09
Heptachlor epoxide 2.80E-03 3.07E-09 9.10E+00 2.79E-08 4.45E-10 9.10E+00 4.05E-09 1.17E-13 9.10E+00 1.06E-12 3.20E-08
Methoxychlor 7.00E-03 7.67E-09 NA  1.11E-09 NA  2.91E-13 NA  
Aroclor-1260 3.30E-02 3.62E-08 2.00E+00 7.23E-08 1.57E-08 2.00E+00 3.15E-08 1.37E-12 2.00E+00 2.75E-12 1.04E-07
SVOCs/VOCs
1,2-Dichlorobenzene 8.25E-03 9.04E-09 NA  2.62E-09 NA  3.44E-13 NA  
1,4-Dichlorobenzene 2.00E-03 2.19E-09 5.40E-03 1.18E-11 6.36E-10 5.40E-03 3.43E-12 8.33E-14 3.85E-02 3.21E-15 1.53E-11
2-Methylnaphthalene 3.87E+00 4.24E-06 NA  1.84E-06 NA  1.61E-10 NA  
bis(2-Ethylhexyl)phthalate 1.07E+00 1.17E-06 1.40E-02 1.64E-08 3.40E-07 1.40E-02 4.76E-09 4.46E-11 8.40E-03 3.74E-13 2.12E-08
Acetophenone 2.60E-01 2.85E-07 NA  8.26E-08 NA  1.08E-11 NA  
Benzo(a)anthracene 4.88E-01 5.35E-07 1.20E+00 6.42E-07 2.33E-07 1.20E+00 2.79E-07 2.03E-11 3.85E-01 7.82E-12 9.21E-07
Benzo(a)pyrene 6.51E-01 7.13E-07 1.20E+01 8.56E-06 3.10E-07 1.20E+01 3.72E-06 2.71E-11 3.85E+00 1.04E-10 1.23E-05
Benzo(b)fluoranthene 6.40E-01 7.01E-07 1.20E+00 8.42E-07 3.05E-07 1.20E+00 3.66E-07 2.66E-11 3.85E-01 1.03E-11 1.21E-06
Benzo(g,h,i)perylene 6.60E-01 7.23E-07 NA  3.15E-07 NA  2.75E-11 NA  
Benzo(k)fluoranthene 6.23E-01 6.83E-07 1.20E+00 8.19E-07 2.97E-07 1.20E+00 3.56E-07 2.59E-11 3.85E-01 9.99E-12 1.18E-06
Caprolactam 2.30E-01 2.52E-07 NA  7.31E-08 NA  9.58E-12 NA  
Chrysene 7.97E-01 8.73E-07 1.20E-01 1.05E-07 3.80E-07 1.20E-01 4.56E-08 3.32E-11 3.85E-02 1.28E-12 1.50E-07
Dibenz(a,h)anthracene 3.13E-01 3.43E-07 7.30E+00 2.50E-06 1.49E-07 7.30E+00 1.09E-06 1.30E-11 4.20E+00 5.47E-11 3.59E-06
Fluoranthene 6.68E-01 7.32E-07 NA  3.18E-07 NA  2.78E-11 NA  
Indeno(1,2,3-c,d)pyrene 6.94E-01 7.61E-07 1.20E+00 9.13E-07 3.31E-07 1.20E+00 3.97E-07 2.89E-11 3.85E-01 1.11E-11 1.31E-06
Naphthalene 2.83E-01 3.10E-07 1.20E-01 3.72E-08 1.35E-07 1.20E-01 1.62E-08 1.18E-11 1.19E-01 1.40E-12 5.34E-08
Phenanthrene 3.78E-01 4.14E-07 NA  1.80E-07 NA  1.57E-11 NA  
Pyrene 1.35E+00 1.48E-06 NA  6.44E-07 NA  5.62E-11 NA  
Acetone 1.50E-01 1.64E-07 NA  4.77E-08 NA  6.25E-12 NA  
Chlorobenzene 2.22E-02 2.43E-08 NA  7.06E-09 NA  9.24E-13 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

cis-1,2-Dichloroethene 2.05E-02 2.25E-08 NA  6.52E-09 NA  8.54E-13 NA  
Ethylbenzene 2.05E-02 2.25E-08 1.10E-02 2.47E-10 6.52E-09 1.10E-02 7.17E-11 8.54E-13 8.75E-03 7.47E-15 3.19E-10
Isopropylbenzene (cumene) 3.38E-01 3.70E-07 NA  1.07E-07 NA  1.41E-11 NA  
Methyl ethyl ketone 2.38E-02 2.61E-08 NA  7.56E-09 NA  9.91E-13 NA  
Methyl isobutyl ketone 6.85E-03 7.51E-09 NA  2.18E-09 NA  2.85E-13 NA  
Methylcyclohexane 3.46E-01 3.79E-07 NA  1.10E-07 NA  1.44E-11 NA  
Methylene chloride 6.66E-03 7.30E-09 1.40E-02 1.02E-10 2.12E-09 1.40E-02 2.96E-11 2.77E-13 3.50E-03 9.71E-16 1.32E-10
Tetrachloroethene 6.66E-03 7.30E-09 5.40E-01 3.94E-09 2.12E-09 5.40E-01 1.14E-09 2.77E-13 2.07E-02 5.73E-15 5.08E-09
Toluene 6.85E-02 7.51E-08 NA  2.18E-08 NA  2.85E-12 NA  
Trichloroethene 4.00E-03 4.38E-09 5.90E-03 2.59E-11 1.27E-09 5.90E-03 7.50E-12 1.67E-13 7.00E-03 1.17E-15 3.34E-11
Xylenes, total 2.91E-01 3.19E-07 NA  9.25E-08 NA  1.21E-11 NA  

Total Risk: 1.10E-04 Total Risk: 1.77E-05 Total Risk: 2.17E-08 1.28E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-62
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (6 years) Skin Surface Area (Soil Contact; 1 event per day) SA_s 2.90E+03 cm2/day [soil]

Body Weight BW 1.50E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Aluminum 9.21E+03 1.18E-01 1.00E+00 1.18E-01 3.41E-03 1.00E+00 3.41E-03 4.47E-06 1.40E-03 3.20E-03 1.24E-01
Antimony 3.50E+00 4.47E-05 4.00E-04 1.12E-01 1.30E-06 4.00E-04 3.24E-03 1.70E-09 NA  1.15E-01
Arsenic 2.69E+01 3.44E-04 3.00E-04 1.15E+00 2.99E-05 3.00E-04 9.97E-02 1.31E-08 4.29E-06 3.05E-03 1.25E+00
Barium 9.37E+02 1.20E-02 2.00E-01 5.99E-02 3.47E-04 2.00E-01 1.74E-03 4.55E-07 1.43E-04 3.19E-03 6.48E-02
Beryllium 3.03E-01 3.87E-06 2.00E-03 1.94E-03 1.12E-07 2.00E-03 5.62E-05 1.47E-10 2.00E-06 7.36E-05 2.07E-03
Cadmium 2.45E+00 3.13E-05 1.10E-05 2.85E+00 9.08E-08 1.10E-05 8.26E-03 1.19E-09 2.86E-06 4.17E-04 2.86E+00
Chromium 1.54E+02 1.97E-03 NA  5.71E-05 NA  7.48E-08 NA  
Cobalt 7.06E+00 9.03E-05 3.00E-04 3.01E-01 2.62E-06 3.00E-04 8.73E-03 3.43E-09 1.71E-06 2.00E-03 3.12E-01
Copper 1.49E+02 1.91E-03 4.00E-02 4.76E-02 5.52E-05 4.00E-02 1.38E-03 7.24E-08 NA  4.90E-02
Iron 2.49E+04 3.18E-01 7.00E-01 4.55E-01 9.23E-03 7.00E-01 1.32E-02 1.21E-05 NA  4.68E-01
Lead 4.36E+03 5.57E-02 NA  1.62E-03 NA  2.12E-06 NA  
Manganese 3.60E+02 4.60E-03 2.40E-02 1.92E-01 1.33E-04 2.40E-02 5.56E-03 1.75E-07 1.43E-05 1.22E-02 2.10E-01
Nickel 2.58E+01 3.30E-04 1.10E-02 3.00E-02 9.57E-06 1.10E-02 8.70E-04 1.25E-08 2.57E-05 4.87E-04 3.13E-02
Selenium 3.00E+00 3.84E-05 5.00E-03 7.67E-03 1.11E-06 5.00E-03 2.22E-04 1.46E-09 5.71E-03 2.55E-07 7.89E-03
Silver 5.12E-01 6.55E-06 5.00E-03 1.31E-03 1.90E-07 5.00E-03 3.80E-05 2.49E-10 NA  1.35E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

  Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Thallium 2.60E+00 3.32E-05 6.60E-05 5.04E-01 9.64E-07 6.60E-05 1.46E-02 1.26E-09 NA  5.18E-01
Vanadium 3.26E+01 4.17E-04 5.00E-03 8.34E-02 1.21E-05 5.00E-03 2.42E-03 1.58E-08 NA  8.58E-02
Zinc 4.53E+02 5.79E-03 3.00E-01 1.93E-02 1.68E-04 3.00E-01 5.60E-04 2.20E-07 NA  1.99E-02
Pesticides/PCBs
4,4'-DDD 9.09E+00 1.16E-04 NA  1.69E-05 NA  4.42E-09 NA  
4,4'-DDE 5.26E+00 6.73E-05 NA  9.75E-06 NA  2.56E-09 NA  
4,4'-DDT 1.21E+02 1.55E-03 5.00E-04 3.09E+00 2.24E-04 5.00E-04 4.49E-01 5.88E-08 NA  3.54E+00
alpha-BHC 6.00E-03 7.67E-08 5.00E-04 1.53E-04 1.11E-08 5.00E-04 2.22E-05 2.91E-12 NA  1.76E-04
alpha-Chlordane 8.10E-02 1.04E-06 3.30E-05 3.14E-02 1.50E-07 3.30E-05 4.55E-03 3.93E-11 2.00E-04 1.97E-07 3.59E-02
beta-BHC 2.40E-02 3.07E-07 NA  4.45E-08 NA  1.17E-11 NA  
gamma-BHC 3.47E-01 4.44E-06 3.00E-04 1.48E-02 6.43E-07 3.00E-04 2.14E-03 1.69E-10 NA  1.69E-02
gamma-Chlordane 8.30E-02 1.06E-06 3.30E-05 3.22E-02 1.54E-07 3.30E-05 4.66E-03 4.03E-11 2.00E-04 2.02E-07 3.68E-02
Dieldrin 8.60E-02 1.10E-06 5.00E-05 2.20E-02 1.59E-07 5.00E-05 3.19E-03 4.18E-11 NA  2.52E-02
Endosulfan sulfate 4.40E-03 5.63E-08 6.00E-03 9.38E-06 8.16E-09 6.00E-03 1.36E-06 2.14E-12 NA  1.07E-05
Endrin 1.40E-02 1.79E-07 3.00E-04 5.97E-04 2.60E-08 3.00E-04 8.65E-05 6.80E-12 NA  6.83E-04
Endrin aldehyde 4.90E-03 6.26E-08 3.00E-04 2.09E-04 9.08E-09 3.00E-04 3.03E-05 2.38E-12 NA  2.39E-04
Endrin ketone 6.90E-03 8.82E-08 3.00E-04 2.94E-04 1.28E-08 3.00E-04 4.26E-05 3.35E-12 NA  3.37E-04
Heptachlor 6.50E-04 8.31E-09 3.00E-05 2.77E-04 1.21E-09 3.00E-05 4.02E-05 3.16E-13 3.00E-05 1.05E-08 3.17E-04
Heptachlor epoxide 2.80E-03 3.58E-08 1.30E-05 2.75E-03 5.19E-09 1.30E-05 3.99E-04 1.36E-12 NA  3.15E-03
Methoxychlor 7.00E-03 8.95E-08 2.00E-05 4.47E-03 1.30E-08 2.00E-05 6.49E-04 3.40E-12 2.00E-05 1.70E-07 5.12E-03
Aroclor-1260 3.30E-02 4.22E-07 2.00E-05 2.11E-02 1.84E-07 2.00E-05 9.18E-03 1.60E-11 NA  3.03E-02
SVOCs/VOCs
1,2-Dichlorobenzene 8.25E-03 1.05E-07 9.00E-02 1.17E-06 3.06E-08 9.00E-02 3.40E-07 4.01E-12 5.71E-02 7.01E-11 1.51E-06
1,4-Dichlorobenzene 2.00E-03 2.56E-08 7.00E-02 3.65E-07 7.42E-09 7.00E-02 1.06E-07 9.72E-13 2.29E-01 4.25E-12 4.71E-07
2-Methylnaphthalene 3.87E+00 4.95E-05 4.00E-03 1.24E-02 2.15E-05 4.00E-03 5.38E-03 1.88E-09 NA  1.78E-02
bis(2-Ethylhexyl)phthalate 1.07E+00 1.37E-05 2.00E-02 6.84E-04 3.97E-06 2.00E-02 1.98E-04 5.20E-10 NA  8.82E-04
Acetophenone 2.60E-01 3.32E-06 1.00E-01 3.32E-05 9.64E-07 1.00E-01 9.64E-06 1.26E-10 NA  4.29E-05
Benzo(a)anthracene 4.88E-01 6.24E-06 NA  2.71E-06 NA  2.37E-10 NA  
Benzo(a)pyrene 6.51E-01 8.32E-06 NA  3.62E-06 NA  3.16E-10 NA  
Benzo(b)fluoranthene 6.40E-01 8.18E-06 NA  3.56E-06 NA  3.11E-10 NA  
Benzo(g,h,i)perylene 6.60E-01 8.44E-06 NA  3.67E-06 NA  3.21E-10 NA  
Benzo(k)fluoranthene 6.23E-01 7.97E-06 NA  3.46E-06 NA  3.03E-10 NA  
Caprolactam 2.30E-01 2.94E-06 5.00E-01 5.88E-06 8.53E-07 5.00E-01 1.71E-06 1.12E-10 NA  7.59E-06
Chrysene 7.97E-01 1.02E-05 NA  4.43E-06 NA  3.87E-10 NA  
Dibenz(a,h)anthracene 3.13E-01 4.00E-06 NA  1.74E-06 NA  1.52E-10 NA  
Fluoranthene 6.68E-01 8.54E-06 4.00E-02 2.14E-04 3.72E-06 4.00E-02 9.29E-05 3.24E-10 NA  3.06E-04
Indeno(1,2,3-c,d)pyrene 6.94E-01 8.87E-06 NA  3.86E-06 NA  3.37E-10 NA  
Naphthalene 2.83E-01 3.62E-06 2.00E-02 1.81E-04 1.57E-06 2.00E-02 7.87E-05 1.37E-10 8.57E-04 1.60E-07 2.60E-04
Phenanthrene 3.78E-01 4.83E-06 NA  2.10E-06 NA  1.84E-10 NA  
Pyrene 1.35E+00 1.73E-05 3.00E-02 5.75E-04 7.51E-06 3.00E-02 2.50E-04 6.56E-10 NA  8.26E-04
Acetone 1.50E-01 1.92E-06 9.00E-01 2.13E-06 5.56E-07 9.00E-01 6.18E-07 7.29E-11 8.86E+00 8.23E-12 2.75E-06
Chlorobenzene 2.22E-02 2.84E-07 2.00E-02 1.42E-05 8.23E-08 2.00E-02 4.12E-06 1.08E-11 1.43E-02 7.55E-10 1.83E-05
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

cis-1,2-Dichloroethene 2.05E-02 2.62E-07 1.00E-02 2.62E-05 7.60E-08 1.00E-02 7.60E-06 9.96E-12 NA  3.38E-05
Ethylbenzene 2.05E-02 2.62E-07 1.00E-01 2.62E-06 7.60E-08 1.00E-01 7.60E-07 9.96E-12 2.86E-01 3.49E-11 3.38E-06
Isopropylbenzene (cumene) 3.38E-01 4.32E-06 1.00E-01 4.32E-05 1.25E-06 1.00E-01 1.25E-05 1.64E-10 1.14E-01 1.44E-09 5.57E-05
Methyl ethyl ketone 2.38E-02 3.04E-07 6.00E-01 5.07E-07 8.82E-08 6.00E-01 1.47E-07 1.16E-11 1.43E+00 8.09E-12 6.54E-07
Methyl isobutyl ketone 6.85E-03 8.76E-08 8.00E-02 1.09E-06 2.54E-08 8.00E-02 3.17E-07 3.33E-12 8.57E-01 3.88E-12 1.41E-06
Methylcyclohexane 3.46E-01 4.42E-06 NA  1.28E-06 NA  1.68E-10 8.60E-01 1.95E-10 1.95E-10
Methylene chloride 6.66E-03 8.52E-08 6.00E-02 1.42E-06 2.47E-08 6.00E-02 4.12E-07 3.24E-12 2.86E-01 1.13E-11 1.83E-06
Tetrachloroethene 6.66E-03 8.52E-08 1.00E-02 8.52E-06 2.47E-08 1.00E-02 2.47E-06 3.24E-12 1.00E-02 3.24E-10 1.10E-05
Toluene 6.85E-02 8.76E-07 8.00E-02 1.09E-05 2.54E-07 8.00E-02 3.17E-06 3.33E-11 8.57E-02 3.88E-10 1.41E-05
Trichloroethene 4.00E-03 5.11E-08 3.00E-04 1.70E-04 1.48E-08 3.00E-04 4.94E-05 1.94E-12 1.00E-02 1.94E-10 2.20E-04
Xylenes, total 2.91E-01 3.72E-06 2.00E-01 1.86E-05 1.08E-06 2.00E-01 5.39E-06 1.41E-10 2.86E-02 4.95E-09 2.40E-05

Total Risk (Hazard Index): 9.16 Total Risk (Hazard Index): 0.64 Total Risk (Hazard Index): 0.02 9.83
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 10
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-63
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Shallow Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 1.9E-05 2.3E-06 2.9E-08 2.1E-05 38% 4.4E-05 3.8E-06 1.7E-08 4.8E-05 38%
Subtotal Metals 1.9E-05 2.3E-06 3.3E-08 2.1E-05 38% 4.4E-05 3.8E-06 2.0E-08 4.8E-05 38%

Pesticides/PCBs
4,4'-DDE 8.4E-07 1.7E-07 1.3E-10 1.0E-06 1.8% 2.0E-06 2.8E-07 7.4E-11 2.2E-06 1.8%
4,4'-DDT 1.9E-05 3.9E-06 2.9E-09 2.3E-05 41% 4.5E-05 6.5E-06 1.7E-09 5.2E-05 41%
Dieldrin 6.5E-07 1.3E-07 9.9E-11 7.8E-07 1.4% 1.5E-06 2.2E-07 5.8E-11 1.7E-06 1.4%
Subtotal Pesticides/PCBs 2.1E-05 4.2E-06 3.2E-09 2.5E-05 45% 4.9E-05 7.2E-06 1.9E-09 5.7E-05 45%

SVOCs/VOCs
Benzo(a)pyrene 3.7E-06 2.2E-06 1.8E-10 5.9E-06 10% 8.6E-06 3.7E-06 1.0E-10 1.2E-05 10%
Benzo(b)fluoranthene 3.6E-07 2.2E-07 1.8E-11 5.8E-07 1.0% 8.4E-07 3.7E-07 1.0E-11 1.2E-06 1.0%
Benzo(k)fluoranthene 3.5E-07 2.1E-07 1.7E-11 5.6E-07 1.0% 8.2E-07 3.6E-07 1.0E-11 1.2E-06 0.9%
Dibenz(a,h)anthracene 1.1E-06 6.4E-07 9.4E-11 1.7E-06 3% 2.5E-06 1.1E-06 5.5E-11 3.6E-06 2.9%
Indeno(1,2,3-c,d)pyrene 3.9E-07 2.3E-07 1.9E-11 6.3E-07 1% 9.1E-07 4.0E-07 1.1E-11 1.3E-06 1%
Subtotal SVOCs/VOCs 6.2E-06 3.7E-06 3.5E-10 9.9E-06 17% 1.4E-05 6.3E-06 2.0E-10 2.1E-05 17%

Total: 4.6E-05 1.0E-05 3.7E-08 5.7E-05 1.1E-04 1.7E-05 2.2E-08 1.3E-04

Total Estimated Cancer Risk Across All Exposure Routes: 6E-05 1E-04

Sum of Adult and Child Excess Lifetime Cancer Risk (30 year exposure): 1.5E-04 2.8E-05 5.9E-08 1.82E-04

Total Estimated Adult plus Child Cancer Risk Across All Exposure Routes: 2E-04

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-64
Noncancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Shallow Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Noncarcinogenic Effects Risk Results - Hazard Quotients
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.3E-02 5.0E-04 1.4E-03 1.4E-02 2% 1.2E-01 3.4E-03 3.2E-03 1.2E-01 1%
Antimony 1.2E-02 4.8E-04  1.2E-02 2% 1.1E-01 3.2E-03  1.2E-01 1%
Arsenic 1.2E-01 1.5E-02 1.3E-03 1.4E-01 18% 1.1E+00 1.0E-01 3.0E-03 1.2E+00 13%
Cadmium 6.7E-03 2.7E-05 1.8E-04 6.9E-03 1% 2.8E+00 8.3E-03 4.2E-04 2.9E+00 29%
Cobalt 3.2E-02 1.3E-03 8.6E-04 3.4E-02 4% 3.0E-01 8.7E-03 2.0E-03 3.1E-01 3%
Iron 4.9E-02 1.9E-03  5.1E-02 7% 4.5E-01 1.3E-02  4.7E-01 5%
Manganese 2.1E-02 8.2E-04 5.2E-03 2.7E-02 3% 1.9E-01 5.6E-03 1.2E-02 2.1E-01 2%
Thallium 5.4E-02 2.2E-03  5.6E-02 7% 5.0E-01 1.5E-02  5.2E-01 5%
Subtotal Metals 3.4E-01 2.3E-02 1.1E-02 3.7E-01 47% 5.9E+00 1.6E-01 2.5E-02 6.1E+00 62%

Pesticides/PCBs
4,4'-DDT 3.3E-01 6.6E-02  4.0E-01 51% 3.1E+00 4.5E-01  3.5E+00 36%
Subtotal Pesticides/PCBs 3.4E-01 6.9E-02 1.7E-07 4.1E-01 52% 3.2E+00 4.7E-01 5.8E-07 3.7E+00 38%

Total: 0.7 0.1 0.01 0.8 9.2 0.6 0.02 9.8

Total Estimated Hazard Index Across All Exposure Routes: 0.8 10

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-65
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Occupational Exposure Scenario - Future Industrial Worker - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals   
Aluminum 9.21E+03 3.22E-03 NA  3.67E-04 NA  4.89E-07 NA  
Antimony 3.50E+00 1.22E-06 NA  1.39E-07 NA  1.86E-10 NA  
Arsenic 2.69E+01 9.40E-06 1.50E+00 1.41E-05 3.21E-06 1.50E+00 4.82E-06 1.43E-09 1.51E+01 2.15E-08 1.89E-05
Barium 9.37E+02 3.27E-04 NA  3.73E-05 NA  4.98E-08 NA  
Beryllium 3.03E-01 1.06E-07 NA  1.21E-08 NA  1.61E-11 8.40E+00 1.35E-10 1.35E-10
Cadmium 2.45E+00 8.56E-07 NA  9.76E-09 NA  1.30E-10 6.30E+00 8.20E-10 8.20E-10
Chromium 1.54E+02 5.38E-05 NA  6.14E-06 NA  8.18E-09 NA  
Cobalt 7.06E+00 2.47E-06 NA  2.81E-07 NA  3.75E-10 3.15E+00 1.18E-09 1.18E-09
Copper 1.49E+02 5.21E-05 NA  5.94E-06 NA  7.91E-09 NA  
Iron 2.49E+04 8.70E-03 NA  9.92E-04 NA  1.32E-06 NA  
Lead 4.36E+03 1.52E-03 NA  1.74E-04 NA  2.32E-07 NA  
Manganese 3.60E+02 1.26E-04 NA  1.43E-05 NA  1.91E-08 NA  
Nickel 2.58E+01 9.02E-06 NA  1.03E-06 NA  1.37E-09 9.10E-01 1.25E-09 1.25E-09
Selenium 3.00E+00 1.05E-06 NA  1.20E-07 NA  1.59E-10 NA  
Silver 5.12E-01 1.79E-07 NA  2.04E-08 NA  2.72E-11 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Thallium 2.60E+00 9.09E-07 NA  1.04E-07 NA  1.38E-10 NA  
Vanadium 3.26E+01 1.14E-05 NA  1.30E-06 NA  1.73E-09 NA  
Zinc 4.53E+02 1.58E-04 NA  1.80E-05 NA  2.41E-08 NA  
Pesticides/PCBs
4,4'-DDD 9.09E+00 3.18E-06 2.40E-01 7.62E-07 1.81E-06 2.40E-01 4.35E-07 4.83E-10 2.42E-01 1.17E-10 1.20E-06
4,4'-DDE 5.26E+00 1.84E-06 3.40E-01 6.25E-07 1.05E-06 3.40E-01 3.56E-07 2.79E-10 3.40E-01 9.48E-11 9.81E-07
4,4'-DDT 1.21E+02 4.23E-05 3.40E-01 1.44E-05 2.41E-05 3.40E-01 8.19E-06 6.43E-09 3.40E-01 2.18E-09 2.26E-05
alpha-BHC 6.00E-03 2.10E-09 6.30E+00 1.32E-08 1.20E-09 6.30E+00 7.53E-09 3.19E-13 6.30E+00 2.01E-12 2.07E-08
alpha-Chlordane 8.10E-02 2.83E-08 1.30E+00 3.68E-08 1.61E-08 1.30E+00 2.10E-08 4.30E-12 3.50E-01 1.51E-12 5.78E-08
beta-BHC 2.40E-02 8.39E-09 1.80E+00 1.51E-08 4.78E-09 1.80E+00 8.60E-09 1.27E-12 1.86E+00 2.36E-12 2.37E-08
gamma-BHC 3.47E-01 1.21E-07 1.10E+00 1.33E-07 6.91E-08 1.10E+00 7.60E-08 1.84E-11 1.09E+00 2.00E-11 2.09E-07
gamma-Chlordane 8.30E-02 2.90E-08 1.20E+00 3.48E-08 1.65E-08 1.20E+00 1.98E-08 4.41E-12 3.50E-01 1.54E-12 5.46E-08
Dieldrin 8.60E-02 3.01E-08 1.60E+01 4.81E-07 1.71E-08 1.60E+01 2.74E-07 4.57E-12 1.61E+01 7.35E-11 7.55E-07
Endosulfan sulfate 4.40E-03 1.54E-09 NA  8.76E-10 NA  2.34E-13 NA  
Endrin 1.40E-02 4.89E-09 NA  2.79E-09 NA  7.44E-13 NA  
Endrin aldehyde 4.90E-03 1.71E-09 NA  9.76E-10 NA  2.60E-13 NA  
Endrin ketone 6.90E-03 2.41E-09 NA  1.37E-09 NA  3.66E-13 NA  
Heptachlor 6.50E-04 2.27E-10 4.50E+00 1.02E-09 1.29E-10 4.50E+00 5.83E-10 3.45E-14 4.55E+00 1.57E-13 1.60E-09
Heptachlor epoxide 2.80E-03 9.78E-10 9.10E+00 8.90E-09 5.58E-10 9.10E+00 5.08E-09 1.49E-13 9.10E+00 1.35E-12 1.40E-08
Methoxychlor 7.00E-03 2.45E-09 NA  1.39E-09 NA  3.72E-13 NA  
Aroclor-1260 3.30E-02 1.15E-08 2.00E+00 2.31E-08 1.97E-08 2.00E+00 3.94E-08 1.75E-12 2.00E+00 3.51E-12 6.25E-08
SVOCs/VOCs
1,2-Dichlorobenzene 8.25E-03 2.88E-09 NA  3.29E-09 NA  4.38E-13 NA  
1,4-Dichlorobenzene 2.00E-03 6.99E-10 5.40E-03 3.77E-12 7.97E-10 5.40E-03 4.30E-12 1.06E-13 3.85E-02 4.09E-15 8.08E-12
2-Methylnaphthalene 3.87E+00 1.35E-06 NA  2.31E-06 NA  2.06E-10 NA  
bis(2-Ethylhexyl)phthalate 1.07E+00 3.74E-07 1.40E-02 5.23E-09 4.26E-07 1.40E-02 5.97E-09 5.68E-11 8.40E-03 4.77E-13 1.12E-08
Acetophenone 2.60E-01 9.09E-08 NA  1.04E-07 NA  1.38E-11 NA  
Benzo(a)anthracene 4.88E-01 1.71E-07 1.20E+00 2.05E-07 2.92E-07 1.20E+00 3.50E-07 2.59E-11 3.85E-01 9.98E-12 5.55E-07
Benzo(a)pyrene 6.51E-01 2.27E-07 1.20E+01 2.73E-06 3.89E-07 1.20E+01 4.67E-06 3.46E-11 3.85E+00 1.33E-10 7.40E-06
Benzo(b)fluoranthene 6.40E-01 2.24E-07 1.20E+00 2.68E-07 3.82E-07 1.20E+00 4.59E-07 3.40E-11 3.85E-01 1.31E-11 7.27E-07
Benzo(g,h,i)perylene 6.60E-01 2.31E-07 NA  3.94E-07 NA  3.51E-11 NA  
Benzo(k)fluoranthene 6.23E-01 2.18E-07 1.20E+00 2.61E-07 3.72E-07 1.20E+00 4.47E-07 3.31E-11 3.85E-01 1.27E-11 7.08E-07
Caprolactam 2.30E-01 8.04E-08 NA  9.16E-08 NA  1.22E-11 NA  
Chrysene 7.97E-01 2.79E-07 1.20E-01 3.34E-08 4.76E-07 1.20E-01 5.72E-08 4.23E-11 3.85E-02 1.63E-12 9.06E-08
Dibenz(a,h)anthracene 3.13E-01 1.09E-07 7.30E+00 7.98E-07 1.87E-07 7.30E+00 1.37E-06 1.66E-11 4.20E+00 6.98E-11 2.16E-06
Fluoranthene 6.68E-01 2.33E-07 NA  3.99E-07 NA  3.55E-11 NA  
Indeno(1,2,3-c,d)pyrene 6.94E-01 2.43E-07 1.20E+00 2.91E-07 4.15E-07 1.20E+00 4.98E-07 3.69E-11 3.85E-01 1.42E-11 7.89E-07
Naphthalene 2.83E-01 9.89E-08 1.20E-01 1.19E-08 1.69E-07 1.20E-01 2.03E-08 1.50E-11 1.19E-01 1.79E-12 3.22E-08
Phenanthrene 3.78E-01 1.32E-07 NA  2.26E-07 NA  2.01E-11 NA  
Pyrene 1.35E+00 4.72E-07 NA  8.07E-07 NA  7.17E-11 NA  
Acetone 1.50E-01 5.24E-08 NA  5.98E-08 NA  7.97E-12 NA  
Chlorobenzene 2.22E-02 7.76E-09 NA  8.84E-09 NA  1.18E-12 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

cis-1,2-Dichloroethene 2.05E-02 7.16E-09 NA  8.17E-09 NA  1.09E-12 NA  
Ethylbenzene 2.05E-02 7.16E-09 1.10E-02 7.88E-11 8.17E-09 1.10E-02 8.98E-11 1.09E-12 8.75E-03 9.53E-15 1.69E-10
Isopropylbenzene (cumene) 3.38E-01 1.18E-07 NA  1.35E-07 NA  1.80E-11 NA  
Methyl ethyl ketone 2.38E-02 8.32E-09 NA  9.48E-09 NA  1.26E-12 NA  
Methyl isobutyl ketone 6.85E-03 2.39E-09 NA  2.73E-09 NA  3.64E-13 NA  
Methylcyclohexane 3.46E-01 1.21E-07 NA  1.38E-07 NA  1.84E-11 NA  
Methylene chloride 6.66E-03 2.33E-09 1.40E-02 3.26E-11 2.65E-09 1.40E-02 3.71E-11 3.54E-13 3.50E-03 1.24E-15 6.97E-11
Tetrachloroethene 6.66E-03 2.33E-09 5.40E-01 1.26E-09 2.65E-09 5.40E-01 1.43E-09 3.54E-13 2.07E-02 7.30E-15 2.69E-09
Toluene 6.85E-02 2.39E-08 NA  2.73E-08 NA  3.64E-12 NA  
Trichloroethene 4.00E-03 1.40E-09 5.90E-03 8.25E-12 1.59E-09 5.90E-03 9.40E-12 2.12E-13 7.00E-03 1.49E-15 1.77E-11
Xylenes, total 2.91E-01 1.02E-07 NA  1.16E-07 NA  1.55E-11 NA  

Total Risk: 3.52E-05 Total Risk: 2.21E-05 Total Risk: 2.76E-08 5.74E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 6E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-66
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Occupational Exposure Scenario - Future Industrial Worker - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Aluminum 9.21E+03 9.01E-03 1.00E+00 9.01E-03 1.03E-03 1.00E+00 1.03E-03 1.37E-06 1.40E-03 9.78E-04 1.10E-02
Antimony 3.50E+00 3.42E-06 4.00E-04 8.56E-03 3.90E-07 4.00E-04 9.76E-04 5.20E-10 NA 9.54E-03
Arsenic 2.69E+01 2.63E-05 3.00E-04 8.77E-02 9.00E-06 3.00E-04 3.00E-02 4.00E-09 4.29E-06 9.33E-04 1.19E-01
Barium 9.37E+02 9.17E-04 2.00E-01 4.58E-03 1.05E-04 2.00E-01 5.23E-04 1.39E-07 1.43E-04 9.75E-04 6.08E-03
Beryllium 3.03E-01 2.96E-07 2.00E-03 1.48E-04 3.38E-08 2.00E-03 1.69E-05 4.51E-11 2.00E-06 2.25E-05 1.88E-04
Cadmium 2.45E+00 2.40E-06 5.00E-04 4.79E-03 2.73E-08 5.00E-04 5.47E-05 3.64E-10 2.86E-06 1.28E-04 4.98E-03
Chromium 1.54E+02 1.51E-04 NA 1.72E-05 NA 2.29E-08 NA
Cobalt 7.06E+00 6.91E-06 3.00E-04 2.30E-02 7.88E-07 3.00E-04 2.63E-03 1.05E-09 1.71E-06 6.12E-04 2.63E-02
Copper 1.49E+02 1.46E-04 4.00E-02 3.64E-03 1.66E-05 4.00E-02 4.16E-04 2.22E-08 NA 4.06E-03
Iron 2.49E+04 2.44E-02 7.00E-01 3.48E-02 2.78E-03 7.00E-01 3.97E-03 3.70E-06 NA 3.88E-02
Lead 4.36E+03 4.27E-03 NA 4.86E-04 NA 6.48E-07 NA
Manganese 3.60E+02 3.52E-04 2.40E-02 1.47E-02 4.02E-05 2.40E-02 1.67E-03 5.35E-08 1.43E-05 3.75E-03 2.01E-02
Nickel 2.58E+01 2.52E-05 2.00E-02 1.26E-03 2.88E-06 2.00E-02 1.44E-04 3.84E-09 2.57E-05 1.49E-04 1.56E-03
Selenium 3.00E+00 2.94E-06 5.00E-03 5.87E-04 3.35E-07 5.00E-03 6.69E-05 4.46E-10 5.71E-03 7.81E-08 6.54E-04
Silver 5.12E-01 5.01E-07 5.00E-03 1.00E-04 5.71E-08 5.00E-03 1.14E-05 7.61E-11 NA 1.12E-04

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Thallium 2.60E+00 2.54E-06 6.60E-05 3.85E-02 2.90E-07 6.60E-05 4.39E-03 3.87E-10 NA 4.29E-02
Vanadium 3.26E+01 3.19E-05 5.00E-03 6.38E-03 3.64E-06 5.00E-03 7.27E-04 4.85E-09 NA 7.11E-03
Zinc 4.53E+02 4.43E-04 3.00E-01 1.48E-03 5.05E-05 3.00E-01 1.68E-04 6.74E-08 NA 1.65E-03
Pesticides/PCBs
4,4'-DDD 9.09E+00 8.89E-06 NA 5.07E-06 NA 1.35E-09 NA
4,4'-DDE 5.26E+00 5.15E-06 NA 2.93E-06 NA 7.82E-10 NA
4,4'-DDT 1.21E+02 1.18E-04 5.00E-04 2.37E-01 6.75E-05 5.00E-04 1.35E-01 1.80E-08 NA 3.72E-01
alpha-BHC 6.00E-03 5.87E-09 5.00E-04 1.17E-05 3.35E-09 5.00E-04 6.69E-06 8.92E-13 NA 1.84E-05
alpha-Chlordane 8.10E-02 7.93E-08 5.00E-04 1.59E-04 4.52E-08 5.00E-04 9.04E-05 1.20E-11 2.00E-04 6.02E-08 2.49E-04
beta-BHC 2.40E-02 2.35E-08 NA 1.34E-08 NA 3.57E-12 NA
gamma-BHC 3.47E-01 3.40E-07 3.00E-04 1.13E-03 1.94E-07 3.00E-04 6.45E-04 5.16E-11 NA 1.78E-03
gamma-Chlordane 8.30E-02 8.12E-08 5.00E-04 1.62E-04 4.63E-08 5.00E-04 9.26E-05 1.23E-11 2.00E-04 6.17E-08 2.55E-04
Dieldrin 8.60E-02 8.41E-08 5.00E-05 1.68E-03 4.80E-08 5.00E-05 9.59E-04 1.28E-11 NA 2.64E-03
Endosulfan sulfate 4.40E-03 4.31E-09 6.00E-03 7.18E-07 2.45E-09 6.00E-03 4.09E-07 6.54E-13 NA 1.13E-06
Endrin 1.40E-02 1.37E-08 3.00E-04 4.57E-05 7.81E-09 3.00E-04 2.60E-05 2.08E-12 NA 7.17E-05
Endrin aldehyde 4.90E-03 4.79E-09 3.00E-04 1.60E-05 2.73E-09 3.00E-04 9.11E-06 7.29E-13 NA 2.51E-05
Endrin ketone 6.90E-03 6.75E-09 3.00E-04 2.25E-05 3.85E-09 3.00E-04 1.28E-05 1.03E-12 NA 3.53E-05
Heptachlor 6.50E-04 6.36E-10 3.00E-05 2.12E-05 3.63E-10 3.00E-05 1.21E-05 9.67E-14 NA 3.33E-05
Heptachlor epoxide 2.80E-03 2.74E-09 1.30E-05 2.11E-04 1.56E-09 1.30E-05 1.20E-04 4.16E-13 NA 3.31E-04
Methoxychlor 7.00E-03 6.85E-09 2.00E-05 3.42E-04 3.90E-09 2.00E-05 1.95E-04 1.04E-12 NA 5.38E-04
Aroclor-1260 3.30E-02 3.23E-08 2.00E-05 1.61E-03 5.52E-08 2.00E-05 2.76E-03 4.91E-12 NA 4.38E-03
SVOCs/VOCs
1,2-Dichlorobenzene 8.25E-03 8.07E-09 9.00E-02 8.97E-08 9.20E-09 9.00E-02 1.02E-07 1.23E-12 5.71E-02 2.15E-11 1.92E-07
1,4-Dichlorobenzene 2.00E-03 1.96E-09 7.00E-02 2.80E-08 2.23E-09 7.00E-02 3.19E-08 2.97E-13 2.29E-01 1.30E-12 5.98E-08
2-Methylnaphthalene 3.87E+00 3.79E-06 4.00E-03 9.47E-04 6.48E-06 4.00E-03 1.62E-03 5.75E-10 NA 2.57E-03
bis(2-Ethylhexyl)phthalate 1.07E+00 1.05E-06 2.00E-02 5.23E-05 1.19E-06 2.00E-02 5.97E-05 1.59E-10 NA 1.12E-04
Acetophenone 2.60E-01 2.54E-07 1.00E-01 2.54E-06 2.90E-07 1.00E-01 2.90E-06 3.87E-11 NA 5.44E-06
Benzo(a)anthracene 4.88E-01 4.77E-07 NA 8.17E-07 NA 7.26E-11 NA
Benzo(a)pyrene 6.51E-01 6.37E-07 NA 1.09E-06 NA 9.68E-11 NA
Benzo(b)fluoranthene 6.40E-01 6.26E-07 NA 1.07E-06 NA 9.52E-11 NA
Benzo(g,h,i)perylene 6.60E-01 6.46E-07 NA 1.10E-06 NA 9.81E-11 NA
Benzo(k)fluoranthene 6.23E-01 6.10E-07 NA 1.04E-06 NA 9.26E-11 NA
Caprolactam 2.30E-01 2.25E-07 5.00E-01 4.50E-07 2.57E-07 5.00E-01 5.13E-07 3.42E-11 NA 9.63E-07
Chrysene 7.97E-01 7.80E-07 NA 1.33E-06 NA 1.19E-10 NA
Dibenz(a,h)anthracene 3.13E-01 3.06E-07 NA 5.24E-07 NA 4.65E-11 NA
Fluoranthene 6.68E-01 6.54E-07 4.00E-02 1.63E-05 1.12E-06 4.00E-02 2.79E-05 9.93E-11 NA 4.43E-05
Indeno(1,2,3-c,d)pyrene 6.94E-01 6.79E-07 NA 1.16E-06 NA 1.03E-10 NA
Naphthalene 2.83E-01 2.77E-07 2.00E-02 1.38E-05 4.74E-07 2.00E-02 2.37E-05 4.21E-11 8.57E-04 4.91E-08 3.76E-05
Phenanthrene 3.78E-01 3.70E-07 NA 6.32E-07 NA 5.62E-11 NA
Pyrene 1.35E+00 1.32E-06 3.00E-02 4.40E-05 2.26E-06 3.00E-02 7.53E-05 2.01E-10 NA 1.19E-04
Acetone 1.50E-01 1.47E-07 9.00E-01 1.63E-07 1.67E-07 9.00E-01 1.86E-07 2.23E-11 8.86E+00 2.52E-12 3.49E-07
Chlorobenzene 2.22E-02 2.17E-08 2.00E-02 1.09E-06 2.48E-08 2.00E-02 1.24E-06 3.30E-12 1.43E-02 2.31E-10 2.32E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

cis-1,2-Dichloroethene 2.05E-02 2.01E-08 1.00E-02 2.01E-06 2.29E-08 1.00E-02 2.29E-06 3.05E-12 NA 4.29E-06
Ethylbenzene 2.05E-02 2.01E-08 1.00E-01 2.01E-07 2.29E-08 1.00E-01 2.29E-07 3.05E-12 2.86E-01 1.07E-11 4.29E-07
Isopropylbenzene (cumene) 3.38E-01 3.31E-07 1.00E-01 3.31E-06 3.77E-07 1.00E-01 3.77E-06 5.03E-11 1.14E-01 4.40E-10 7.08E-06
Methyl ethyl ketone 2.38E-02 2.33E-08 6.00E-01 3.88E-08 2.65E-08 6.00E-01 4.42E-08 3.54E-12 1.43E+00 2.48E-12 8.31E-08
Methyl isobutyl ketone 6.85E-03 6.70E-09 8.00E-02 8.38E-08 7.64E-09 8.00E-02 9.55E-08 1.02E-12 8.57E-01 1.19E-12 1.79E-07
Methylcyclohexane 3.46E-01 3.39E-07 NA 3.86E-07 NA 5.15E-11 8.60E-01 5.98E-11 5.98E-11
Methylene chloride 6.66E-03 6.52E-09 6.00E-02 1.09E-07 7.43E-09 6.00E-02 1.24E-07 9.90E-13 2.86E-01 3.47E-12 2.32E-07
Tetrachloroethene 6.66E-03 6.52E-09 1.00E-02 6.52E-07 7.43E-09 1.00E-02 7.43E-07 9.90E-13 1.00E-02 9.90E-11 1.39E-06
Toluene 6.85E-02 6.70E-08 8.00E-02 8.38E-07 7.64E-08 8.00E-02 9.55E-07 1.02E-11 8.57E-02 1.19E-10 1.79E-06
Trichloroethene 4.00E-03 3.91E-09 3.00E-04 1.30E-05 4.46E-09 3.00E-04 1.49E-05 5.95E-13 1.00E-02 5.95E-11 2.79E-05
Xylenes, total 2.91E-01 2.85E-07 2.00E-01 1.42E-06 3.25E-07 2.00E-01 1.62E-06 4.33E-11 2.86E-02 1.51E-09 3.05E-06

Total Risk (Hazard Index): 4.83E-01 Total Risk (Hazard Index): 1.89E-01 Total Risk (Hazard Index): 7.55E-03 6.79E-01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 0.7
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-67
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Construction Exposure Scenario - Future Construction Worker - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.00E+06 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 9.21E+03 4.25E-04 NA  5.87E-05 NA  2.57E-05 NA  
Antimony 3.50E+00 1.61E-07 NA  2.23E-08 NA  9.78E-09 NA  
Arsenic 2.69E+01 1.24E-06 1.50E+00 1.86E-06 5.14E-07 1.50E+00 7.72E-07 7.52E-08 1.51E+01 1.13E-06 3.76E-06
Barium 9.37E+02 4.32E-05 NA  5.97E-06 NA  2.62E-06 NA  
Beryllium 3.03E-01 1.40E-08 NA  1.93E-09 NA  8.47E-10 8.40E+00 7.12E-09 7.12E-09
Cadmium 2.45E+00 1.13E-07 NA  1.56E-09 NA  6.85E-09 6.30E+00 4.32E-08 4.32E-08
Chromium 1.54E+02 7.10E-06 NA  9.82E-07 NA  4.31E-07 NA  
Cobalt 7.06E+00 3.26E-07 NA  4.50E-08 NA  1.97E-08 3.15E+00 6.22E-08 6.22E-08
Copper 1.49E+02 6.87E-06 NA  9.50E-07 NA  4.17E-07 NA  
Iron 2.49E+04 1.15E-03 NA  1.59E-04 NA  6.96E-05 NA  
Lead 4.36E+03 2.01E-04 NA  2.78E-05 NA  1.22E-05 NA  
Manganese 3.60E+02 1.66E-05 NA  2.29E-06 NA  1.01E-06 NA  
Nickel 2.58E+01 1.19E-06 NA  1.64E-07 NA  7.21E-08 9.10E-01 6.56E-08 6.56E-08
Selenium 3.00E+00 1.38E-07 NA  1.91E-08 NA  8.39E-09 NA  
Silver 5.12E-01 2.36E-08 NA  3.26E-09 NA  1.43E-09 NA  
Thallium 2.60E+00 1.20E-07 NA  1.66E-08 NA  7.27E-09 NA  
Vanadium 3.26E+01 1.50E-06 NA  2.08E-07 NA  9.11E-08 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Zinc 4.53E+02 2.09E-05 NA  2.89E-06 NA  1.27E-06 NA  
Pesticides/PCBs
4,4'-DDD 9.09E+00 4.19E-07 2.40E-01 1.01E-07 2.90E-07 2.40E-01 6.95E-08 2.54E-08 2.42E-01 6.14E-09 1.76E-07
4,4'-DDE 5.26E+00 2.43E-07 3.40E-01 8.25E-08 1.68E-07 3.40E-01 5.70E-08 1.47E-08 3.40E-01 4.99E-09 1.44E-07
4,4'-DDT 1.21E+02 5.58E-06 3.40E-01 1.90E-06 3.86E-06 3.40E-01 1.31E-06 3.38E-07 3.40E-01 1.15E-07 3.32E-06
alpha-BHC 6.00E-03 2.77E-10 6.30E+00 1.74E-09 1.91E-10 6.30E+00 1.20E-09 1.68E-11 6.30E+00 1.06E-10 3.05E-09
alpha-Chlordane 8.10E-02 3.74E-09 1.30E+00 4.86E-09 2.58E-09 1.30E+00 3.36E-09 2.26E-10 3.50E-01 7.93E-11 8.29E-09
beta-BHC 2.40E-02 1.11E-09 1.80E+00 1.99E-09 7.65E-10 1.80E+00 1.38E-09 6.71E-11 1.86E+00 1.24E-10 3.49E-09
gamma-BHC 3.47E-01 1.60E-08 1.10E+00 1.76E-08 1.11E-08 1.10E+00 1.22E-08 9.70E-10 1.09E+00 1.05E-09 3.08E-08
gamma-Chlordane 8.30E-02 3.83E-09 1.20E+00 4.59E-09 2.65E-09 1.20E+00 3.17E-09 2.32E-10 3.50E-01 8.12E-11 7.85E-09
Dieldrin 8.60E-02 3.97E-09 1.60E+01 6.35E-08 2.74E-09 1.60E+01 4.39E-08 2.40E-10 1.61E+01 3.87E-09 1.11E-07
Endosulfan sulfate 4.40E-03 2.03E-10 NA  1.40E-10 NA  1.23E-11 NA  
Endrin 1.40E-02 6.46E-10 NA  4.46E-10 NA  3.91E-11 NA  
Endrin aldehyde 4.90E-03 2.26E-10 NA  1.56E-10 NA  1.37E-11 NA  
Endrin ketone 6.90E-03 3.18E-10 NA  2.20E-10 NA  1.93E-11 NA  
Heptachlor 6.50E-04 3.00E-11 4.50E+00 1.35E-10 2.07E-11 4.50E+00 9.32E-11 1.82E-12 4.55E+00 8.27E-12 2.36E-10
Heptachlor epoxide 2.80E-03 1.29E-10 9.10E+00 1.18E-09 8.92E-11 9.10E+00 8.12E-10 7.83E-12 9.10E+00 7.12E-11 2.06E-09
Methoxychlor 7.00E-03 3.23E-10 NA  2.23E-10 NA  1.96E-11 NA  
Aroclor-1260 3.30E-02 1.52E-09 2.00E+00 3.04E-09 3.16E-09 2.00E+00 6.31E-09 9.23E-11 2.00E+00 1.85E-10 9.54E-09
SVOCs/VOCs
1,2-Dichlorobenzene 8.25E-03 3.81E-10 NA  5.26E-10 NA  2.31E-11 NA  
1,4-Dichlorobenzene 2.00E-03 9.23E-11 5.40E-03 4.98E-13 1.27E-10 5.40E-03 6.88E-13 5.59E-12 3.85E-02 2.15E-13 1.40E-12
2-Methylnaphthalene 3.87E+00 1.79E-07 NA  3.70E-07 NA  1.08E-08 NA  
bis(2-Ethylhexyl)phthalate 1.07E+00 4.94E-08 1.40E-02 6.91E-10 6.82E-08 1.40E-02 9.55E-10 2.99E-09 8.40E-03 2.51E-11 1.67E-09
Acetophenone 2.60E-01 1.20E-08 NA  1.66E-08 NA  7.27E-10 NA  
Benzo(a)anthracene 4.88E-01 2.25E-08 1.20E+00 2.70E-08 4.67E-08 1.20E+00 5.60E-08 1.36E-09 3.85E-01 5.25E-10 8.35E-08
Benzo(a)pyrene 6.51E-01 3.00E-08 1.20E+01 3.60E-07 6.22E-08 1.20E+01 7.47E-07 1.82E-09 3.85E+00 7.01E-09 1.11E-06
Benzo(b)fluoranthene 6.40E-01 2.95E-08 1.20E+00 3.54E-08 6.12E-08 1.20E+00 7.34E-08 1.79E-09 3.85E-01 6.89E-10 1.10E-07
Benzo(g,h,i)perylene 6.60E-01 3.04E-08 NA  6.31E-08 NA  1.85E-09 NA  
Benzo(k)fluoranthene 6.23E-01 2.87E-08 1.20E+00 3.45E-08 5.96E-08 1.20E+00 7.15E-08 1.74E-09 3.85E-01 6.71E-10 1.07E-07
Caprolactam 2.30E-01 1.06E-08 NA  1.47E-08 NA  6.43E-10 NA  
Chrysene 7.97E-01 3.68E-08 1.20E-01 4.41E-09 7.62E-08 1.20E-01 9.14E-09 2.23E-09 3.85E-02 8.58E-11 1.36E-08
Dibenz(a,h)anthracene 3.13E-01 1.44E-08 7.30E+00 1.05E-07 2.99E-08 7.30E+00 2.18E-07 8.75E-10 4.20E+00 3.68E-09 3.28E-07
Fluoranthene 6.68E-01 3.08E-08 NA  6.39E-08 NA  1.87E-09 NA  
Indeno(1,2,3-c,d)pyrene 6.94E-01 3.20E-08 1.20E+00 3.84E-08 6.64E-08 1.20E+00 7.96E-08 1.94E-09 3.85E-01 7.47E-10 1.19E-07
Naphthalene 2.83E-01 1.31E-08 1.20E-01 1.57E-09 2.71E-08 1.20E-01 3.25E-09 7.91E-10 1.19E-01 9.41E-11 4.91E-09
Phenanthrene 3.78E-01 1.74E-08 NA  3.61E-08 NA  1.06E-09 NA  
Pyrene 1.35E+00 6.23E-08 NA  1.29E-07 NA  3.77E-09 NA  
Acetone 1.50E-01 6.92E-09 NA  9.56E-09 NA  4.19E-10 NA  
Chlorobenzene 2.22E-02 1.02E-09 NA  1.42E-09 NA  6.21E-11 NA  
cis-1,2-Dichloroethene 2.05E-02 9.46E-10 NA  1.31E-09 NA  5.73E-11 NA  
Ethylbenzene 2.05E-02 9.46E-10 1.10E-02 1.04E-11 1.31E-09 1.10E-02 1.44E-11 5.73E-11 8.75E-03 5.01E-13 2.53E-11
Isopropylbenzene (cumene) 3.38E-01 1.56E-08 NA  2.15E-08 NA  9.45E-10 NA  
Methyl ethyl ketone 2.38E-02 1.10E-09 NA  1.52E-09 NA  6.65E-11 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Methyl isobutyl ketone 6.85E-03 3.16E-10 NA  4.37E-10 NA  1.92E-11 NA  
Methylcyclohexane 3.46E-01 1.60E-08 NA  2.21E-08 NA  9.67E-10 NA  
Methylene chloride 6.66E-03 3.07E-10 1.40E-02 4.30E-12 4.25E-10 1.40E-02 5.94E-12 1.86E-11 3.50E-03 6.52E-14 1.03E-11
Tetrachloroethene 6.66E-03 3.07E-10 5.40E-01 1.66E-10 4.25E-10 5.40E-01 2.29E-10 1.86E-11 2.07E-02 3.84E-13 3.96E-10
Toluene 6.85E-02 3.16E-09 NA  4.37E-09 NA  1.92E-10 NA  
Trichloroethene 4.00E-03 1.85E-10 5.90E-03 1.09E-12 2.55E-10 5.90E-03 1.50E-12 1.12E-11 7.00E-03 7.83E-14 2.67E-12
Xylenes, total 2.91E-01 1.34E-08 NA  1.85E-08 NA  8.14E-10 NA  

Total Risk: 4.65E-06 Total Risk: 3.54E-06 Total Risk: 1.45E-06 9.64E-06
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-68
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Construction Exposure Scenario - Future Construction Worker - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.00E+06 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 9.21E+03 2.97E-02 1.00E+00 2.97E-02 4.11E-03 1.00E+00 4.11E-03 1.80E-03 1.40E-03 1.29E+00 1.32E+00
Antimony 3.50E+00 1.13E-05 4.00E-04 2.83E-02 1.56E-06 4.00E-04 3.90E-03 6.85E-07 NA  3.22E-02
Arsenic 2.69E+01 8.69E-05 3.00E-04 2.90E-01 3.60E-05 3.00E-04 1.20E-01 5.26E-06 4.29E-06 1.23E+00 1.64E+00
Barium 9.37E+02 3.03E-03 2.00E-01 1.51E-02 4.18E-04 2.00E-01 2.09E-03 1.83E-04 1.43E-04 1.28E+00 1.30E+00
Beryllium 3.03E-01 9.78E-07 2.00E-03 4.89E-04 1.35E-07 2.00E-03 6.76E-05 5.93E-08 2.00E-06 2.96E-02 3.02E-02
Cadmium 2.45E+00 7.91E-06 5.00E-04 1.58E-02 1.09E-07 5.00E-04 2.19E-04 4.79E-07 2.86E-06 1.68E-01 1.84E-01
Chromium 1.54E+02 4.97E-04 NA  6.87E-05 NA  3.01E-05 NA  
Cobalt 7.06E+00 2.28E-05 3.00E-04 7.60E-02 3.15E-06 3.00E-04 1.05E-02 1.38E-06 1.71E-06 8.06E-01 8.92E-01
Copper 1.49E+02 4.81E-04 4.00E-02 1.20E-02 6.65E-05 4.00E-02 1.66E-03 2.92E-05 NA  1.37E-02
Iron 2.49E+04 8.04E-02 7.00E-01 1.15E-01 1.11E-02 7.00E-01 1.59E-02 4.87E-03 NA  1.31E-01
Lead 4.36E+03 1.41E-02 NA  1.95E-03 NA  8.53E-04 NA  
Manganese 3.60E+02 1.16E-03 2.40E-02 4.84E-02 1.61E-04 2.40E-02 6.69E-03 7.05E-05 1.43E-05 4.93E+00 4.99E+00
Nickel 2.58E+01 8.33E-05 2.00E-02 4.17E-03 1.15E-05 2.00E-02 5.76E-04 5.05E-06 2.57E-05 1.96E-01 2.01E-01
Selenium 3.00E+00 9.69E-06 5.00E-03 1.94E-03 1.34E-06 5.00E-03 2.68E-04 5.87E-07 5.71E-03 1.03E-04 2.31E-03
Silver 5.12E-01 1.65E-06 5.00E-03 3.31E-04 2.28E-07 5.00E-03 4.57E-05 1.00E-07 NA  3.76E-04
Thallium 2.60E+00 8.40E-06 6.60E-05 1.27E-01 1.16E-06 6.60E-05 1.76E-02 5.09E-07 NA  1.45E-01
Vanadium 3.26E+01 1.05E-04 5.00E-03 2.11E-02 1.45E-05 5.00E-03 2.91E-03 6.38E-06 NA  2.40E-02
Zinc 4.53E+02 1.46E-03 3.00E-01 4.88E-03 2.02E-04 3.00E-01 6.74E-04 8.86E-05 NA  5.55E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
4,4'-DDD 9.09E+00 2.94E-05 NA  2.03E-05 NA  1.78E-06 NA  
4,4'-DDE 5.26E+00 1.70E-05 NA  1.17E-05 NA  1.03E-06 NA  
4,4'-DDT 1.21E+02 3.91E-04 5.00E-04 7.81E-01 2.70E-04 5.00E-04 5.40E-01 2.37E-05 NA  1.32E+00
alpha-BHC 6.00E-03 1.94E-08 5.00E-04 3.87E-05 1.34E-08 5.00E-04 2.68E-05 1.17E-09 NA  6.55E-05
alpha-Chlordane 8.10E-02 2.62E-07 5.00E-04 5.23E-04 1.81E-07 5.00E-04 3.61E-04 1.59E-08 2.00E-04 7.93E-05 9.64E-04
beta-BHC 2.40E-02 7.75E-08 NA  5.35E-08 NA  4.70E-09 NA  
gamma-BHC 3.47E-01 1.12E-06 3.00E-04 3.73E-03 7.74E-07 3.00E-04 2.58E-03 6.79E-08 NA  6.32E-03
gamma-Chlordane 8.30E-02 2.68E-07 5.00E-04 5.36E-04 1.85E-07 5.00E-04 3.70E-04 1.62E-08 2.00E-04 8.12E-05 9.88E-04
Dieldrin 8.60E-02 2.78E-07 5.00E-05 5.55E-03 1.92E-07 5.00E-05 3.84E-03 1.68E-08 NA  9.39E-03
Endosulfan sulfate 4.40E-03 1.42E-08 6.00E-03 2.37E-06 9.82E-09 6.00E-03 1.64E-06 8.61E-10 NA  4.00E-06
Endrin 1.40E-02 4.52E-08 3.00E-04 1.51E-04 3.12E-08 3.00E-04 1.04E-04 2.74E-09 NA  2.55E-04
Endrin aldehyde 4.90E-03 1.58E-08 3.00E-04 5.27E-05 1.09E-08 3.00E-04 3.64E-05 9.59E-10 NA  8.92E-05
Endrin ketone 6.90E-03 2.23E-08 3.00E-04 7.43E-05 1.54E-08 3.00E-04 5.13E-05 1.35E-09 NA  1.26E-04
Heptachlor 6.50E-04 2.10E-09 3.00E-05 7.00E-05 1.45E-09 3.00E-05 4.83E-05 1.27E-10 NA  1.18E-04
Heptachlor epoxide 2.80E-03 9.04E-09 1.30E-05 6.95E-04 6.25E-09 1.30E-05 4.81E-04 5.48E-10 NA  1.18E-03
Methoxychlor 7.00E-03 2.26E-08 2.00E-05 1.13E-03 1.56E-08 2.00E-05 7.81E-04 1.37E-09 NA  1.91E-03
Aroclor-1260 3.30E-02 1.07E-07 2.00E-05 5.33E-03 2.21E-07 2.00E-05 1.10E-02 6.46E-09 NA  1.64E-02
SVOCs/VOCs
1,2-Dichlorobenzene 8.25E-03 2.66E-08 9.00E-02 2.96E-07 3.68E-08 9.00E-02 4.09E-07 1.61E-09 5.71E-02 2.83E-08 7.33E-07
1,4-Dichlorobenzene 2.00E-03 6.46E-09 7.00E-02 9.23E-08 8.92E-09 7.00E-02 1.27E-07 3.91E-10 2.29E-01 1.71E-09 2.21E-07
2-Methylnaphthalene 3.87E+00 1.25E-05 4.00E-03 3.12E-03 2.59E-05 4.00E-03 6.48E-03 7.57E-07 NA  9.60E-03
bis(2-Ethylhexyl)phthalate 1.07E+00 3.45E-06 2.00E-02 1.73E-04 4.77E-06 2.00E-02 2.39E-04 2.09E-07 NA  4.11E-04
Acetophenone 2.60E-01 8.40E-07 1.00E-01 8.40E-06 1.16E-06 1.00E-01 1.16E-05 5.09E-08 NA  2.00E-05
Benzo(a)anthracene 4.88E-01 1.58E-06 NA  3.27E-06 NA  9.55E-08 NA  
Benzo(a)pyrene 6.51E-01 2.10E-06 NA  4.36E-06 NA  1.27E-07 NA  
Benzo(b)fluoranthene 6.40E-01 2.07E-06 NA  4.28E-06 NA  1.25E-07 NA  
Benzo(g,h,i)perylene 6.60E-01 2.13E-06 NA  4.42E-06 NA  1.29E-07 NA  
Benzo(k)fluoranthene 6.23E-01 2.01E-06 NA  4.17E-06 NA  1.22E-07 NA  
Caprolactam 2.30E-01 7.43E-07 5.00E-01 1.49E-06 1.03E-06 5.00E-01 2.05E-06 4.50E-08 NA  3.54E-06
Chrysene 7.97E-01 2.57E-06 NA  5.33E-06 NA  1.56E-07 NA  
Dibenz(a,h)anthracene 3.13E-01 1.01E-06 NA  2.09E-06 NA  6.13E-08 NA  
Fluoranthene 6.68E-01 2.16E-06 4.00E-02 5.39E-05 4.47E-06 4.00E-02 1.12E-04 1.31E-07 NA  1.66E-04
Indeno(1,2,3-c,d)pyrene 6.94E-01 2.24E-06 NA  4.64E-06 NA  1.36E-07 NA  
Naphthalene 2.83E-01 9.14E-07 2.00E-02 4.57E-05 1.89E-06 2.00E-02 9.47E-05 5.54E-08 8.57E-04 6.46E-05 2.05E-04
Phenanthrene 3.78E-01 1.22E-06 NA  2.53E-06 NA  7.40E-08 NA  
Pyrene 1.35E+00 4.36E-06 3.00E-02 1.45E-04 9.04E-06 3.00E-02 3.01E-04 2.64E-07 NA  4.46E-04
Acetone 1.50E-01 4.84E-07 9.00E-01 5.38E-07 6.69E-07 9.00E-01 7.44E-07 2.94E-08 8.86E+00 3.31E-09 1.29E-06
Chlorobenzene 2.22E-02 7.17E-08 2.00E-02 3.58E-06 9.91E-08 2.00E-02 4.95E-06 4.34E-09 1.43E-02 3.04E-07 8.84E-06
cis-1,2-Dichloroethene 2.05E-02 6.62E-08 1.00E-02 6.62E-06 9.15E-08 1.00E-02 9.15E-06 4.01E-09 NA  1.58E-05
Ethylbenzene 2.05E-02 6.62E-08 1.00E-01 6.62E-07 9.15E-08 1.00E-01 9.15E-07 4.01E-09 2.86E-01 1.40E-08 1.59E-06
Isopropylbenzene (cumene) 3.38E-01 1.09E-06 1.00E-01 1.09E-05 1.51E-06 1.00E-01 1.51E-05 6.61E-08 1.14E-01 5.79E-07 2.66E-05
Methyl ethyl ketone 2.38E-02 7.68E-08 6.00E-01 1.28E-07 1.06E-07 6.00E-01 1.77E-07 4.66E-09 1.43E+00 3.26E-09 3.08E-07
Methyl isobutyl ketone 6.85E-03 2.21E-08 8.00E-02 2.76E-07 3.06E-08 8.00E-02 3.82E-07 1.34E-09 8.57E-01 1.56E-09 6.60E-07
Methylcyclohexane 3.46E-01 1.12E-06 NA  1.54E-06 NA  6.77E-08 8.60E-01 7.87E-08 7.87E-08
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Methylene chloride 6.66E-03 2.15E-08 6.00E-02 3.58E-07 2.97E-08 6.00E-02 4.95E-07 1.30E-09 2.86E-01 4.56E-09 8.58E-07
Tetrachloroethene 6.66E-03 2.15E-08 1.00E-02 2.15E-06 2.97E-08 1.00E-02 2.97E-06 1.30E-09 1.00E-02 1.30E-07 5.25E-06
Toluene 6.85E-02 2.21E-07 8.00E-02 2.76E-06 3.06E-07 8.00E-02 3.82E-06 1.34E-08 8.57E-02 1.56E-07 6.74E-06
Trichloroethene 4.00E-03 1.29E-08 3.00E-04 4.31E-05 1.78E-08 3.00E-04 5.95E-05 7.83E-10 1.00E-02 7.83E-08 1.03E-04
Xylenes, total 2.91E-01 9.40E-07 2.00E-01 4.70E-06 1.30E-06 2.00E-01 6.49E-06 5.69E-08 2.86E-02 1.99E-06 1.32E-05

Total Risk (Hazard Index): 1.59E+00 Total Risk (Hazard Index): 7.54E-01 Total Risk (Hazard Index): 9.931E+00 1.23E+01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 12
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-69
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Shallow Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates

Chemical of Future Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 1.4E-05 4.8E-06 2.2E-08 1.9E-05 33% 1.9E-06 7.7E-07 1.1E-06 3.8E-06 39%
Subtotal Metals 1.4E-05 4.8E-06 2.5E-08 1.9E-05 33% 1.9E-06 7.7E-07 1.3E-06 3.9E-06 41%

Pesticides/PCBs
4,4'-DDD 7.6E-07 4.3E-07 1.2E-10 1.2E-06 2% 1.0E-07 7.0E-08 6.1E-09 1.8E-07 2%
4,4'-DDT 1.4E-05 8.2E-06 2.2E-09 2.3E-05 39% 1.9E-06 1.3E-06 1.1E-07 3.3E-06 34%
Subtotal Pesticides/PCBs 1.7E-05 9.4E-06 2.5E-09 2.6E-05 45% 2.2E-06 1.5E-06 1.3E-07 3.8E-06 40%

SVOCs/VOCs
Benzo(a)pyrene 2.7E-06 4.7E-06 1.3E-10 7.4E-06 13% 3.6E-07 7.5E-07 7.0E-09 1.1E-06 12%
Dibenz(a,h)anthracene 8.0E-07 1.4E-06 7.0E-11 2.2E-06 4% 1.1E-07 2.2E-07 3.7E-09 3.3E-07 3%
Subtotal SVOCs/VOCs 4.6E-06 7.9E-06 2.6E-10 1.2E-05 22% 6.1E-07 1.3E-06 1.4E-08 1.9E-06 20%

Total: 3.5E-05 2.2E-05 2.8E-08 5.74E-05 4.6E-06 3.5E-06 1.5E-06 9.64E-06

Total Estimated Cancer Risk Across All Exposure Routes: 6E-05 1E-05

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-70
Noncancer Risk Results - Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Shallow Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Noncarcinogenic Effects Risk Results - Hazard Quotients

Chemical of Future Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 9.0E-03 1.0E-03 9.8E-04 1.1E-02 2% 3.0E-02 4.1E-03 1.3E+00 1.3E+00 11%
Arsenic 8.8E-02 3.0E-02 9.3E-04 1.2E-01 17% 2.9E-01 1.2E-01 1.2E+00 1.6E+00 13%
Barium 4.6E-03 5.2E-04 9.8E-04 6.1E-03 1% 1.5E-02 2.1E-03 1.3E+00 1.3E+00 11%
Cadmium 4.8E-03 5.5E-05 1.3E-04 5.0E-03 1% 1.6E-02 2.2E-04 1.7E-01 1.8E-01 1%
Cobalt 2.3E-02 2.6E-03 6.1E-04 2.6E-02 4% 7.6E-02 1.1E-02 8.1E-01 8.9E-01 7%
Iron 3.5E-02 4.0E-03 3.9E-02 6% 1.1E-01 1.6E-02  1.3E-01 1%
Manganese 1.5E-02 1.7E-03 3.7E-03 2.0E-02 3% 4.8E-02 6.7E-03 4.9E+00 5.0E+00 41%
Nickel 1.3E-03 1.4E-04 1.5E-04 1.6E-03 0% 4.2E-03 5.8E-04 2.0E-01 2.0E-01 2%
Thallium 3.9E-02 4.4E-03 4.3E-02 6% 1.3E-01 1.8E-02  1.4E-01 1%
Subtotal Metals 2.4E-01 4.7E-02 7.5E-03 2.9E-01 43% 7.9E-01 1.9E-01 9.9E+00 1.1E+01 89%

Pesticides/PCBs
4,4'-DDT 2.4E-01 1.3E-01 3.7E-01 55% 7.8E-01 5.4E-01  1.3E+00 11%
Subtotal Pesticides/PCBs 2.4E-01 1.4E-01 1.2E-07 3.8E-01 56% 8.0E-01 5.6E-01 1.6E-04 1.4E+00 11%

Total: 0.5 0.2 0.008 0.7 1.6 0.8 9.931 12.3

Total Estimated Hazard Index Across All Exposure Routes: 0.7 12

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-71
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Adult Resident - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 7.00E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 8.24E+03 3.87E-03 NA  1.54E-04 NA  5.88E-07 NA  
Antimony 3.48E+00 1.63E-06 NA  6.52E-08 NA  2.48E-10 NA  
Arsenic 1.81E+01 8.50E-06 1.50E+00 1.28E-05 1.02E-06 1.50E+00 1.53E-06 1.29E-09 1.51E+01 1.94E-08 1.43E-05
Barium 6.52E+02 3.06E-04 NA  1.22E-05 NA  4.65E-08 NA  
Beryllium 2.81E-01 1.32E-07 NA  5.27E-09 NA  2.01E-11 8.40E+00 1.68E-10 1.68E-10
Cadmium 1.71E+00 8.03E-07 NA  3.20E-09 NA  1.22E-10 6.30E+00 7.69E-10 7.69E-10
Chromium 1.66E+02 7.80E-05 NA  3.11E-06 NA  1.18E-08 NA  
Cobalt 6.47E+00 3.04E-06 NA  1.21E-07 NA  4.62E-10 3.15E+00 1.45E-09 1.45E-09
Copper 1.14E+02 5.35E-05 NA  2.14E-06 NA  8.14E-09 NA  
Iron 2.14E+04 1.01E-02 NA  4.01E-04 NA  1.53E-06 NA  
Lead 2.75E+03 1.29E-03 NA  5.15E-05 NA  1.96E-07 NA  
Manganese 3.24E+02 1.52E-04 NA  6.07E-06 NA  2.31E-08 NA  
Nickel 2.45E+01 1.15E-05 NA  4.59E-07 NA  1.75E-09 9.10E-01 1.59E-09 1.59E-09
Selenium 3.50E+00 1.64E-06 NA  6.56E-08 NA  2.50E-10 NA  
Silver 4.95E-01 2.32E-07 NA  9.28E-09 NA  3.53E-11 NA  
Thallium 2.60E+00 1.22E-06 NA  4.87E-08 NA  1.86E-10 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Vanadium 2.89E+01 1.36E-05 NA  5.42E-07 NA  2.06E-09 NA  
Zinc 3.21E+02 1.51E-04 NA  6.02E-06 NA  2.29E-08 NA  
Pesticides/PCBs
4,4'-DDD 3.79E+00 1.78E-06 2.40E-01 4.27E-07 3.55E-07 2.40E-01 8.52E-08 2.71E-10 2.42E-01 6.53E-11 5.13E-07
4,4'-DDE 2.10E+00 9.86E-07 3.40E-01 3.35E-07 1.97E-07 3.40E-01 6.69E-08 1.50E-10 3.40E-01 5.09E-11 4.02E-07
4,4'-DDT 8.05E+01 3.78E-05 3.40E-01 1.29E-05 7.54E-06 3.40E-01 2.56E-06 5.75E-09 3.40E-01 1.95E-09 1.54E-05
alpha-BHC 6.00E-03 2.82E-09 6.30E+00 1.78E-08 5.62E-10 6.30E+00 3.54E-09 4.28E-13 6.30E+00 2.70E-12 2.13E-08
alpha-Chlordane 8.10E-02 3.80E-08 1.30E+00 4.95E-08 7.59E-09 1.30E+00 9.87E-09 5.78E-12 3.50E-01 2.02E-12 5.93E-08
beta-BHC 2.40E-02 1.13E-08 1.80E+00 2.03E-08 2.25E-09 1.80E+00 4.05E-09 1.71E-12 1.86E+00 3.18E-12 2.43E-08
Dieldrin 8.60E-02 4.04E-08 1.60E+01 6.46E-07 8.06E-09 1.60E+01 1.29E-07 6.14E-12 1.61E+01 9.88E-11 7.75E-07
Endosulfan I 7.40E-04 3.48E-10 NA  6.93E-11 NA  5.28E-14 NA  
Endosulfan sulfate 4.40E-03 2.07E-09 NA  4.12E-10 NA  3.14E-13 NA  
Endrin 1.40E-02 6.58E-09 NA  1.31E-09 NA  9.99E-13 NA  
Endrin aldehyde 4.90E-03 2.30E-09 NA  4.59E-10 NA  3.50E-13 NA  
Endrin ketone 6.90E-03 3.24E-09 NA  6.47E-10 NA  4.93E-13 NA  
gamma-BHC 2.16E-01 1.01E-07 1.10E+00 1.12E-07 2.02E-08 1.10E+00 2.23E-08 1.54E-11 1.09E+00 1.67E-11 1.34E-07
gamma-Chlordane 8.30E-02 3.90E-08 1.20E+00 4.68E-08 7.78E-09 1.20E+00 9.33E-09 5.92E-12 3.50E-01 2.07E-12 5.61E-08
Heptachlor 6.50E-04 3.05E-10 4.50E+00 1.37E-09 6.09E-11 4.50E+00 2.74E-10 4.64E-14 4.55E+00 2.11E-13 1.65E-09
Heptachlor epoxide 2.80E-03 1.32E-09 9.10E+00 1.20E-08 2.62E-10 9.10E+00 2.39E-09 2.00E-13 9.10E+00 1.82E-12 1.44E-08
Methoxychlor 7.00E-03 3.29E-09 NA  6.56E-10 NA  5.00E-13 NA  
Aroclor-1260 3.30E-02 1.55E-08 2.00E+00 3.10E-08 9.28E-09 2.00E+00 1.86E-08 2.36E-12 2.00E+00 4.71E-12 4.96E-08
SVOCs/VOCs
1,2-Dichlorobenzene 1.05E+00 4.93E-07 NA  1.97E-07 NA  7.49E-11 NA  
1,4-Dichlorobenzene 2.00E-03 9.39E-10 5.40E-03 5.07E-12 3.75E-10 5.40E-03 2.02E-12 1.43E-13 3.85E-02 5.50E-15 7.10E-12
1,4-Dioxane (p-dioxane) 7.42E-02 3.48E-08 2.70E-02 9.41E-10 1.39E-08 2.70E-02 3.75E-10 5.30E-12 2.70E-02 1.43E-13 1.32E-09
2-Methylnaphthalene 1.36E+00 6.39E-07 NA  3.82E-07 NA  9.71E-11 NA  
Acetophenone 2.36E-01 1.11E-07 NA  4.42E-08 NA  1.68E-11 NA  
Anthracene 8.10E-02 3.80E-08 NA  2.28E-08 NA  5.78E-12 NA  
Benzo(a)anthracene 4.95E-01 2.32E-07 1.20E+00 2.79E-07 1.39E-07 1.20E+00 1.67E-07 3.53E-11 3.85E-01 1.36E-11 4.46E-07
Benzo(a)pyrene 6.17E-01 2.90E-07 1.20E+01 3.48E-06 1.73E-07 1.20E+01 2.08E-06 4.40E-11 3.85E+00 1.70E-10 5.56E-06
Benzo(b)fluoranthene 5.01E-01 2.35E-07 1.20E+00 2.82E-07 1.41E-07 1.20E+00 1.69E-07 3.58E-11 3.85E-01 1.38E-11 4.51E-07
Benzo(g,h,i)perylene 5.81E-01 2.73E-07 NA  1.63E-07 NA  4.15E-11 NA  
Benzo(k)fluoranthene 4.95E-01 2.32E-07 1.20E+00 2.79E-07 1.39E-07 1.20E+00 1.67E-07 3.53E-11 3.85E-01 1.36E-11 4.46E-07
Benzyl butyl phthalate 2.70E-01 1.27E-07 1.90E-03 2.41E-10 5.06E-08 1.90E-03 9.61E-11 1.93E-11 NA  3.37E-10
bis(2-Ethylhexyl)phthalate 9.04E-01 4.25E-07 1.40E-02 5.94E-09 1.69E-07 1.40E-02 2.37E-09 6.45E-11 8.40E-03 5.42E-13 8.32E-09
Caprolactam 2.30E-01 1.08E-07 NA  4.31E-08 NA  1.64E-11 NA  
Chrysene 5.97E-01 2.80E-07 1.20E-01 3.36E-08 1.68E-07 1.20E-01 2.01E-08 4.26E-11 3.85E-02 1.64E-12 5.38E-08
Dibenz(a,h)anthracene 2.67E-01 1.25E-07 7.30E+00 9.15E-07 7.51E-08 7.30E+00 5.48E-07 1.91E-11 4.20E+00 8.00E-11 1.46E-06
Fluoranthene 7.35E-01 3.45E-07 NA  2.07E-07 NA  5.25E-11 NA  
Indeno(1,2,3-c,d)pyrene 6.00E-01 2.82E-07 1.20E+00 3.38E-07 1.69E-07 1.20E+00 2.02E-07 4.28E-11 3.85E-01 1.65E-11 5.41E-07
Naphthalene 2.49E-01 1.17E-07 1.20E-01 1.40E-08 7.00E-08 1.20E-01 8.40E-09 1.78E-11 1.19E-01 2.12E-12 2.24E-08
Phenanthrene 3.08E-01 1.45E-07 NA  8.66E-08 NA  2.20E-11 NA  
Pyrene 1.02E+00 4.79E-07 NA  2.87E-07 NA  7.28E-11 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

1,1-Dichloroethane 6.83E-03 3.21E-09 5.70E-03 1.83E-11 1.28E-09 5.70E-03 7.30E-12 4.88E-13 5.70E-03 2.78E-15 2.56E-11
Acetone 6.05E-02 2.84E-08 NA  1.13E-08 NA  4.32E-12 NA  
Chlorobenzene 2.24E+00 1.05E-06 NA  4.20E-07 NA  1.60E-10 NA  
cis-1,2-Dichloroethene 1.80E-02 8.45E-09 NA  3.37E-09 NA  1.28E-12 NA  
Ethylbenzene 1.01E-02 4.74E-09 1.10E-02 5.22E-11 1.89E-09 1.10E-02 2.08E-11 7.21E-13 8.75E-03 6.31E-15 7.30E-11
Isopropylbenzene (cumene) 1.05E-01 4.93E-08 NA  1.97E-08 NA  7.49E-12 NA  
Methyl ethyl ketone 1.79E-02 8.41E-09 NA  3.35E-09 NA  1.28E-12 NA  
Methyl isobutyl ketone 6.50E-03 3.05E-09 NA  1.22E-09 NA  4.64E-13 NA  
Methylcyclohexane 1.07E-01 5.03E-08 NA  2.01E-08 NA  7.64E-12 NA  
Methylene chloride 6.31E-03 2.96E-09 1.40E-02 4.15E-11 1.18E-09 1.40E-02 1.66E-11 4.50E-13 3.50E-03 1.58E-15 5.80E-11
Tetrachloroethene 6.38E-03 3.00E-09 5.40E-01 1.62E-09 1.20E-09 5.40E-01 6.46E-10 4.55E-13 2.07E-02 9.40E-15 2.26E-09
Toluene 4.40E-02 2.07E-08 NA  8.25E-09 NA  3.14E-12 NA  
Trichloroethene 4.00E-03 1.88E-09 5.90E-03 1.11E-11 7.50E-10 5.90E-03 4.42E-12 2.86E-13 7.00E-03 2.00E-15 1.55E-11
Vinyl chloride 1.00E-03 4.70E-10 7.20E-01 3.38E-10 1.87E-10 7.20E-01 1.35E-10 7.14E-14 2.73E-01 1.95E-14 4.73E-10
Xylenes, total 9.09E-02 4.27E-08 NA  1.70E-08 NA  6.49E-12 NA  

Total Risk: 3.29E-05 Total Risk: 7.81E-06 Total Risk: 2.59E-08 4.08E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 4E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-72
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Adult Resident - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 7.00E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 8.24E+03 1.13E-02 1.00E+00 1.13E-02 4.50E-04 1.00E+00 4.50E-04 1.72E-06 1.40E-03 1.23E-03 1.30E-02
Antimony 3.48E+00 4.77E-06 4.00E-04 1.19E-02 1.90E-07 4.00E-04 4.76E-04 7.24E-10 NA  1.24E-02
Arsenic 1.81E+01 2.48E-05 3.00E-04 8.26E-02 2.97E-06 3.00E-04 9.89E-03 3.77E-09 4.29E-06 8.79E-04 9.34E-02
Barium 6.52E+02 8.93E-04 2.00E-01 4.47E-03 3.56E-05 2.00E-01 1.78E-04 1.36E-07 1.43E-04 9.50E-04 5.59E-03
Beryllium 2.81E-01 3.85E-07 2.00E-03 1.92E-04 1.54E-08 2.00E-03 7.68E-06 5.85E-11 2.00E-06 2.93E-05 2.29E-04
Cadmium 1.71E+00 2.34E-06 5.00E-04 4.68E-03 9.35E-09 5.00E-04 1.87E-05 3.56E-10 2.86E-06 1.25E-04 4.83E-03
Chromium 1.66E+02 2.27E-04 NA  9.07E-06 NA  3.46E-08 NA  
Cobalt 6.47E+00 8.86E-06 3.00E-04 2.95E-02 3.54E-07 3.00E-04 1.18E-03 1.35E-09 1.71E-06 7.86E-04 3.15E-02
Copper 1.14E+02 1.56E-04 4.00E-02 3.90E-03 6.23E-06 4.00E-02 1.56E-04 2.37E-08 NA  4.06E-03
Iron 2.14E+04 2.93E-02 7.00E-01 4.19E-02 1.17E-03 7.00E-01 1.67E-03 4.46E-06 NA  4.35E-02
Lead 2.75E+03 3.77E-03 NA  1.50E-04 NA  5.73E-07 NA  
Manganese 3.24E+02 4.44E-04 2.40E-02 1.85E-02 1.77E-05 2.40E-02 7.38E-04 6.75E-08 1.43E-05 4.72E-03 2.40E-02
Nickel 2.45E+01 3.36E-05 2.00E-02 1.68E-03 1.34E-06 2.00E-02 6.70E-05 5.10E-09 2.57E-05 1.98E-04 1.94E-03
Selenium 3.50E+00 4.79E-06 5.00E-03 9.59E-04 1.91E-07 5.00E-03 3.83E-05 7.29E-10 5.71E-03 1.28E-07 9.97E-04
Silver 4.95E-01 6.78E-07 5.00E-03 1.36E-04 2.71E-08 5.00E-03 5.41E-06 1.03E-10 NA  1.41E-04
Thallium 2.60E+00 3.56E-06 6.60E-05 5.40E-02 1.42E-07 6.60E-05 2.15E-03 5.41E-10 NA  5.61E-02
Vanadium 2.89E+01 3.96E-05 5.00E-03 7.92E-03 1.58E-06 5.00E-03 3.16E-04 6.02E-09 NA  8.23E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Zinc 3.21E+02 4.40E-04 3.00E-01 1.47E-03 1.75E-05 3.00E-01 5.85E-05 6.68E-08 NA  1.52E-03
Pesticides/PCBs
4,4'-DDD 3.79E+00 5.19E-06 NA  1.04E-06 NA  7.89E-10 NA  
4,4'-DDE 2.10E+00 2.88E-06 NA  5.74E-07 NA  4.37E-10 NA  
4,4'-DDT 8.05E+01 1.10E-04 5.00E-04 2.21E-01 2.20E-05 5.00E-04 4.40E-02 1.68E-08 NA  2.65E-01
alpha-BHC 6.00E-03 8.22E-09 5.00E-04 1.64E-05 1.64E-09 5.00E-04 3.28E-06 1.25E-12 NA  1.97E-05
alpha-Chlordane 8.10E-02 1.11E-07 5.00E-04 2.22E-04 2.21E-08 5.00E-04 4.43E-05 1.69E-11 2.00E-04 8.43E-08 2.66E-04
beta-BHC 2.40E-02 3.29E-08 NA  6.56E-09 NA  5.00E-12 NA  
Dieldrin 8.60E-02 1.18E-07 5.00E-05 2.36E-03 2.35E-08 5.00E-05 4.70E-04 1.79E-11 NA  2.83E-03
Endosulfan I 7.40E-04 1.01E-09 6.00E-03 1.69E-07 2.02E-10 6.00E-03 3.37E-08 1.54E-13 NA  2.03E-07
Endosulfan sulfate 4.40E-03 6.03E-09 6.00E-03 1.00E-06 1.20E-09 6.00E-03 2.00E-07 9.16E-13 NA  1.20E-06
Endrin 1.40E-02 1.92E-08 3.00E-04 6.39E-05 3.83E-09 3.00E-04 1.28E-05 2.91E-12 NA  7.67E-05
Endrin aldehyde 4.90E-03 6.71E-09 3.00E-04 2.24E-05 1.34E-09 3.00E-04 4.46E-06 1.02E-12 NA  2.68E-05
Endrin ketone 6.90E-03 9.45E-09 3.00E-04 3.15E-05 1.89E-09 3.00E-04 6.29E-06 1.44E-12 NA  3.78E-05
gamma-BHC 2.16E-01 2.96E-07 3.00E-04 9.86E-04 5.90E-08 3.00E-04 1.97E-04 4.50E-11 NA  1.18E-03
gamma-Chlordane 8.30E-02 1.14E-07 5.00E-04 2.27E-04 2.27E-08 5.00E-04 4.54E-05 1.73E-11 2.00E-04 8.64E-08 2.73E-04
Heptachlor 6.50E-04 8.90E-10 3.00E-05 2.97E-05 1.78E-10 3.00E-05 5.92E-06 1.35E-13 NA  3.56E-05
Heptachlor epoxide 2.80E-03 3.84E-09 1.30E-05 2.95E-04 7.65E-10 1.30E-05 5.89E-05 5.83E-13 NA  3.54E-04
Methoxychlor 7.00E-03 9.59E-09 2.00E-05 4.79E-04 1.91E-09 2.00E-05 9.57E-05 1.46E-12 NA  5.75E-04
Aroclor-1260 3.30E-02 4.52E-08 2.00E-05 2.26E-03 2.71E-08 2.00E-05 1.35E-03 6.87E-12 NA  3.61E-03
SVOCs/VOCs
1,2-Dichlorobenzene 1.05E+00 1.44E-06 9.00E-02 1.60E-05 5.74E-07 9.00E-02 6.38E-06 2.19E-10 5.71E-02 3.83E-09 2.24E-05
1,4-Dichlorobenzene 2.00E-03 2.74E-09 7.00E-02 3.91E-08 1.09E-09 7.00E-02 1.56E-08 4.16E-13 2.29E-01 1.82E-12 5.48E-08
1,4-Dioxane (p-dioxane) 7.42E-02 1.02E-07 1.00E-01 1.02E-06 4.06E-08 1.00E-01 4.06E-07 1.54E-11 8.57E-01 1.80E-11 1.42E-06
2-Methylnaphthalene 1.36E+00 1.86E-06 4.00E-03 4.66E-04 1.12E-06 4.00E-03 2.79E-04 2.83E-10 NA  7.45E-04
Acetophenone 2.36E-01 3.23E-07 1.00E-01 3.23E-06 1.29E-07 1.00E-01 1.29E-06 4.91E-11 NA  4.52E-06
Anthracene 8.10E-02 1.11E-07 3.00E-01 3.70E-07 6.64E-08 3.00E-01 2.21E-07 1.69E-11 NA  5.91E-07
Benzo(a)anthracene 4.95E-01 6.78E-07 NA  4.06E-07 NA  1.03E-10 NA  
Benzo(a)pyrene 6.17E-01 8.45E-07 NA  5.06E-07 NA  1.28E-10 NA  
Benzo(b)fluoranthene 5.01E-01 6.86E-07 NA  4.11E-07 NA  1.04E-10 NA  
Benzo(g,h,i)perylene 5.81E-01 7.96E-07 NA  4.76E-07 NA  1.21E-10 NA  
Benzo(k)fluoranthene 4.95E-01 6.78E-07 NA  4.06E-07 NA  1.03E-10 NA  
Benzyl butyl phthalate 2.70E-01 3.70E-07 2.00E-01 1.85E-06 1.48E-07 2.00E-01 7.38E-07 5.62E-11 NA  2.59E-06
bis(2-Ethylhexyl)phthalate 9.04E-01 1.24E-06 2.00E-02 6.19E-05 4.94E-07 2.00E-02 2.47E-05 1.88E-10 NA  8.66E-05
Caprolactam 2.30E-01 3.15E-07 5.00E-01 6.30E-07 1.26E-07 5.00E-01 2.51E-07 4.79E-11 NA  8.82E-07
Chrysene 5.97E-01 8.18E-07 NA  4.89E-07 NA  1.24E-10 NA  
Dibenz(a,h)anthracene 2.67E-01 3.66E-07 NA  2.19E-07 NA  5.56E-11 NA  
Fluoranthene 7.35E-01 1.01E-06 4.00E-02 2.52E-05 6.03E-07 4.00E-02 1.51E-05 1.53E-10 NA  4.02E-05
Indeno(1,2,3-c,d)pyrene 6.00E-01 8.22E-07 NA  4.92E-07 NA  1.25E-10 NA  
Naphthalene 2.49E-01 3.41E-07 2.00E-02 1.71E-05 2.04E-07 2.00E-02 1.02E-05 5.18E-11 8.57E-04 6.05E-08 2.73E-05
Phenanthrene 3.08E-01 4.22E-07 NA  2.53E-07 NA  6.41E-11 NA  
Pyrene 1.02E+00 1.40E-06 3.00E-02 4.66E-05 8.36E-07 3.00E-02 2.79E-05 2.12E-10 NA  7.45E-05
1,1-Dichloroethane 6.83E-03 9.36E-09 2.00E-01 4.68E-08 3.73E-09 2.00E-01 1.87E-08 1.42E-12 NA  6.54E-08
Acetone 6.05E-02 8.29E-08 9.00E-01 9.21E-08 3.31E-08 9.00E-01 3.67E-08 1.26E-11 8.86E+00 1.42E-12 1.29E-07
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Chlorobenzene 2.24E+00 3.07E-06 2.00E-02 1.53E-04 1.22E-06 2.00E-02 6.12E-05 4.66E-10 1.43E-02 3.26E-08 2.15E-04
cis-1,2-Dichloroethene 1.80E-02 2.47E-08 1.00E-02 2.47E-06 9.84E-09 1.00E-02 9.84E-07 3.75E-12 NA  3.45E-06
Ethylbenzene 1.01E-02 1.38E-08 1.00E-01 1.38E-07 5.52E-09 1.00E-01 5.52E-08 2.10E-12 2.86E-01 7.36E-12 1.94E-07
Isopropylbenzene (cumene) 1.05E-01 1.44E-07 1.00E-01 1.44E-06 5.74E-08 1.00E-01 5.74E-07 2.19E-11 1.14E-01 1.91E-10 2.01E-06
Methyl ethyl ketone 1.79E-02 2.45E-08 6.00E-01 4.09E-08 9.78E-09 6.00E-01 1.63E-08 3.73E-12 1.43E+00 2.61E-12 5.72E-08
Methyl isobutyl ketone 6.50E-03 8.90E-09 8.00E-02 1.11E-07 3.55E-09 8.00E-02 4.44E-08 1.35E-12 8.57E-01 1.58E-12 1.56E-07
Methylcyclohexane 1.07E-01 1.47E-07 NA  5.85E-08 NA  2.23E-11 8.60E-01 2.59E-11 2.59E-11
Methylene chloride 6.31E-03 8.64E-09 6.00E-02 1.44E-07 3.45E-09 6.00E-02 5.75E-08 1.31E-12 2.86E-01 4.60E-12 2.02E-07
Tetrachloroethene 6.38E-03 8.74E-09 1.00E-02 8.74E-07 3.49E-09 1.00E-02 3.49E-07 1.33E-12 1.00E-02 1.33E-10 1.22E-06
Toluene 4.40E-02 6.03E-08 8.00E-02 7.53E-07 2.40E-08 8.00E-02 3.01E-07 9.16E-12 8.57E-02 1.07E-10 1.05E-06
Trichloroethene 4.00E-03 5.48E-09 3.00E-04 1.83E-05 2.19E-09 3.00E-04 7.29E-06 8.33E-13 1.00E-02 8.33E-11 2.56E-05
Vinyl chloride 1.00E-03 1.37E-09 3.00E-03 4.57E-07 5.47E-10 3.00E-03 1.82E-07 2.08E-13 2.86E-02 7.29E-12 6.39E-07
Xylenes, total 9.09E-02 1.25E-07 2.00E-01 6.23E-07 4.97E-08 2.00E-01 2.48E-07 1.89E-11 2.86E-02 6.62E-10 8.72E-07

Total Risk (Hazard Index): 5.03E-01 Total Risk (Hazard Index): 6.41E-02 Total Risk (Hazard Index): 8.91E-03 5.77E-01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 0.6
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-73
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Child Resident - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (6 years) Skin Surface Area (Soil Contact; 1 event per day) SA_s 2.90E+03 cm2/day [soil]

Body Weight BW 1.50E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Chronic 
Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 8.24E+03 9.03E-03 NA  2.62E-04 NA  3.43E-07 NA  
Antimony 3.48E+00 3.81E-06 NA  1.11E-07 NA  1.45E-10 NA  
Arsenic 1.81E+01 1.98E-05 1.50E+00 2.98E-05 1.73E-06 1.50E+00 2.59E-06 7.54E-10 1.51E+01 1.13E-08 3.24E-05
Barium 6.52E+02 7.15E-04 NA  2.07E-05 NA  2.71E-08 NA  
Beryllium 2.81E-01 3.08E-07 NA  8.93E-09 NA  1.17E-11 8.40E+00 9.83E-11 9.83E-11
Cadmium 1.71E+00 1.87E-06 NA  5.43E-09 NA  7.12E-11 6.30E+00 4.49E-10 4.49E-10
Chromium 1.66E+02 1.82E-04 NA  5.28E-06 NA  6.91E-09 NA  
Cobalt 6.47E+00 7.09E-06 NA  2.06E-07 NA  2.69E-10 3.15E+00 8.49E-10 8.49E-10
Copper 1.14E+02 1.25E-04 NA  3.62E-06 NA  4.75E-09 NA  
Iron 2.14E+04 2.35E-02 NA  6.80E-04 NA  8.91E-07 NA  
Lead 2.75E+03 3.01E-03 NA  8.74E-05 NA  1.15E-07 NA  
Manganese 3.24E+02 3.55E-04 NA  1.03E-05 NA  1.35E-08 NA  
Nickel 2.45E+01 2.68E-05 NA  7.79E-07 NA  1.02E-09 9.10E-01 9.28E-10 9.28E-10
Selenium 3.50E+00 3.84E-06 NA  1.11E-07 NA  1.46E-10 NA  
Silver 4.95E-01 5.42E-07 NA  1.57E-08 NA  2.06E-11 NA  
Thallium 2.60E+00 2.85E-06 NA  8.26E-08 NA  1.08E-10 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Chronic 
Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Vanadium 2.89E+01 3.17E-05 NA  9.18E-07 NA  1.20E-09 NA  
Zinc 3.21E+02 3.52E-04 NA  1.02E-05 NA  1.34E-08 NA  
Pesticides/PCBs
4,4'-DDD 3.79E+00 4.15E-06 2.40E-01 9.97E-07 6.02E-07 2.40E-01 1.45E-07 1.58E-10 2.42E-01 3.81E-11 1.14E-06
4,4'-DDE 2.10E+00 2.30E-06 3.40E-01 7.82E-07 3.34E-07 3.40E-01 1.13E-07 8.74E-11 3.40E-01 2.97E-11 8.96E-07
4,4'-DDT 8.05E+01 8.82E-05 3.40E-01 3.00E-05 1.28E-05 3.40E-01 4.35E-06 3.35E-09 3.40E-01 1.14E-09 3.43E-05
alpha-BHC 6.00E-03 6.58E-09 6.30E+00 4.14E-08 9.53E-10 6.30E+00 6.01E-09 2.50E-13 6.30E+00 1.57E-12 4.74E-08
alpha-Chlordane 8.10E-02 8.88E-08 1.30E+00 1.15E-07 1.29E-08 1.30E+00 1.67E-08 3.37E-12 3.50E-01 1.18E-12 1.32E-07
beta-BHC 2.40E-02 2.63E-08 1.80E+00 4.73E-08 3.81E-09 1.80E+00 6.86E-09 9.99E-13 1.86E+00 1.85E-12 5.42E-08
Dieldrin 8.60E-02 9.42E-08 1.60E+01 1.51E-06 1.37E-08 1.60E+01 2.19E-07 3.58E-12 1.61E+01 5.77E-11 1.73E-06
Endosulfan I 7.40E-04 8.11E-10 NA  1.18E-10 NA  3.08E-14 NA  
Endosulfan sulfate 4.40E-03 4.82E-09 NA  6.99E-10 NA  1.83E-13 NA  
Endrin 1.40E-02 1.53E-08 NA  2.22E-09 NA  5.83E-13 NA  
Endrin aldehyde 4.90E-03 5.37E-09 NA  7.79E-10 NA  2.04E-13 NA  
Endrin ketone 6.90E-03 7.56E-09 NA  1.10E-09 NA  2.87E-13 NA  
gamma-BHC 2.16E-01 2.37E-07 1.10E+00 2.60E-07 3.43E-08 1.10E+00 3.78E-08 8.99E-12 1.09E+00 9.76E-12 2.98E-07
gamma-Chlordane 8.30E-02 9.10E-08 1.20E+00 1.09E-07 1.32E-08 1.20E+00 1.58E-08 3.46E-12 3.50E-01 1.21E-12 1.25E-07
Heptachlor 6.50E-04 7.12E-10 4.50E+00 3.21E-09 1.03E-10 4.50E+00 4.65E-10 2.71E-14 4.55E+00 1.23E-13 3.67E-09
Heptachlor epoxide 2.80E-03 3.07E-09 9.10E+00 2.79E-08 4.45E-10 9.10E+00 4.05E-09 1.17E-13 9.10E+00 1.06E-12 3.20E-08
Methoxychlor 7.00E-03 7.67E-09 NA  1.11E-09 NA  2.91E-13 NA  
Aroclor-1260 3.30E-02 3.62E-08 2.00E+00 7.23E-08 1.57E-08 2.00E+00 3.15E-08 1.37E-12 2.00E+00 2.75E-12 1.04E-07
SVOCs/VOCs
1,2-Dichlorobenzene 1.05E+00 1.15E-06 NA  3.34E-07 NA  4.37E-11 NA  
1,4-Dichlorobenzene 2.00E-03 2.19E-09 5.40E-03 1.18E-11 6.36E-10 5.40E-03 3.43E-12 8.33E-14 3.85E-02 3.21E-15 1.53E-11
1,4-Dioxane (p-dioxane) 7.42E-02 8.13E-08 2.70E-02 2.20E-09 2.36E-08 2.70E-02 6.37E-10 3.09E-12 2.70E-02 8.33E-14 2.83E-09
2-Methylnaphthalene 1.36E+00 1.49E-06 NA  6.48E-07 NA  5.66E-11 NA  
Acetophenone 2.36E-01 2.59E-07 NA  7.50E-08 NA  9.83E-12 NA  
Anthracene 8.10E-02 8.88E-08 NA  3.86E-08 NA  3.37E-12 NA  
Benzo(a)anthracene 4.95E-01 5.42E-07 1.20E+00 6.51E-07 2.36E-07 1.20E+00 2.83E-07 2.06E-11 3.85E-01 7.94E-12 9.34E-07
Benzo(a)pyrene 6.17E-01 6.76E-07 1.20E+01 8.11E-06 2.94E-07 1.20E+01 3.53E-06 2.57E-11 3.85E+00 9.89E-11 1.16E-05
Benzo(b)fluoranthene 5.01E-01 5.49E-07 1.20E+00 6.59E-07 2.39E-07 1.20E+00 2.87E-07 2.09E-11 3.85E-01 8.03E-12 9.45E-07
Benzo(g,h,i)perylene 5.81E-01 6.37E-07 NA  2.77E-07 NA  2.42E-11 NA  
Benzo(k)fluoranthene 4.95E-01 5.42E-07 1.20E+00 6.51E-07 2.36E-07 1.20E+00 2.83E-07 2.06E-11 3.85E-01 7.94E-12 9.34E-07
Benzyl butyl phthalate 2.70E-01 2.96E-07 1.90E-03 5.62E-10 8.58E-08 1.90E-03 1.63E-10 1.12E-11 NA  7.25E-10
bis(2-Ethylhexyl)phthalate 9.04E-01 9.91E-07 1.40E-02 1.39E-08 2.87E-07 1.40E-02 4.02E-09 3.76E-11 8.40E-03 3.16E-13 1.79E-08
Caprolactam 2.30E-01 2.52E-07 NA  7.31E-08 NA  9.58E-12 NA  
Chrysene 5.97E-01 6.54E-07 1.20E-01 7.85E-08 2.85E-07 1.20E-01 3.42E-08 2.49E-11 3.85E-02 9.57E-13 1.13E-07
Dibenz(a,h)anthracene 2.67E-01 2.93E-07 7.30E+00 2.14E-06 1.27E-07 7.30E+00 9.29E-07 1.11E-11 4.20E+00 4.67E-11 3.07E-06
Fluoranthene 7.35E-01 8.05E-07 NA  3.50E-07 NA  3.06E-11 NA  
Indeno(1,2,3-c,d)pyrene 6.00E-01 6.58E-07 1.20E+00 7.89E-07 2.86E-07 1.20E+00 3.43E-07 2.50E-11 3.85E-01 9.62E-12 1.13E-06
Naphthalene 2.49E-01 2.73E-07 1.20E-01 3.27E-08 1.19E-07 1.20E-01 1.42E-08 1.04E-11 1.19E-01 1.23E-12 4.70E-08
Phenanthrene 3.08E-01 3.38E-07 NA  1.47E-07 NA  1.28E-11 NA  
Pyrene 1.02E+00 1.12E-06 NA  4.86E-07 NA  4.25E-11 NA  
1,1-Dichloroethane 6.83E-03 7.48E-09 5.70E-03 4.27E-11 2.17E-09 5.70E-03 1.24E-11 2.84E-13 5.70E-03 1.62E-15 5.50E-11
Acetone 6.05E-02 6.63E-08 NA  1.92E-08 NA  2.52E-12 NA  
Chlorobenzene 2.24E+00 2.45E-06 NA  7.12E-07 NA  9.33E-11 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Chronic 
Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

cis-1,2-Dichloroethene 1.80E-02 1.97E-08 NA  5.72E-09 NA  7.49E-13 NA  
Ethylbenzene 1.01E-02 1.11E-08 1.10E-02 1.22E-10 3.21E-09 1.10E-02 3.53E-11 4.21E-13 8.75E-03 3.68E-15 1.57E-10
Isopropylbenzene (cumene) 1.05E-01 1.15E-07 NA  3.34E-08 NA  4.37E-12 NA  
Methyl ethyl ketone 1.79E-02 1.96E-08 NA  5.69E-09 NA  7.45E-13 NA  
Methyl isobutyl ketone 6.50E-03 7.12E-09 NA  2.07E-09 NA  2.71E-13 NA  
Methylcyclohexane 1.07E-01 1.17E-07 NA  3.40E-08 NA  4.46E-12 NA  
Methylene chloride 6.31E-03 6.92E-09 1.40E-02 9.68E-11 2.01E-09 1.40E-02 2.81E-11 2.63E-13 3.50E-03 9.20E-16 1.25E-10
Tetrachloroethene 6.38E-03 6.99E-09 5.40E-01 3.78E-09 2.03E-09 5.40E-01 1.09E-09 2.66E-13 2.07E-02 5.49E-15 4.87E-09
Toluene 4.40E-02 4.82E-08 NA  1.40E-08 NA  1.83E-12 NA  
Trichloroethene 4.00E-03 4.38E-09 5.90E-03 2.59E-11 1.27E-09 5.90E-03 7.50E-12 1.67E-13 7.00E-03 1.17E-15 3.34E-11
Vinyl chloride 1.00E-03 1.10E-09 7.20E-01 7.89E-10 3.18E-10 7.20E-01 2.29E-10 4.16E-14 2.73E-01 1.14E-14 1.02E-09
Xylenes, total 9.09E-02 9.96E-08 NA  2.89E-08 NA  3.78E-12 NA  

Total Risk: 7.68E-05 Total Risk: 1.32E-05 Total Risk: 1.51E-08 9.01E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 9E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-74
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Child Resident - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (6 years) Skin Surface Area (Soil Contact; 1 event per day) SA_s 2.90E+03 cm2/day [soil]

Body Weight BW 1.50E+01 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 8.24E+03 1.05E-01 1.00E+00 1.05E-01 3.06E-03 1.00E+00 3.06E-03 4.00E-06 1.40E-03 2.86E-03 1.11E-01
Antimony 3.48E+00 4.45E-05 4.00E-04 1.11E-01 1.29E-06 4.00E-04 3.23E-03 1.69E-09 NA  1.14E-01
Arsenic 1.81E+01 2.31E-04 3.00E-04 7.71E-01 2.01E-05 3.00E-04 6.71E-02 8.79E-09 4.29E-06 2.05E-03 8.41E-01
Barium 6.52E+02 8.34E-03 2.00E-01 4.17E-02 2.42E-04 2.00E-01 1.21E-03 3.17E-07 1.43E-04 2.22E-03 4.51E-02
Beryllium 2.81E-01 3.59E-06 2.00E-03 1.80E-03 1.04E-07 2.00E-03 5.21E-05 1.37E-10 2.00E-06 6.83E-05 1.92E-03
Cadmium 1.71E+00 2.19E-05 1.10E-05 1.99E+00 6.34E-08 1.10E-05 5.76E-03 8.31E-10 2.86E-06 2.91E-04 1.99E+00
Chromium 1.66E+02 2.12E-03 NA  6.15E-05 NA  8.06E-08 NA  
Cobalt 6.47E+00 8.27E-05 3.00E-04 2.76E-01 2.40E-06 3.00E-04 8.00E-03 3.14E-09 1.71E-06 1.83E-03 2.86E-01
Copper 1.14E+02 1.46E-03 4.00E-02 3.64E-02 4.23E-05 4.00E-02 1.06E-03 5.54E-08 NA  3.75E-02
Iron 2.14E+04 2.74E-01 7.00E-01 3.91E-01 7.93E-03 7.00E-01 1.13E-02 1.04E-05 NA  4.02E-01
Lead 2.75E+03 3.52E-02 NA  1.02E-03 NA  1.34E-06 NA  
Manganese 3.24E+02 4.14E-03 2.40E-02 1.73E-01 1.20E-04 2.40E-02 5.01E-03 1.57E-07 1.43E-05 1.10E-02 1.89E-01
Nickel 2.45E+01 3.13E-04 1.10E-02 2.85E-02 9.08E-06 1.10E-02 8.26E-04 1.19E-08 2.57E-05 4.63E-04 2.98E-02
Selenium 3.50E+00 4.47E-05 5.00E-03 8.95E-03 1.30E-06 5.00E-03 2.60E-04 1.70E-09 5.71E-03 2.98E-07 9.21E-03
Silver 4.95E-01 6.33E-06 5.00E-03 1.27E-03 1.84E-07 5.00E-03 3.67E-05 2.40E-10 NA  1.30E-03
Thallium 2.60E+00 3.32E-05 6.60E-05 5.04E-01 9.64E-07 6.60E-05 1.46E-02 1.26E-09 NA  5.18E-01
Vanadium 2.89E+01 3.69E-04 5.00E-03 7.39E-02 1.07E-05 5.00E-03 2.14E-03 1.40E-08 NA  7.60E-02

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Zinc 3.21E+02 4.10E-03 3.00E-01 1.37E-02 1.19E-04 3.00E-01 3.97E-04 1.56E-07 NA  1.41E-02
Pesticides/PCBs
4,4'-DDD 3.79E+00 4.85E-05 NA  7.03E-06 NA  1.84E-09 NA  
4,4'-DDE 2.10E+00 2.68E-05 NA  3.89E-06 NA  1.02E-09 NA  
4,4'-DDT 8.05E+01 1.03E-03 5.00E-04 2.06E+00 1.49E-04 5.00E-04 2.98E-01 3.91E-08 NA  2.36E+00
alpha-BHC 6.00E-03 7.67E-08 5.00E-04 1.53E-04 1.11E-08 5.00E-04 2.22E-05 2.91E-12 NA  1.76E-04
alpha-Chlordane 8.10E-02 1.04E-06 3.30E-05 3.14E-02 1.50E-07 3.30E-05 4.55E-03 3.93E-11 2.00E-04 1.97E-07 3.59E-02
beta-BHC 2.40E-02 3.07E-07 NA  4.45E-08 NA  1.17E-11 NA  
Dieldrin 8.60E-02 1.10E-06 5.00E-05 2.20E-02 1.59E-07 5.00E-05 3.19E-03 4.18E-11 NA  2.52E-02
Endosulfan I 7.40E-04 9.46E-09 6.00E-03 1.58E-06 1.37E-09 6.00E-03 2.29E-07 3.59E-13 NA  1.81E-06
Endosulfan sulfate 4.40E-03 5.63E-08 6.00E-03 9.38E-06 8.16E-09 6.00E-03 1.36E-06 2.14E-12 NA  1.07E-05
Endrin 1.40E-02 1.79E-07 3.00E-04 5.97E-04 2.60E-08 3.00E-04 8.65E-05 6.80E-12 NA  6.83E-04
Endrin aldehyde 4.90E-03 6.26E-08 3.00E-04 2.09E-04 9.08E-09 3.00E-04 3.03E-05 2.38E-12 NA  2.39E-04
Endrin ketone 6.90E-03 8.82E-08 3.00E-04 2.94E-04 1.28E-08 3.00E-04 4.26E-05 3.35E-12 NA  3.37E-04
gamma-BHC 2.16E-01 2.76E-06 3.00E-04 9.21E-03 4.00E-07 3.00E-04 1.33E-03 1.05E-10 NA  1.05E-02
gamma-Chlordane 8.30E-02 1.06E-06 3.30E-05 3.22E-02 1.54E-07 3.30E-05 4.66E-03 4.03E-11 2.00E-04 2.02E-07 3.68E-02
Heptachlor 6.50E-04 8.31E-09 3.00E-05 2.77E-04 1.21E-09 3.00E-05 4.02E-05 3.16E-13 3.00E-05 1.05E-08 3.17E-04
Heptachlor epoxide 2.80E-03 3.58E-08 1.30E-05 2.75E-03 5.19E-09 1.30E-05 3.99E-04 1.36E-12 NA  3.15E-03
Methoxychlor 7.00E-03 8.95E-08 2.00E-05 4.47E-03 1.30E-08 2.00E-05 6.49E-04 3.40E-12 2.00E-05 1.70E-07 5.12E-03
Aroclor-1260 3.30E-02 4.22E-07 2.00E-05 2.11E-02 1.84E-07 2.00E-05 9.18E-03 1.60E-11 NA  3.03E-02
SVOCs/VOCs
1,2-Dichlorobenzene 1.05E+00 1.34E-05 9.00E-02 1.49E-04 3.89E-06 9.00E-02 4.33E-05 5.10E-10 5.71E-02 8.93E-09 1.92E-04
1,4-Dichlorobenzene 2.00E-03 2.56E-08 7.00E-02 3.65E-07 7.42E-09 7.00E-02 1.06E-07 9.72E-13 2.29E-01 4.25E-12 4.71E-07
1,4-Dioxane (p-dioxane) 7.42E-02 9.49E-07 1.00E-01 9.49E-06 2.75E-07 1.00E-01 2.75E-06 3.60E-11 8.57E-01 4.21E-11 1.22E-05
2-Methylnaphthalene 1.36E+00 1.74E-05 4.00E-03 4.35E-03 7.56E-06 4.00E-03 1.89E-03 6.61E-10 NA  6.24E-03
Acetophenone 2.36E-01 3.02E-06 1.00E-01 3.02E-05 8.75E-07 1.00E-01 8.75E-06 1.15E-10 NA  3.89E-05
Anthracene 8.10E-02 1.04E-06 3.00E-01 3.45E-06 4.50E-07 3.00E-01 1.50E-06 3.93E-11 NA  4.95E-06
Benzo(a)anthracene 4.95E-01 6.33E-06 NA  2.75E-06 NA  2.40E-10 NA  
Benzo(a)pyrene 6.17E-01 7.89E-06 NA  3.43E-06 NA  3.00E-10 NA  
Benzo(b)fluoranthene 5.01E-01 6.41E-06 NA  2.79E-06 NA  2.43E-10 NA  
Benzo(g,h,i)perylene 5.81E-01 7.43E-06 NA  3.23E-06 NA  2.82E-10 NA  
Benzo(k)fluoranthene 4.95E-01 6.33E-06 NA  2.75E-06 NA  2.40E-10 NA  
Benzyl butyl phthalate 2.70E-01 3.45E-06 2.00E-01 1.73E-05 1.00E-06 2.00E-01 5.01E-06 1.31E-10 NA  2.23E-05
bis(2-Ethylhexyl)phthalate 9.04E-01 1.16E-05 2.00E-02 5.78E-04 3.35E-06 2.00E-02 1.68E-04 4.39E-10 NA  7.45E-04
Caprolactam 2.30E-01 2.94E-06 5.00E-01 5.88E-06 8.53E-07 5.00E-01 1.71E-06 1.12E-10 NA  7.59E-06
Chrysene 5.97E-01 7.63E-06 NA  3.32E-06 NA  2.90E-10 NA  
Dibenz(a,h)anthracene 2.67E-01 3.41E-06 NA  1.48E-06 NA  1.30E-10 NA  
Fluoranthene 7.35E-01 9.40E-06 4.00E-02 2.35E-04 4.09E-06 4.00E-02 1.02E-04 3.57E-10 NA  3.37E-04
Indeno(1,2,3-c,d)pyrene 6.00E-01 7.67E-06 NA  3.34E-06 NA  2.91E-10 NA  
Naphthalene 2.49E-01 3.18E-06 2.00E-02 1.59E-04 1.38E-06 2.00E-02 6.92E-05 1.21E-10 8.57E-04 1.41E-07 2.29E-04
Phenanthrene 3.08E-01 3.94E-06 NA  1.71E-06 NA  1.50E-10 NA  
Pyrene 1.02E+00 1.30E-05 3.00E-02 4.35E-04 5.67E-06 3.00E-02 1.89E-04 4.95E-10 NA  6.24E-04
1,1-Dichloroethane 6.83E-03 8.73E-08 2.00E-01 4.37E-07 2.53E-08 2.00E-01 1.27E-07 3.32E-12 NA  5.63E-07
Acetone 6.05E-02 7.74E-07 9.00E-01 8.59E-07 2.24E-07 9.00E-01 2.49E-07 2.94E-11 8.86E+00 3.32E-12 1.11E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Chlorobenzene 2.24E+00 2.86E-05 2.00E-02 1.43E-03 8.31E-06 2.00E-02 4.15E-04 1.09E-09 1.43E-02 7.62E-08 1.85E-03
cis-1,2-Dichloroethene 1.80E-02 2.30E-07 1.00E-02 2.30E-05 6.67E-08 1.00E-02 6.67E-06 8.74E-12 NA  2.97E-05
Ethylbenzene 1.01E-02 1.29E-07 1.00E-01 1.29E-06 3.74E-08 1.00E-01 3.74E-07 4.91E-12 2.86E-01 1.72E-11 1.67E-06
Isopropylbenzene (cumene) 1.05E-01 1.34E-06 1.00E-01 1.34E-05 3.89E-07 1.00E-01 3.89E-06 5.10E-11 1.14E-01 4.46E-10 1.73E-05
Methyl ethyl ketone 1.79E-02 2.29E-07 6.00E-01 3.81E-07 6.64E-08 6.00E-01 1.11E-07 8.70E-12 1.43E+00 6.09E-12 4.92E-07
Methyl isobutyl ketone 6.50E-03 8.31E-08 8.00E-02 1.04E-06 2.41E-08 8.00E-02 3.01E-07 3.16E-12 8.57E-01 3.68E-12 1.34E-06
Methylcyclohexane 1.07E-01 1.37E-06 NA  3.97E-07 NA  5.20E-11 8.60E-01 6.04E-11 6.04E-11
Methylene chloride 6.31E-03 8.07E-08 6.00E-02 1.34E-06 2.34E-08 6.00E-02 3.90E-07 3.07E-12 2.86E-01 1.07E-11 1.73E-06
Tetrachloroethene 6.38E-03 8.16E-08 1.00E-02 8.16E-06 2.37E-08 1.00E-02 2.37E-06 3.10E-12 1.00E-02 3.10E-10 1.05E-05
Toluene 4.40E-02 5.63E-07 8.00E-02 7.03E-06 1.63E-07 8.00E-02 2.04E-06 2.14E-11 8.57E-02 2.49E-10 9.07E-06
Trichloroethene 4.00E-03 5.11E-08 3.00E-04 1.70E-04 1.48E-08 3.00E-04 4.94E-05 1.94E-12 1.00E-02 1.94E-10 2.20E-04
Vinyl chloride 1.00E-03 1.28E-08 3.00E-03 4.26E-06 3.71E-09 3.00E-03 1.24E-06 4.86E-13 2.86E-02 1.70E-11 5.50E-06
Xylenes, total 9.09E-02 1.16E-06 2.00E-01 5.81E-06 3.37E-07 2.00E-01 1.69E-06 4.42E-11 2.86E-02 1.55E-09 7.50E-06

Total Risk (Hazard Index): 6.7 Total Risk (Hazard Index): 0.45 Total Risk (Hazard Index): 0.021 7.2
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 7
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-75
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Deep Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 1.3E-05 1.5E-06 1.9E-08 1.4E-05 35% 2.6E-06 1.1E-08 3.2E-05 3.2E-05 36%
Subtotal Metals 1.3E-05 1.5E-06 2.3E-08 1.4E-05 35% 2.6E-06 1.4E-08 3.2E-05 3.2E-05 36%

Pesticides/PCBs
4,4'-DDD 4.3E-07 8.5E-08 6.5E-11 5.1E-07 1.3% 1.4E-07 3.8E-11 1.1E-06 1.1E-06 1.3%
4,4'-DDT 1.3E-05 2.6E-06 2.0E-09 1.5E-05 38% 4.3E-06 1.1E-09 3.4E-05 3.4E-05 38%
Dieldrin 6.5E-07 1.3E-07 9.9E-11 7.8E-07 1.9% 2.2E-07 5.8E-11 1.7E-06 1.7E-06 1.9%
Subtotal Pest/PCBs 1.5E-05 2.9E-06 2.2E-09 1.7E-05 43% 4.9E-06 1.3E-09 3.9E-05 3.9E-05 43%

Semivolatile Organic Compounds
Benzo(a)pyrene 3.5E-06 2.1E-06 1.7E-10 5.6E-06 14% 3.5E-06 9.9E-11 1.2E-05 1.2E-05 13%
Dibenz(a,h)anthracene 9.2E-07 5.5E-07 8.0E-11 1.5E-06 4% 9.3E-07 4.7E-11 3.1E-06 3.1E-06 3%
Subtotal SVOCs/VOCs 5.6E-06 3.4E-06 3.1E-10 9.0E-06 22% 5.7E-06 1.8E-10 1.9E-05 1.9E-05 21%

Total: 3.3E-05 7.8E-06 2.6E-08 4.1E-05 1.3E-05 1.5E-08 9.0E-05 9.0E-05

Total Estimated Cancer Risk Across All Exposure Routes: 4E-05 9E-05

Sum of Adult and Child Excess Lifetime Cancer Risk (30 year exposure): 7.4E-05 2.1E-05 4.1E-08 1.31E-04

Total Estimated Adult plus Child Cancer Risk Across All Exposure Routes: 1E-04

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-76
Noncancer Risk Results - Detailed Summary of Risk Drivers - Future Adult/Child Resident - Deep Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Noncarcinogenic Effects Risk Results - Hazard Quotients
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.1E-02 4.5E-04 1.2E-03 1.3E-02 2% 1.1E-01 3.1E-03 2.9E-03 1.1E-01 2%
Antimony 1.2E-02 4.8E-04  1.2E-02 2% 1.1E-01 3.2E-03  1.1E-01 2%
Arsenic 8.3E-02 9.9E-03 8.8E-04 9.3E-02 16% 7.7E-01 6.7E-02 2.1E-03 8.4E-01 12%
Cadmium 4.7E-03 1.9E-05 1.2E-04 4.8E-03 1% 2.0E+00 5.8E-03 2.9E-04 2.0E+00 28%
Cobalt 3.0E-02 1.2E-03 7.9E-04 3.2E-02 5% 2.8E-01 8.0E-03 1.8E-03 2.9E-01 4%
Iron 4.2E-02 1.7E-03  4.4E-02 8% 3.9E-01 1.1E-02  4.0E-01 6%
Manganese 1.8E-02 7.4E-04 4.7E-03 2.4E-02 4% 1.7E-01 5.0E-03 1.1E-02 1.9E-01 3%
Thallium 5.4E-02 2.2E-03  5.6E-02 10% 5.0E-01 1.5E-02  5.2E-01 7%
Subtotal Metals 2.8E-01 1.7E-02 8.9E-03 3.0E-01 52% 4.5E+00 1.2E-01 2.1E-02 4.7E+00 65%

Pesticides/PCBs
4,4'-DDT 2.2E-01 4.4E-02  2.6E-01 46% 2.1E+00 3.0E-01  2.4E+00 33%
Subtotal Pest/PCBs 2.3E-01 4.6E-02 1.7E-07 2.7E-01 47% 2.2E+00 3.2E-01 5.8E-07 2.5E+00 35%

Total: 0.5 0.06 0.009 0.6 6.7 0.4 0.02 7.2

Total Estimated Hazard Index Across All Exposure Routes: 0.6 7

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-77
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Occupational Exposure Scenario - Future Industrial Worker - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 8.24E+03 2.88E-03 NA  3.28E-04 NA  4.38E-07 NA  
Antimony 3.48E+00 1.22E-06 NA  1.39E-07 NA  1.85E-10 NA  
Arsenic 1.81E+01 6.33E-06 1.50E+00 9.49E-06 2.16E-06 1.50E+00 3.24E-06 9.61E-10 1.51E+01 1.45E-08 1.27E-05
Barium 6.52E+02 2.28E-04 NA  2.60E-05 NA  3.46E-08 NA  
Beryllium 2.81E-01 9.82E-08 NA  1.12E-08 NA  1.49E-11 8.40E+00 1.25E-10 1.25E-10
Cadmium 1.71E+00 5.98E-07 NA  6.81E-09 NA  9.08E-11 6.30E+00 5.72E-10 5.72E-10
Chromium 1.66E+02 5.80E-05 NA  6.61E-06 NA  8.82E-09 NA  
Cobalt 6.47E+00 2.26E-06 NA  2.58E-07 NA  3.44E-10 3.15E+00 1.08E-09 1.08E-09
Copper 1.14E+02 3.98E-05 NA  4.54E-06 NA  6.05E-09 NA  
Iron 2.14E+04 7.48E-03 NA  8.53E-04 NA  1.14E-06 NA  
Lead 2.75E+03 9.61E-04 NA  1.10E-04 NA  1.46E-07 NA  
Manganese 3.24E+02 1.13E-04 NA  1.29E-05 NA  1.72E-08 NA  
Nickel 2.45E+01 8.56E-06 NA  9.76E-07 NA  1.30E-09 9.10E-01 1.18E-09 1.18E-09
Selenium 3.50E+00 1.22E-06 NA  1.39E-07 NA  1.86E-10 NA  
Silver 4.95E-01 1.73E-07 NA  1.97E-08 NA  2.63E-11 NA  
Thallium 2.60E+00 9.09E-07 NA  1.04E-07 NA  1.38E-10 NA  
Vanadium 2.89E+01 1.01E-05 NA  1.15E-06 NA  1.53E-09 NA  
Zinc 3.21E+02 1.12E-04 NA  1.28E-05 NA  1.70E-08 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 3.79E+00 1.32E-06 2.40E-01 3.18E-07 7.55E-07 2.40E-01 1.81E-07 2.01E-10 2.42E-01 4.86E-11 4.99E-07
4,4'-DDE 2.10E+00 7.34E-07 3.40E-01 2.50E-07 4.18E-07 3.40E-01 1.42E-07 1.12E-10 3.40E-01 3.79E-11 3.92E-07
4,4'-DDT 8.05E+01 2.81E-05 3.40E-01 9.56E-06 1.60E-05 3.40E-01 5.45E-06 4.28E-09 3.40E-01 1.45E-09 1.50E-05
alpha-BHC 6.00E-03 2.10E-09 6.30E+00 1.32E-08 1.20E-09 6.30E+00 7.53E-09 3.19E-13 6.30E+00 2.01E-12 2.07E-08
alpha-Chlordane 8.10E-02 2.83E-08 1.30E+00 3.68E-08 1.61E-08 1.30E+00 2.10E-08 4.30E-12 3.50E-01 1.51E-12 5.78E-08
beta-BHC 2.40E-02 8.39E-09 1.80E+00 1.51E-08 4.78E-09 1.80E+00 8.60E-09 1.27E-12 1.86E+00 2.36E-12 2.37E-08
Dieldrin 8.60E-02 3.01E-08 1.60E+01 4.81E-07 1.71E-08 1.60E+01 2.74E-07 4.57E-12 1.61E+01 7.35E-11 7.55E-07
Endosulfan I 7.40E-04 2.59E-10 NA  1.47E-10 NA  3.93E-14 NA  
Endosulfan sulfate 4.40E-03 1.54E-09 NA  8.76E-10 NA  2.34E-13 NA  
Endrin 1.40E-02 4.89E-09 NA  2.79E-09 NA  7.44E-13 NA  
Endrin aldehyde 4.90E-03 1.71E-09 NA  9.76E-10 NA  2.60E-13 NA  
Endrin ketone 6.90E-03 2.41E-09 NA  1.37E-09 NA  3.66E-13 NA  
gamma-BHC 2.16E-01 7.55E-08 1.10E+00 8.30E-08 4.30E-08 1.10E+00 4.73E-08 1.15E-11 1.09E+00 1.24E-11 1.30E-07
gamma-Chlordane 8.30E-02 2.90E-08 1.20E+00 3.48E-08 1.65E-08 1.20E+00 1.98E-08 4.41E-12 3.50E-01 1.54E-12 5.46E-08
Heptachlor 6.50E-04 2.27E-10 4.50E+00 1.02E-09 1.29E-10 4.50E+00 5.83E-10 3.45E-14 4.55E+00 1.57E-13 1.60E-09
Heptachlor epoxide 2.80E-03 9.78E-10 9.10E+00 8.90E-09 5.58E-10 9.10E+00 5.08E-09 1.49E-13 9.10E+00 1.35E-12 1.40E-08
Methoxychlor 7.00E-03 2.45E-09 NA  1.39E-09 NA  3.72E-13 NA  
Aroclor-1260 3.30E-02 1.15E-08 2.00E+00 2.31E-08 1.97E-08 2.00E+00 3.94E-08 1.75E-12 2.00E+00 3.51E-12 6.25E-08
SVOCs/VOCs
1,2-Dichlorobenzene 1.05E+00 3.67E-07 NA  4.18E-07 NA  5.58E-11 NA  
1,4-Dichlorobenzene 2.00E-03 6.99E-10 5.40E-03 3.77E-12 7.97E-10 5.40E-03 4.30E-12 1.06E-13 3.85E-02 4.09E-15 8.08E-12
1,4-Dioxane (p-dioxane) 7.42E-02 2.59E-08 2.70E-02 7.00E-10 2.96E-08 2.70E-02 7.98E-10 3.94E-12 2.70E-02 1.06E-13 1.50E-09
2-Methylnaphthalene 1.36E+00 4.75E-07 NA  8.13E-07 NA  7.22E-11 NA  
Acetophenone 2.36E-01 8.25E-08 NA  9.40E-08 NA  1.25E-11 NA  
Anthracene 8.10E-02 2.83E-08 NA  4.84E-08 NA  4.30E-12 NA  
Benzo(a)anthracene 4.95E-01 1.73E-07 1.20E+00 2.08E-07 2.96E-07 1.20E+00 3.55E-07 2.63E-11 3.85E-01 1.01E-11 5.63E-07
Benzo(a)pyrene 6.17E-01 2.16E-07 1.20E+01 2.59E-06 3.69E-07 1.20E+01 4.42E-06 3.28E-11 3.85E+00 1.26E-10 7.01E-06
Benzo(b)fluoranthene 5.01E-01 1.75E-07 1.20E+00 2.10E-07 2.99E-07 1.20E+00 3.59E-07 2.66E-11 3.85E-01 1.02E-11 5.69E-07
Benzo(g,h,i)perylene 5.81E-01 2.03E-07 NA  3.47E-07 NA  3.09E-11 NA  
Benzo(k)fluoranthene 4.95E-01 1.73E-07 1.20E+00 2.08E-07 2.96E-07 1.20E+00 3.55E-07 2.63E-11 3.85E-01 1.01E-11 5.63E-07
Benzyl butyl phthalate 2.70E-01 9.44E-08 1.90E-03 1.79E-10 1.08E-07 1.90E-03 2.04E-10 1.43E-11 NA  3.84E-10
bis(2-Ethylhexyl)phthalate 9.04E-01 3.16E-07 1.40E-02 4.42E-09 3.60E-07 1.40E-02 5.04E-09 4.80E-11 8.40E-03 4.03E-13 9.46E-09
Caprolactam 2.30E-01 8.04E-08 NA  9.16E-08 NA  1.22E-11 NA  
Chrysene 5.97E-01 2.09E-07 1.20E-01 2.50E-08 3.57E-07 1.20E-01 4.28E-08 3.17E-11 3.85E-02 1.22E-12 6.78E-08
Dibenz(a,h)anthracene 2.67E-01 9.33E-08 7.30E+00 6.81E-07 1.60E-07 7.30E+00 1.16E-06 1.42E-11 4.20E+00 5.96E-11 1.85E-06
Fluoranthene 7.35E-01 2.57E-07 NA  4.39E-07 NA  3.90E-11 NA  
Indeno(1,2,3-c,d)pyrene 6.00E-01 2.10E-07 1.20E+00 2.52E-07 3.59E-07 1.20E+00 4.30E-07 3.19E-11 3.85E-01 1.23E-11 6.82E-07
Naphthalene 2.49E-01 8.70E-08 1.20E-01 1.04E-08 1.49E-07 1.20E-01 1.79E-08 1.32E-11 1.19E-01 1.57E-12 2.83E-08
Phenanthrene 3.08E-01 1.08E-07 NA  1.84E-07 NA  1.64E-11 NA  
Pyrene 1.02E+00 3.56E-07 NA  6.10E-07 NA  5.42E-11 NA  
1,1-Dichloroethane 6.83E-03 2.39E-09 5.70E-03 1.36E-11 2.72E-09 5.70E-03 1.55E-11 3.63E-13 5.70E-03 2.07E-15 2.91E-11
Acetone 6.05E-02 2.11E-08 NA  2.41E-08 NA  3.21E-12 NA  
Chlorobenzene 2.24E+00 7.83E-07 NA  8.92E-07 NA  1.19E-10 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

cis-1,2-Dichloroethene 1.80E-02 6.29E-09 NA  7.17E-09 NA  9.56E-13 NA  
Ethylbenzene 1.01E-02 3.53E-09 1.10E-02 3.88E-11 4.02E-09 1.10E-02 4.43E-11 5.36E-13 8.75E-03 4.69E-15 8.31E-11
Isopropylbenzene (cumene) 1.05E-01 3.67E-08 NA  4.18E-08 NA  5.58E-12 NA  
Methyl ethyl ketone 1.79E-02 6.26E-09 NA  7.13E-09 NA  9.51E-13 NA  
Methyl isobutyl ketone 6.50E-03 2.27E-09 NA  2.59E-09 NA  3.45E-13 NA  
Methylcyclohexane 1.07E-01 3.74E-08 NA  4.26E-08 NA  5.68E-12 NA  
Methylene chloride 6.31E-03 2.21E-09 1.40E-02 3.09E-11 2.51E-09 1.40E-02 3.52E-11 3.35E-13 3.50E-03 1.17E-15 6.61E-11
Tetrachloroethene 6.38E-03 2.23E-09 5.40E-01 1.20E-09 2.54E-09 5.40E-01 1.37E-09 3.39E-13 2.07E-02 7.00E-15 2.58E-09
Toluene 4.40E-02 1.54E-08 NA  1.75E-08 NA  2.34E-12 NA  
Trichloroethene 4.00E-03 1.40E-09 5.90E-03 8.25E-12 1.59E-09 5.90E-03 9.40E-12 2.12E-13 7.00E-03 1.49E-15 1.77E-11
Vinyl chloride 1.00E-03 3.49E-10 7.20E-01 2.52E-10 3.98E-10 7.20E-01 2.87E-10 5.31E-14 2.73E-01 1.45E-14 5.38E-10
Xylenes, total 9.09E-02 3.18E-08 NA  3.62E-08 NA  4.83E-12 NA  

Total Risk: 2.45E-05 Total Risk: 1.66E-05 Total Risk: 1.93E-08 4.11E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 4E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-78
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Occupational Exposure Scenario - Future Industrial Worker - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 8.240E+03 8.06E-03 1.00E+00 8.06E-03 9.19E-04 1.00E+00 9.19E-04 1.23E-06 1.40E-03 8.75E-04 9.86E-03
Antimony 3.480E+00 3.41E-06 4.00E-04 8.51E-03 3.88E-07 4.00E-04 9.70E-04 5.17E-10 NA 9.48E-03
Arsenic 1.810E+01 1.77E-05 3.00E-04 5.90E-02 6.06E-06 3.00E-04 2.02E-02 2.69E-09 4.29E-06 6.28E-04 7.99E-02
Barium 6.520E+02 6.38E-04 2.00E-01 3.19E-03 7.27E-05 2.00E-01 3.64E-04 9.70E-08 1.43E-04 6.79E-04 4.23E-03
Beryllium 2.810E-01 2.75E-07 2.00E-03 1.37E-04 3.13E-08 2.00E-03 1.57E-05 4.18E-11 2.00E-06 2.09E-05 1.74E-04
Cadmium 1.710E+00 1.67E-06 5.00E-04 3.35E-03 1.91E-08 5.00E-04 3.81E-05 2.54E-10 2.86E-06 8.90E-05 3.47E-03
Chromium 1.660E+02 1.62E-04 NA 1.85E-05 NA 2.47E-08 NA
Cobalt 6.470E+00 6.33E-06 3.00E-04 2.11E-02 7.22E-07 3.00E-04 2.41E-03 9.62E-10 1.71E-06 5.61E-04 2.41E-02
Copper 1.140E+02 1.12E-04 4.00E-02 2.79E-03 1.27E-05 4.00E-02 3.18E-04 1.70E-08 NA 3.11E-03
Iron 2.140E+04 2.09E-02 7.00E-01 2.99E-02 2.39E-03 7.00E-01 3.41E-03 3.18E-06 NA 3.33E-02
Lead 2.750E+03 2.69E-03 NA 3.07E-04 NA 4.09E-07 NA
Manganese 3.240E+02 3.17E-04 2.40E-02 1.32E-02 3.61E-05 2.40E-02 1.51E-03 4.82E-08 1.43E-05 3.37E-03 1.81E-02
Nickel 2.450E+01 2.40E-05 2.00E-02 1.20E-03 2.73E-06 2.00E-02 1.37E-04 3.64E-09 2.57E-05 1.42E-04 1.48E-03
Selenium 3.500E+00 3.42E-06 5.00E-03 6.85E-04 3.90E-07 5.00E-03 7.81E-05 5.20E-10 5.71E-03 9.11E-08 7.63E-04
Silver 4.950E-01 4.84E-07 5.00E-03 9.69E-05 5.52E-08 5.00E-03 1.10E-05 7.36E-11 NA 1.08E-04
Thallium 2.600E+00 2.54E-06 6.60E-05 3.85E-02 2.90E-07 6.60E-05 4.39E-03 3.87E-10 NA 4.29E-02
Vanadium 2.890E+01 2.83E-05 5.00E-03 5.66E-03 3.22E-06 5.00E-03 6.45E-04 4.30E-09 NA 6.30E-03
Zinc 3.210E+02 3.14E-04 3.00E-01 1.05E-03 3.58E-05 3.00E-01 1.19E-04 4.77E-08 NA 1.17E-03
Pesticides/PCBs
4,4'-DDD 3.790E+00 3.71E-06 NA 2.11E-06 NA 5.64E-10 NA
4,4'-DDE 2.100E+00 2.05E-06 NA 1.17E-06 NA 3.12E-10 NA
4,4'-DDT 8.050E+01 7.88E-05 5.00E-04 1.58E-01 4.49E-05 5.00E-04 8.98E-02 1.20E-08 NA 2.47E-01

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

alpha-BHC 6.000E-03 5.87E-09 5.00E-04 1.17E-05 3.35E-09 5.00E-04 6.69E-06 8.92E-13 NA 1.84E-05
alpha-Chlordane 8.100E-02 7.93E-08 5.00E-04 1.59E-04 4.52E-08 5.00E-04 9.04E-05 1.20E-11 2.00E-04 6.02E-08 2.49E-04
beta-BHC 2.400E-02 2.35E-08 NA 1.34E-08 NA 3.57E-12 NA
Dieldrin 8.600E-02 8.41E-08 5.00E-05 1.68E-03 4.80E-08 5.00E-05 9.59E-04 1.28E-11 NA 2.64E-03
Endosulfan I 7.400E-04 7.24E-10 6.00E-03 1.21E-07 4.13E-10 6.00E-03 6.88E-08 1.10E-13 NA 1.89E-07
Endosulfan sulfate 4.400E-03 4.31E-09 6.00E-03 7.18E-07 2.45E-09 6.00E-03 4.09E-07 6.54E-13 NA 1.13E-06
Endrin 1.400E-02 1.37E-08 3.00E-04 4.57E-05 7.81E-09 3.00E-04 2.60E-05 2.08E-12 NA 7.17E-05
Endrin aldehyde 4.900E-03 4.79E-09 3.00E-04 1.60E-05 2.73E-09 3.00E-04 9.11E-06 7.29E-13 NA 2.51E-05
Endrin ketone 6.900E-03 6.75E-09 3.00E-04 2.25E-05 3.85E-09 3.00E-04 1.28E-05 1.03E-12 NA 3.53E-05
gamma-BHC 2.160E-01 2.11E-07 3.00E-04 7.05E-04 1.20E-07 3.00E-04 4.02E-04 3.21E-11 NA 1.11E-03
gamma-Chlordane 8.300E-02 8.12E-08 5.00E-04 1.62E-04 4.63E-08 5.00E-04 9.26E-05 1.23E-11 2.00E-04 6.17E-08 2.55E-04
Heptachlor 6.500E-04 6.36E-10 3.00E-05 2.12E-05 3.63E-10 3.00E-05 1.21E-05 9.67E-14 NA 3.33E-05
Heptachlor epoxide 2.800E-03 2.74E-09 1.30E-05 2.11E-04 1.56E-09 1.30E-05 1.20E-04 4.16E-13 NA 3.31E-04
Methoxychlor 7.000E-03 6.85E-09 2.00E-05 3.42E-04 3.90E-09 2.00E-05 1.95E-04 1.04E-12 NA 5.38E-04
Aroclor-1260 3.300E-02 3.23E-08 2.00E-05 1.61E-03 5.52E-08 2.00E-05 2.76E-03 4.91E-12 NA 4.38E-03
SVOCs/VOCs
1,2-Dichlorobenzene 1.050E+00 1.03E-06 9.00E-02 1.14E-05 1.17E-06 9.00E-02 1.30E-05 1.56E-10 5.71E-02 2.73E-09 2.44E-05
1,4-Dichlorobenzene 2.000E-03 1.96E-09 7.00E-02 2.80E-08 2.23E-09 7.00E-02 3.19E-08 2.97E-13 2.29E-01 1.30E-12 5.98E-08
1,4-Dioxane (p-dioxane) 7.420E-02 7.26E-08 1.00E-01 7.26E-07 8.28E-08 1.00E-01 8.28E-07 1.10E-11 8.57E-01 1.29E-11 1.55E-06
2-Methylnaphthalene 1.360E+00 1.33E-06 4.00E-03 3.33E-04 2.28E-06 4.00E-03 5.69E-04 2.02E-10 NA 9.02E-04
Acetophenone 2.360E-01 2.31E-07 1.00E-01 2.31E-06 2.63E-07 1.00E-01 2.63E-06 3.51E-11 NA 4.94E-06
Anthracene 8.100E-02 7.93E-08 3.00E-01 2.64E-07 1.36E-07 3.00E-01 4.52E-07 1.20E-11 NA 7.16E-07
Benzo(a)anthracene 4.950E-01 4.84E-07 NA 8.28E-07 NA 7.36E-11 NA
Benzo(a)pyrene 6.170E-01 6.04E-07 NA 1.03E-06 NA 9.18E-11 NA
Benzo(b)fluoranthene 5.010E-01 4.90E-07 NA 8.38E-07 NA 7.45E-11 NA
Benzo(g,h,i)perylene 5.810E-01 5.68E-07 NA 9.72E-07 NA 8.64E-11 NA
Benzo(k)fluoranthene 4.950E-01 4.84E-07 NA 8.28E-07 NA 7.36E-11 NA
Benzyl butyl phthalate 2.700E-01 2.64E-07 2.00E-01 1.32E-06 3.01E-07 2.00E-01 1.51E-06 4.02E-11 NA 2.83E-06
bis(2-Ethylhexyl)phthalate 9.040E-01 8.85E-07 2.00E-02 4.42E-05 1.01E-06 2.00E-02 5.04E-05 1.34E-10 NA 9.46E-05
Caprolactam 2.300E-01 2.25E-07 5.00E-01 4.50E-07 2.57E-07 5.00E-01 5.13E-07 3.42E-11 NA 9.63E-07
Chrysene 5.970E-01 5.84E-07 NA 9.99E-07 NA 8.88E-11 NA
Dibenz(a,h)anthracene 2.670E-01 2.61E-07 NA 4.47E-07 NA 3.97E-11 NA
Fluoranthene 7.350E-01 7.19E-07 4.00E-02 1.80E-05 1.23E-06 4.00E-02 3.07E-05 1.09E-10 NA 4.87E-05
Indeno(1,2,3-c,d)pyrene 6.000E-01 5.87E-07 NA 1.00E-06 NA 8.92E-11 NA
Naphthalene 2.490E-01 2.44E-07 2.00E-02 1.22E-05 4.17E-07 2.00E-02 2.08E-05 3.70E-11 8.57E-04 4.32E-08 3.31E-05
Phenanthrene 3.080E-01 3.01E-07 NA 5.15E-07 NA 4.58E-11 NA
Pyrene 1.020E+00 9.98E-07 3.00E-02 3.33E-05 1.71E-06 3.00E-02 5.69E-05 1.52E-10 NA 9.02E-05
1,1-Dichloroethane 6.830E-03 6.68E-09 2.00E-01 3.34E-08 7.62E-09 2.00E-01 3.81E-08 1.02E-12 NA 7.15E-08
Acetone 6.050E-02 5.92E-08 9.00E-01 6.58E-08 6.75E-08 9.00E-01 7.50E-08 9.00E-12 8.86E+00 1.02E-12 1.41E-07
Chlorobenzene 2.240E+00 2.19E-06 2.00E-02 1.10E-04 2.50E-06 2.00E-02 1.25E-04 3.33E-10 1.43E-02 2.33E-08 2.35E-04
cis-1,2-Dichloroethene 1.800E-02 1.76E-08 1.00E-02 1.76E-06 2.01E-08 1.00E-02 2.01E-06 2.68E-12 NA 3.77E-06
Ethylbenzene 1.010E-02 9.88E-09 1.00E-01 9.88E-08 1.13E-08 1.00E-01 1.13E-07 1.50E-12 2.86E-01 5.26E-12 2.11E-07
Isopropylbenzene (cumene) 1.050E-01 1.03E-07 1.00E-01 1.03E-06 1.17E-07 1.00E-01 1.17E-06 1.56E-11 1.14E-01 1.37E-10 2.20E-06
Methyl ethyl ketone 1.790E-02 1.75E-08 6.00E-01 2.92E-08 2.00E-08 6.00E-01 3.33E-08 2.66E-12 1.43E+00 1.86E-12 6.25E-08
Methyl isobutyl ketone 6.500E-03 6.36E-09 8.00E-02 7.95E-08 7.25E-09 8.00E-02 9.06E-08 9.67E-13 8.57E-01 1.13E-12 1.70E-07
Methylcyclohexane 1.070E-01 1.05E-07 NA 1.19E-07 NA 1.59E-11 8.60E-01 1.85E-11 1.85E-11
Methylene chloride 6.310E-03 6.17E-09 6.00E-02 1.03E-07 7.04E-09 6.00E-02 1.17E-07 9.38E-13 2.86E-01 3.28E-12 2.20E-07
Tetrachloroethene 6.380E-03 6.24E-09 1.00E-02 6.24E-07 7.12E-09 1.00E-02 7.12E-07 9.49E-13 1.00E-02 9.49E-11 1.34E-06
Toluene 4.400E-02 4.31E-08 8.00E-02 5.38E-07 4.91E-08 8.00E-02 6.14E-07 6.54E-12 8.57E-02 7.63E-11 1.15E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Trichloroethene 4.000E-03 3.91E-09 3.00E-04 1.30E-05 4.46E-09 3.00E-04 1.49E-05 5.95E-13 1.00E-02 5.95E-11 2.79E-05
Vinyl chloride 1.000E-03 9.78E-10 3.00E-03 3.26E-07 1.12E-09 3.00E-03 3.72E-07 1.49E-13 2.86E-02 5.20E-12 6.98E-07
Xylenes, total 9.090E-02 8.89E-08 2.00E-01 4.45E-07 1.01E-07 2.00E-01 5.07E-07 1.35E-11 2.86E-02 4.73E-10 9.52E-07

Total Risk (Hazard Index): 3.60E-01 Total Risk (Hazard Index): 1.31E-01 Total Risk (Hazard Index): 6.37E-03 4.97E-01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 0
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-79
Risk Calculation Worksheet for Deep Soil - Carcinogenic Effects - Construction Exposure Scenario - Future Construction Worker - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.00E+06 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 8.24E+03 3.80E-04 NA  5.25E-05 NA  2.30E-05 NA  
Antimony 3.48E+00 1.61E-07 NA  2.22E-08 NA  9.73E-09 NA  
Arsenic 1.81E+01 8.35E-07 1.50E+00 1.25E-06 3.46E-07 1.50E+00 5.19E-07 5.06E-08 1.51E+01 7.62E-07 2.53E-06
Barium 6.52E+02 3.01E-05 NA  4.16E-06 NA  1.82E-06 NA  
Beryllium 2.81E-01 1.30E-08 NA  1.79E-09 NA  7.86E-10 8.40E+00 6.60E-09 6.60E-09
Cadmium 1.71E+00 7.89E-08 NA  1.09E-09 NA  4.78E-09 6.30E+00 3.01E-08 3.01E-08
Chromium 1.66E+02 7.66E-06 NA  1.06E-06 NA  4.64E-07 NA  
Cobalt 6.47E+00 2.98E-07 NA  4.12E-08 NA  1.81E-08 3.15E+00 5.70E-08 5.70E-08
Copper 1.14E+02 5.26E-06 NA  7.27E-07 NA  3.19E-07 NA  
Iron 2.14E+04 9.87E-04 NA  1.36E-04 NA  5.98E-05 NA  
Lead 2.75E+03 1.27E-04 NA  1.75E-05 NA  7.69E-06 NA  
Manganese 3.24E+02 1.49E-05 NA  2.07E-06 NA  9.06E-07 NA  
Nickel 2.45E+01 1.13E-06 NA  1.56E-07 NA  6.85E-08 9.10E-01 6.23E-08 6.23E-08
Selenium 3.50E+00 1.61E-07 NA  2.23E-08 NA  9.78E-09 NA  
Silver 4.95E-01 2.28E-08 NA  3.16E-09 NA  1.38E-09 NA  
Thallium 2.60E+00 1.20E-07 NA  1.66E-08 NA  7.27E-09 NA  
Vanadium 2.89E+01 1.33E-06 NA  1.84E-07 NA  8.08E-08 NA  
Zinc 3.21E+02 1.48E-05 NA  2.05E-06 NA  8.97E-07 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 3.79E+00 1.75E-07 2.40E-01 4.20E-08 1.21E-07 2.40E-01 2.90E-08 1.06E-08 2.42E-01 2.56E-09 7.35E-08
4,4'-DDE 2.10E+00 9.69E-08 3.40E-01 3.29E-08 6.69E-08 3.40E-01 2.28E-08 5.87E-09 3.40E-01 1.99E-09 5.77E-08
4,4'-DDT 8.05E+01 3.71E-06 3.40E-01 1.26E-06 2.57E-06 3.40E-01 8.72E-07 2.25E-07 3.40E-01 7.64E-08 2.21E-06
alpha-BHC 6.00E-03 2.77E-10 6.30E+00 1.74E-09 1.91E-10 6.30E+00 1.20E-09 1.68E-11 6.30E+00 1.06E-10 3.05E-09
alpha-Chlordane 8.10E-02 3.74E-09 1.30E+00 4.86E-09 2.58E-09 1.30E+00 3.36E-09 2.26E-10 3.50E-01 7.93E-11 8.29E-09
beta-BHC 2.40E-02 1.11E-09 1.80E+00 1.99E-09 7.65E-10 1.80E+00 1.38E-09 6.71E-11 1.86E+00 1.24E-10 3.49E-09
Dieldrin 8.60E-02 3.97E-09 1.60E+01 6.35E-08 2.74E-09 1.60E+01 4.39E-08 2.40E-10 1.61E+01 3.87E-09 1.11E-07
Endosulfan I 7.40E-04 3.41E-11 NA  2.36E-11 NA  2.07E-12 NA  
Endosulfan sulfate 4.40E-03 2.03E-10 NA  1.40E-10 NA  1.23E-11 NA  
Endrin 1.40E-02 6.46E-10 NA  4.46E-10 NA  3.91E-11 NA  
Endrin aldehyde 4.90E-03 2.26E-10 NA  1.56E-10 NA  1.37E-11 NA  
Endrin ketone 6.90E-03 3.18E-10 NA  2.20E-10 NA  1.93E-11 NA  
gamma-BHC 2.16E-01 9.96E-09 1.10E+00 1.10E-08 6.88E-09 1.10E+00 7.57E-09 6.04E-10 1.09E+00 6.55E-10 1.92E-08
gamma-Chlordane 8.30E-02 3.83E-09 1.20E+00 4.59E-09 2.65E-09 1.20E+00 3.17E-09 2.32E-10 3.50E-01 8.12E-11 7.85E-09
Heptachlor 6.50E-04 3.00E-11 4.50E+00 1.35E-10 2.07E-11 4.50E+00 9.32E-11 1.82E-12 4.55E+00 8.27E-12 2.36E-10
Heptachlor epoxide 2.80E-03 1.29E-10 9.10E+00 1.18E-09 8.92E-11 9.10E+00 8.12E-10 7.83E-12 9.10E+00 7.12E-11 2.06E-09
Methoxychlor 7.00E-03 3.23E-10 NA  2.23E-10 NA  1.96E-11 NA  
Aroclor-1260 3.30E-02 1.52E-09 2.00E+00 3.04E-09 3.16E-09 2.00E+00 6.31E-09 9.23E-11 2.00E+00 1.85E-10 9.54E-09
SVOCs/VOCs
1,2-Dichlorobenzene 1.05E+00 4.84E-08 NA  6.69E-08 NA  2.94E-09 NA  
1,4-Dichlorobenzene 2.00E-03 9.23E-11 5.40E-03 4.98E-13 1.27E-10 5.40E-03 6.88E-13 5.59E-12 3.85E-02 2.15E-13 1.40E-12
1,4-Dioxane (p-dioxane) 7.42E-02 3.42E-09 2.70E-02 9.24E-11 4.73E-09 2.70E-02 1.28E-10 2.07E-10 2.70E-02 5.59E-12 2.26E-10
2-Methylnaphthalene 1.36E+00 6.27E-08 NA  1.30E-07 NA  3.80E-09 NA  
Acetophenone 2.36E-01 1.09E-08 NA  1.50E-08 NA  6.60E-10 NA  
Anthracene 8.10E-02 3.74E-09 NA  7.74E-09 NA  2.26E-10 NA  
Benzo(a)anthracene 4.95E-01 2.28E-08 1.20E+00 2.74E-08 4.73E-08 1.20E+00 5.68E-08 1.38E-09 3.85E-01 5.33E-10 8.47E-08
Benzo(a)pyrene 6.17E-01 2.85E-08 1.20E+01 3.42E-07 5.90E-08 1.20E+01 7.08E-07 1.72E-09 3.85E+00 6.64E-09 1.06E-06
Benzo(b)fluoranthene 5.01E-01 2.31E-08 1.20E+00 2.77E-08 4.79E-08 1.20E+00 5.75E-08 1.40E-09 3.85E-01 5.39E-10 8.58E-08
Benzo(g,h,i)perylene 5.81E-01 2.68E-08 NA  5.55E-08 NA  1.62E-09 NA  
Benzo(k)fluoranthene 4.95E-01 2.28E-08 1.20E+00 2.74E-08 4.73E-08 1.20E+00 5.68E-08 1.38E-09 3.85E-01 5.33E-10 8.47E-08
Benzyl butyl phthalate 2.70E-01 1.25E-08 1.90E-03 2.37E-11 1.72E-08 1.90E-03 3.27E-11 7.55E-10 NA  5.64E-11
bis(2-Ethylhexyl)phthalate 9.04E-01 4.17E-08 1.40E-02 5.84E-10 5.76E-08 1.40E-02 8.07E-10 2.53E-09 8.40E-03 2.12E-11 1.41E-09
Caprolactam 2.30E-01 1.06E-08 NA  1.47E-08 NA  6.43E-10 NA  
Chrysene 5.97E-01 2.75E-08 1.20E-01 3.30E-09 5.71E-08 1.20E-01 6.85E-09 1.67E-09 3.85E-02 6.43E-11 1.02E-08
Dibenz(a,h)anthracene 2.67E-01 1.23E-08 7.30E+00 8.99E-08 2.55E-08 7.30E+00 1.86E-07 7.46E-10 4.20E+00 3.14E-09 2.79E-07
Fluoranthene 7.35E-01 3.39E-08 NA  7.03E-08 NA  2.05E-09 NA  
Indeno(1,2,3-c,d)pyrene 6.00E-01 2.77E-08 1.20E+00 3.32E-08 5.74E-08 1.20E+00 6.88E-08 1.68E-09 3.85E-01 6.46E-10 1.03E-07
Naphthalene 2.49E-01 1.15E-08 1.20E-01 1.38E-09 2.38E-08 1.20E-01 2.86E-09 6.96E-10 1.19E-01 8.28E-11 4.32E-09
Phenanthrene 3.08E-01 1.42E-08 NA  2.94E-08 NA  8.61E-10 NA  
Pyrene 1.02E+00 4.71E-08 NA  9.75E-08 NA  2.85E-09 NA  
1,1-Dichloroethane 6.83E-03 3.15E-10 5.70E-03 1.80E-12 4.35E-10 5.70E-03 2.48E-12 1.91E-11 5.70E-03 1.09E-13 4.39E-12
Acetone 6.05E-02 2.79E-09 NA  3.86E-09 NA  1.69E-10 NA  
Chlorobenzene 2.24E+00 1.03E-07 NA  1.43E-07 NA  6.26E-09 NA  
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

cis-1,2-Dichloroethene 1.80E-02 8.30E-10 NA  1.15E-09 NA  5.03E-11 NA  
Ethylbenzene 1.01E-02 4.66E-10 1.10E-02 5.12E-12 6.44E-10 1.10E-02 7.08E-12 2.82E-11 8.75E-03 2.47E-13 1.25E-11
Isopropylbenzene (cumene) 1.05E-01 4.84E-09 NA  6.69E-09 NA  2.94E-10 NA  
Methyl ethyl ketone 1.79E-02 8.26E-10 NA  1.14E-09 NA  5.00E-11 NA  
Methyl isobutyl ketone 6.50E-03 3.00E-10 NA  4.14E-10 NA  1.82E-11 NA  
Methylcyclohexane 1.07E-01 4.94E-09 NA  6.82E-09 NA  2.99E-10 NA  
Methylene chloride 6.31E-03 2.91E-10 1.40E-02 4.07E-12 4.02E-10 1.40E-02 5.63E-12 1.76E-11 3.50E-03 6.17E-14 9.77E-12
Tetrachloroethene 6.38E-03 2.94E-10 5.40E-01 1.59E-10 4.07E-10 5.40E-01 2.20E-10 1.78E-11 2.07E-02 3.68E-13 3.79E-10
Toluene 4.40E-02 2.03E-09 NA  2.80E-09 NA  1.23E-10 NA  
Trichloroethene 4.00E-03 1.85E-10 5.90E-03 1.09E-12 2.55E-10 5.90E-03 1.50E-12 1.12E-11 7.00E-03 7.83E-14 2.67E-12
Vinyl chloride 1.00E-03 4.61E-11 7.20E-01 3.32E-11 6.37E-11 7.20E-01 4.59E-11 2.80E-12 2.73E-01 7.63E-13 7.99E-11
Xylenes, total 9.09E-02 4.19E-09 NA  5.79E-09 NA  2.54E-10 NA  

Total Risk: 3.23E-06 Total Risk: 2.66E-06 Total Risk: 1.02E-06 6.91E-06
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 7E-06
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-80
Risk Calculation Worksheet for Deep Soil - Noncarcinogenic Effects - Construction Exposure Scenario - Future Construction Worker - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Deep Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.00E+06 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 8.240E+03 2.66E-02 1.00E+00 2.66E-02 3.68E-03 1.00E+00 3.68E-03 1.61E-03 1.40E-03 1.15E+00 1.18E+00
Antimony 3.480E+00 1.12E-05 4.00E-04 2.81E-02 1.55E-06 4.00E-04 3.88E-03 6.81E-07 NA  3.20E-02
Arsenic 1.810E+01 5.84E-05 3.00E-04 1.95E-01 2.42E-05 3.00E-04 8.08E-02 3.54E-06 4.29E-06 8.26E-01 1.10E+00
Barium 6.520E+02 2.11E-03 2.00E-01 1.05E-02 2.91E-04 2.00E-01 1.45E-03 1.28E-04 1.43E-04 8.93E-01 9.05E-01
Beryllium 2.810E-01 9.07E-07 2.00E-03 4.54E-04 1.25E-07 2.00E-03 6.27E-05 5.50E-08 2.00E-06 2.75E-02 2.80E-02
Cadmium 1.710E+00 5.52E-06 5.00E-04 1.10E-02 7.63E-08 5.00E-04 1.53E-04 3.35E-07 2.86E-06 1.17E-01 1.28E-01
Chromium 1.660E+02 5.36E-04 NA  7.41E-05 NA  3.25E-05 NA  
Cobalt 6.470E+00 2.09E-05 3.00E-04 6.96E-02 2.89E-06 3.00E-04 9.62E-03 1.27E-06 1.71E-06 7.39E-01 8.18E-01
Copper 1.140E+02 3.68E-04 4.00E-02 9.20E-03 5.09E-05 4.00E-02 1.27E-03 2.23E-05 NA  1.05E-02
Iron 2.140E+04 6.91E-02 7.00E-01 9.87E-02 9.55E-03 7.00E-01 1.36E-02 4.19E-03 NA  1.12E-01
Lead 2.750E+03 8.88E-03 NA  1.23E-03 NA  5.38E-04 NA  
Manganese 3.240E+02 1.05E-03 2.40E-02 4.36E-02 1.45E-04 2.40E-02 6.02E-03 6.34E-05 1.43E-05 4.44E+00 4.49E+00
Nickel 2.450E+01 7.91E-05 2.00E-02 3.96E-03 1.09E-05 2.00E-02 5.47E-04 4.79E-06 2.57E-05 1.86E-01 1.91E-01
Selenium 3.500E+00 1.13E-05 5.00E-03 2.26E-03 1.56E-06 5.00E-03 3.12E-04 6.85E-07 5.71E-03 1.20E-04 2.69E-03
Silver 4.950E-01 1.60E-06 5.00E-03 3.20E-04 2.21E-07 5.00E-03 4.42E-05 9.69E-08 NA  3.64E-04
Thallium 2.600E+00 8.40E-06 6.60E-05 1.27E-01 1.16E-06 6.60E-05 1.76E-02 5.09E-07 NA  1.45E-01
Vanadium 2.890E+01 9.33E-05 5.00E-03 1.87E-02 1.29E-05 5.00E-03 2.58E-03 5.66E-06 NA  2.12E-02
Zinc 3.210E+02 1.04E-03 3.00E-01 3.45E-03 1.43E-04 3.00E-01 4.77E-04 6.28E-05 NA  3.93E-03
Pesticides/PCBs
4,4'-DDD 3.790E+00 1.22E-05 NA  8.46E-06 NA  7.42E-07 NA  
4,4'-DDE 2.100E+00 6.78E-06 NA  4.68E-06 NA  4.11E-07 NA  
4,4'-DDT 8.050E+01 2.60E-04 5.00E-04 5.20E-01 1.80E-04 5.00E-04 3.59E-01 1.58E-05 NA  8.79E-01

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

alpha-BHC 6.000E-03 1.94E-08 5.00E-04 3.87E-05 1.34E-08 5.00E-04 2.68E-05 1.17E-09 NA  6.55E-05
alpha-Chlordane 8.100E-02 2.62E-07 5.00E-04 5.23E-04 1.81E-07 5.00E-04 3.61E-04 1.59E-08 2.00E-04 7.93E-05 9.64E-04
beta-BHC 2.400E-02 7.75E-08 NA  5.35E-08 NA  4.70E-09 NA  
Dieldrin 8.600E-02 2.78E-07 5.00E-05 5.55E-03 1.92E-07 5.00E-05 3.84E-03 1.68E-08 NA  9.39E-03
Endosulfan I 7.400E-04 2.39E-09 6.00E-03 3.98E-07 1.65E-09 6.00E-03 2.75E-07 1.45E-10 NA  6.73E-07
Endosulfan sulfate 4.400E-03 1.42E-08 6.00E-03 2.37E-06 9.82E-09 6.00E-03 1.64E-06 8.61E-10 NA  4.00E-06
Endrin 1.400E-02 4.52E-08 3.00E-04 1.51E-04 3.12E-08 3.00E-04 1.04E-04 2.74E-09 NA  2.55E-04
Endrin aldehyde 4.900E-03 1.58E-08 3.00E-04 5.27E-05 1.09E-08 3.00E-04 3.64E-05 9.59E-10 NA  8.92E-05
Endrin ketone 6.900E-03 2.23E-08 3.00E-04 7.43E-05 1.54E-08 3.00E-04 5.13E-05 1.35E-09 NA  1.26E-04
gamma-BHC 2.160E-01 6.97E-07 3.00E-04 2.32E-03 4.82E-07 3.00E-04 1.61E-03 4.23E-08 NA  3.93E-03
gamma-Chlordane 8.300E-02 2.68E-07 5.00E-04 5.36E-04 1.85E-07 5.00E-04 3.70E-04 1.62E-08 2.00E-04 8.12E-05 9.88E-04
Heptachlor 6.500E-04 2.10E-09 3.00E-05 7.00E-05 1.45E-09 3.00E-05 4.83E-05 1.27E-10 NA  1.18E-04
Heptachlor epoxide 2.800E-03 9.04E-09 1.30E-05 6.95E-04 6.25E-09 1.30E-05 4.81E-04 5.48E-10 NA  1.18E-03
Methoxychlor 7.000E-03 2.26E-08 2.00E-05 1.13E-03 1.56E-08 2.00E-05 7.81E-04 1.37E-09 NA  1.91E-03
Aroclor-1260 3.300E-02 1.07E-07 2.00E-05 5.33E-03 2.21E-07 2.00E-05 1.10E-02 6.46E-09 NA  1.64E-02
SVOCs/VOCs
1,2-Dichlorobenzene 1.050E+00 3.39E-06 9.00E-02 3.77E-05 4.68E-06 9.00E-02 5.21E-05 2.05E-07 5.71E-02 3.60E-06 9.33E-05
1,4-Dichlorobenzene 2.000E-03 6.46E-09 7.00E-02 9.23E-08 8.92E-09 7.00E-02 1.27E-07 3.91E-10 2.29E-01 1.71E-09 2.21E-07
1,4-Dioxane (p-dioxane) 7.420E-02 2.40E-07 1.00E-01 2.40E-06 3.31E-07 1.00E-01 3.31E-06 1.45E-08 8.57E-01 1.69E-08 5.72E-06
2-Methylnaphthalene 1.360E+00 4.39E-06 4.00E-03 1.10E-03 9.10E-06 4.00E-03 2.28E-03 2.66E-07 NA  3.37E-03
Acetophenone 2.360E-01 7.62E-07 1.00E-01 7.62E-06 1.05E-06 1.00E-01 1.05E-05 4.62E-08 NA  1.82E-05
Anthracene 8.100E-02 2.62E-07 3.00E-01 8.72E-07 5.42E-07 3.00E-01 1.81E-06 1.59E-08 NA  2.68E-06
Benzo(a)anthracene 4.950E-01 1.60E-06 NA  3.31E-06 NA  9.69E-08 NA  
Benzo(a)pyrene 6.170E-01 1.99E-06 NA  4.13E-06 NA  1.21E-07 NA  
Benzo(b)fluoranthene 5.010E-01 1.62E-06 NA  3.35E-06 NA  9.80E-08 NA  
Benzo(g,h,i)perylene 5.810E-01 1.88E-06 NA  3.89E-06 NA  1.14E-07 NA  
Benzo(k)fluoranthene 4.950E-01 1.60E-06 NA  3.31E-06 NA  9.69E-08 NA  
Benzyl butyl phthalate 2.700E-01 8.72E-07 2.00E-01 4.36E-06 1.20E-06 2.00E-01 6.02E-06 5.28E-08 NA  1.04E-05
bis(2-Ethylhexyl)phthalate 9.040E-01 2.92E-06 2.00E-02 1.46E-04 4.03E-06 2.00E-02 2.02E-04 1.77E-07 NA  3.48E-04
Caprolactam 2.300E-01 7.43E-07 5.00E-01 1.49E-06 1.03E-06 5.00E-01 2.05E-06 4.50E-08 NA  3.54E-06
Chrysene 5.970E-01 1.93E-06 NA  4.00E-06 NA  1.17E-07 NA  
Dibenz(a,h)anthracene 2.670E-01 8.62E-07 NA  1.79E-06 NA  5.23E-08 NA  
Fluoranthene 7.350E-01 2.37E-06 4.00E-02 5.93E-05 4.92E-06 4.00E-02 1.23E-04 1.44E-07 NA  1.82E-04
Indeno(1,2,3-c,d)pyrene 6.000E-01 1.94E-06 NA  4.02E-06 NA  1.17E-07 NA  
Naphthalene 2.490E-01 8.04E-07 2.00E-02 4.02E-05 1.67E-06 2.00E-02 8.33E-05 4.87E-08 8.57E-04 5.68E-05 1.80E-04
Phenanthrene 3.080E-01 9.95E-07 NA  2.06E-06 NA  6.03E-08 NA  
Pyrene 1.020E+00 3.29E-06 3.00E-02 1.10E-04 6.83E-06 3.00E-02 2.28E-04 2.00E-07 NA  3.37E-04
1,1-Dichloroethane 6.830E-03 2.21E-08 2.00E-01 1.10E-07 3.05E-08 2.00E-01 1.52E-07 1.34E-09 NA  2.63E-07
Acetone 6.050E-02 1.95E-07 9.00E-01 2.17E-07 2.70E-07 9.00E-01 3.00E-07 1.18E-08 8.86E+00 1.34E-09 5.18E-07
Chlorobenzene 2.240E+00 7.23E-06 2.00E-02 3.62E-04 9.99E-06 2.00E-02 5.00E-04 4.38E-07 1.43E-02 3.07E-05 8.92E-04
cis-1,2-Dichloroethene 1.800E-02 5.81E-08 1.00E-02 5.81E-06 8.03E-08 1.00E-02 8.03E-06 3.52E-09 NA  1.38E-05
Ethylbenzene 1.010E-02 3.26E-08 1.00E-01 3.26E-07 4.51E-08 1.00E-01 4.51E-07 1.98E-09 2.86E-01 6.92E-09 7.84E-07
Isopropylbenzene (cumene) 1.050E-01 3.39E-07 1.00E-01 3.39E-06 4.68E-07 1.00E-01 4.68E-06 2.05E-08 1.14E-01 1.80E-07 8.26E-06
Methyl ethyl ketone 1.790E-02 5.78E-08 6.00E-01 9.63E-08 7.99E-08 6.00E-01 1.33E-07 3.50E-09 1.43E+00 2.45E-09 2.32E-07
Methyl isobutyl ketone 6.500E-03 2.10E-08 8.00E-02 2.62E-07 2.90E-08 8.00E-02 3.63E-07 1.27E-09 8.57E-01 1.48E-09 6.26E-07
Methylcyclohexane 1.070E-01 3.45E-07 NA  4.77E-07 NA  2.09E-08 8.60E-01 2.43E-08 2.43E-08
Methylene chloride 6.310E-03 2.04E-08 6.00E-02 3.40E-07 2.82E-08 6.00E-02 4.69E-07 1.23E-09 2.86E-01 4.32E-09 8.13E-07
Tetrachloroethene 6.380E-03 2.06E-08 1.00E-02 2.06E-06 2.85E-08 1.00E-02 2.85E-06 1.25E-09 1.00E-02 1.25E-07 5.03E-06
Toluene 4.400E-02 1.42E-07 8.00E-02 1.78E-06 1.96E-07 8.00E-02 2.45E-06 8.61E-09 8.57E-02 1.00E-07 4.33E-06
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Trichloroethene 4.000E-03 1.29E-08 3.00E-04 4.31E-05 1.78E-08 3.00E-04 5.95E-05 7.83E-10 1.00E-02 7.83E-08 1.03E-04
Vinyl chloride 1.000E-03 3.23E-09 3.00E-03 1.08E-06 4.46E-09 3.00E-03 1.49E-06 1.96E-10 2.86E-02 6.85E-09 2.57E-06
Xylenes, total 9.090E-02 2.94E-07 2.00E-01 1.47E-06 4.06E-07 2.00E-01 2.03E-06 1.78E-08 2.86E-02 6.23E-07 4.12E-06

Total Risk (Hazard Index): 1.19E+00 Total Risk (Hazard Index): 5.24E-01 Total Risk (Hazard Index): 8.38E+00 1.01E+01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 10
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-81
Cancer Risk Results - Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Deep Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates

Chemical of Future Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 9.5E-06 3.2E-06 1.4E-08 1.3E-05 31% 1.3E-06 5.2E-07 7.6E-07 2.5E-06 37%
Subtotal Metals 9.5E-06 3.2E-06 1.7E-08 1.3E-05 31% 1.3E-06 5.2E-07 9.2E-07 2.7E-06 39%

Pesticides/PCBs
4,4'-DDT 9.6E-06 5.5E-06 1.5E-09 1.5E-05 37% 1.3E-06 8.7E-07 7.6E-08 2.2E-06 32%
Subtotal Pesticides/PCBs 1.1E-05 6.2E-06 1.6E-09 1.7E-05 41% 1.4E-06 9.9E-07 8.6E-08 2.5E-06 36%

SVOCs/VOCs
Benzo(a)pyrene 2.6E-06 4.4E-06 1.3E-10 7.0E-06 17% 3.4E-07 7.1E-07 6.6E-09 1.1E-06 15%
Dibenz(a,h)anthracene 6.8E-07 1.2E-06 6.0E-11 1.8E-06 4% 9.0E-08 1.9E-07 3.1E-09 2.8E-07 4%
Subtotal SVOCs/VOCs 4.2E-06 7.2E-06 2.3E-10 1.1E-05 28% 5.5E-07 1.1E-06 1.2E-08 1.7E-06 25%

Total: 2.5E-05 1.7E-05 1.9E-08 4.11E-05 3.2E-06 2.7E-06 1.0E-06 6.91E-06

Total Estimated Cancer Risk Across All Exposure Routes: 4E-05 7E-06

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-82
Noncancer Risk Results - Detailed Summary of Risk Drivers - Future Industrial/Construction Worker - Deep Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Noncarcinogenic Effects Risk Results - Hazard Quotients

Chemical of Future Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 5.9E-02 2.0E-02 6.3E-04 8.0E-02 16% 1.9E-01 8.1E-02 8.3E-01 1.1E+00 11%
Iron 3.0E-02 3.4E-03 3.3E-02 7% 9.9E-02 1.4E-02  1.1E-01 1%
Thallium 3.9E-02 4.4E-03 4.3E-02 9% 1.3E-01 1.8E-02  1.4E-01 1%
Vanadium 5.7E-03 6.4E-04 6.3E-03 1% 1.9E-02 2.6E-03  2.1E-02 0%
Subtotal Metals 2.0E-01 3.6E-02 6.4E-03 2.4E-01 48% 6.5E-01 1.4E-01 8.4E+00 9.2E+00 91%

Pesticides/PCBs
4,4'-DDT 1.6E-01 9.0E-02 2.5E-01 50% 5.2E-01 3.6E-01  8.8E-01 9%
Subtotal Pesticides/PCBs 1.6E-01 9.2E-02 1.2E-07 2.5E-01 51% 5.3E-01 3.7E-01 1.6E-04 9.0E-01 9%

Total: 0.4 0.1 0.01 0.49 1.2 0.5 8.38 10.1

Total Estimated Hazard Index Across All Exposure Routes: 0.5 10

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-83
Exposure Point Concentrations - Shallow Soil - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical of Potential 
Concern Units

Exposure 
Point 

Concentration 
(EPC) EPC Basis

Metals
Aluminum mg/kg 8.02E+03  Maximum Result
Arsenic mg/kg 1.42E+01  Maximum Result
Barium mg/kg 2.78E+02  Maximum Result
Beryllium mg/kg 2.90E-01  Maximum Result
Cadmium mg/kg 2.10E+00  Maximum Result
Cobalt mg/kg 6.70E+00  Maximum Result
Copper mg/kg 9.58E+01  Maximum Result
Iron mg/kg 1.63E+04  Maximum Result
Lead mg/kg 3.86E+02  Maximum Result
Nickel mg/kg 2.38E+01  Maximum Result
Silver mg/kg 6.50E-01  Maximum Result
Vanadium mg/kg 2.65E+01  Maximum Result
Zinc mg/kg 7.36E+02  Maximum Result
Pesticides/PCBs
4,4'-DDD mg/kg 5.90E+00  Maximum Result
4,4'-DDE mg/kg 1.80E+01  Maximum Result
4,4'-DDT mg/kg 4.50E+01  Maximum Result
alpha-Chlordane mg/kg 8.20E+00  Maximum Result
Dieldrin mg/kg 1.30E+00  Maximum Result
gamma-Chlordane mg/kg 5.90E+00 Maximum Result
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Table 1-84
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 8.02E+03 3.77E-03 NA  1.50E-04 NA  5.72E-07 NA  
Arsenic 1.42E+01 6.67E-06 1.50E+00 1.00E-05 7.98E-07 1.50E+00 1.20E-06 1.01E-09 1.51E+01 1.53E-08 1.12E-05
Barium 2.78E+02 1.31E-04 NA  5.21E-06 NA  1.98E-08 NA  
Beryllium 2.90E-01 1.36E-07 NA  5.43E-09 NA  2.07E-11 8.40E+00 1.74E-10 1.74E-10
Cadmium 2.10E+00 9.86E-07 NA  3.94E-09 NA  1.50E-10 6.30E+00 9.44E-10 9.44E-10
Cobalt 6.70E+00 3.15E-06 NA  1.26E-07 NA  4.78E-10 3.15E+00 1.51E-09 1.51E-09
Copper 9.58E+01 4.50E-05 NA  1.80E-06 NA  6.84E-09 NA  
Iron 1.63E+04 7.66E-03 NA  3.05E-04 NA  1.16E-06 NA  
Lead 3.86E+02 1.81E-04 NA  7.23E-06 NA  2.76E-08 NA  
Nickel 2.38E+01 1.12E-05 NA  4.46E-07 NA  1.70E-09 9.10E-01 1.55E-09 1.55E-09
Silver 6.50E-01 3.05E-07 NA  1.22E-08 NA  4.64E-11 NA  
Vanadium 2.65E+01 1.24E-05 NA  4.97E-07 NA  1.89E-09 NA  
Zinc 7.36E+02 3.46E-04 NA  1.38E-05 NA  5.25E-08 NA  
Pesticides/PCBs
4,4'-DDD 5.90E+00 2.77E-06 2.40E-01 6.65E-07 5.53E-07 2.40E-01 1.33E-07 4.21E-10 2.42E-01 1.02E-10 7.98E-07
4,4'-DDE 1.80E+01 8.45E-06 3.40E-01 2.87E-06 1.69E-06 3.40E-01 5.73E-07 1.28E-09 3.40E-01 4.36E-10 3.45E-06
4,4'-DDT 4.50E+01 2.11E-05 3.40E-01 7.19E-06 4.22E-06 3.40E-01 1.43E-06 3.21E-09 3.40E-01 1.09E-09 8.62E-06
alpha-Chlordane 8.20E+00 3.85E-06 1.30E+00 5.01E-06 7.68E-07 1.30E+00 9.99E-07 5.85E-10 3.50E-01 2.05E-10 6.01E-06

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Dieldrin 1.30E+00 6.11E-07 1.60E+01 9.77E-06 1.22E-07 1.60E+01 1.95E-06 9.28E-11 1.61E+01 1.49E-09 1.17E-05
gamma-Chlordane 5.90E+00 2.77E-06 1.20E+00 3.33E-06 5.53E-07 1.20E+00 6.63E-07 4.21E-10 3.50E-01 1.47E-10 3.99E-06

Total Risk: 3.88E-05 Total Risk: 6.95E-06 Total Risk: 2.29E-08 4.58E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 5E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-85
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Adult Resident - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Aluminum 8.02E+03 1.10E-02 1.00E+00 1.10E-02 4.38E-04 1.00E+00 4.38E-04 1.67E-06 1.40E-03 1.19E-03 1.26E-02
Arsenic 1.42E+01 1.95E-05 3.00E-04 6.48E-02 2.33E-06 3.00E-04 7.76E-03 2.96E-09 4.29E-06 6.90E-04 7.33E-02
Barium 2.78E+02 3.81E-04 2.00E-01 1.90E-03 1.52E-05 2.00E-01 7.60E-05 5.79E-08 1.43E-04 4.05E-04 2.39E-03
Beryllium 2.90E-01 3.97E-07 2.00E-03 1.99E-04 1.59E-08 2.00E-03 7.93E-06 6.04E-11 2.00E-06 3.02E-05 2.37E-04
Cadmium 2.10E+00 2.88E-06 5.00E-04 5.75E-03 1.15E-08 5.00E-04 2.30E-05 4.37E-10 2.86E-06 1.53E-04 5.93E-03
Cobalt 6.70E+00 9.18E-06 3.00E-04 3.06E-02 3.66E-07 3.00E-04 1.22E-03 1.39E-09 1.71E-06 8.14E-04 3.26E-02
Copper 9.58E+01 1.31E-04 4.00E-02 3.28E-03 5.24E-06 4.00E-02 1.31E-04 1.99E-08 NA  3.41E-03
Iron 1.63E+04 2.23E-02 7.00E-01 3.19E-02 8.91E-04 7.00E-01 1.27E-03 3.39E-06 NA  3.32E-02
Lead 3.86E+02 5.29E-04 NA  2.11E-05 NA  8.04E-08 NA  
Nickel 2.38E+01 3.26E-05 2.00E-02 1.63E-03 1.30E-06 2.00E-02 6.50E-05 4.95E-09 2.57E-05 1.93E-04 1.89E-03
Silver 6.50E-01 8.90E-07 5.00E-03 1.78E-04 3.55E-08 5.00E-03 7.11E-06 1.35E-10 NA  1.85E-04
Vanadium 2.65E+01 3.63E-05 5.00E-03 7.26E-03 1.45E-06 5.00E-03 2.90E-04 5.52E-09 NA  7.55E-03
Zinc 7.36E+02 1.01E-03 3.00E-01 3.36E-03 4.02E-05 3.00E-01 1.34E-04 1.53E-07 NA  3.49E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

  Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
4,4'-DDD 5.90E+00 8.08E-06 NA  1.61E-06 NA  1.23E-09 NA  
4,4'-DDE 1.80E+01 2.47E-05 NA  4.92E-06 NA  3.75E-09 NA  
4,4'-DDT 4.50E+01 6.16E-05 5.00E-04 1.23E-01 1.23E-05 5.00E-04 2.46E-02 9.37E-09 NA  1.48E-01
alpha-Chlordane 8.20E+00 1.12E-05 5.00E-04 2.25E-02 2.24E-06 5.00E-04 4.48E-03 1.71E-09 2.00E-04 8.54E-06 2.70E-02
Dieldrin 1.30E+00 1.78E-06 5.00E-05 3.56E-02 3.55E-07 5.00E-05 7.11E-03 2.71E-10 NA  4.27E-02
gamma-Chlordane 5.90E+00 8.08E-06 5.00E-04 1.62E-02 1.61E-06 5.00E-04 3.22E-03 1.23E-09 2.00E-04 6.14E-06 1.94E-02

Total Risk (Hazard Index): 3.6E-01 Total Risk (Hazard Index): 5.1E-02 Total Risk (Hazard Index): 3.5E-03 4.1E-01
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 0.4
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-86
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (0 to 6 yrs) Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 2.90E+03 cm2/day [soil]
Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 8.02E+03 8.79E-03 NA  2.55E-04 NA  3.34E-07 NA  
Arsenic 1.42E+01 1.56E-05 1.50E+00 2.33E-05 1.35E-06 1.50E+00 2.03E-06 5.91E-10 1.51E+01 8.90E-09 2.54E-05
Barium 2.78E+02 3.05E-04 NA  8.84E-06 NA  1.16E-08 NA  
Beryllium 2.90E-01 3.18E-07 NA  9.22E-09 NA  1.21E-11 8.40E+00 1.01E-10 1.01E-10
Cadmium 2.10E+00 2.30E-06 NA  6.67E-09 NA  8.74E-11 6.30E+00 5.51E-10 5.51E-10
Cobalt 6.70E+00 7.34E-06 NA  2.13E-07 NA  2.79E-10 3.15E+00 8.79E-10 8.79E-10
Copper 9.58E+01 1.05E-04 NA  3.04E-06 NA  3.99E-09 NA  
Iron 1.63E+04 1.79E-02 NA  5.18E-04 NA  6.79E-07 NA  
Lead 3.86E+02 4.23E-04 NA  1.23E-05 NA  1.61E-08 NA  
Nickel 2.38E+01 2.61E-05 NA  7.56E-07 NA  9.91E-10 9.10E-01 9.02E-10 9.02E-10
Silver 6.50E-01 7.12E-07 NA  2.07E-08 NA  2.71E-11 NA  
Vanadium 2.65E+01 2.90E-05 NA  8.42E-07 NA  1.10E-09 NA  
Zinc 7.36E+02 8.07E-04 NA  2.34E-05 NA  3.06E-08 NA  
Pesticides/PCBs
4,4'-DDD 5.90E+00 6.47E-06 2.40E-01 1.55E-06 9.38E-07 2.40E-01 2.25E-07 2.46E-10 2.42E-01 5.93E-11 1.78E-06
4,4'-DDE 1.80E+01 1.97E-05 3.40E-01 6.71E-06 2.86E-06 3.40E-01 9.72E-07 7.49E-10 3.40E-01 2.54E-10 7.68E-06
4,4'-DDT 4.50E+01 4.93E-05 3.40E-01 1.68E-05 7.15E-06 3.40E-01 2.43E-06 1.87E-09 3.40E-01 6.36E-10 1.92E-05
alpha-Chlordane 8.20E+00 8.99E-06 1.30E+00 1.17E-05 1.30E-06 1.30E+00 1.69E-06 3.41E-10 3.50E-01 1.19E-10 1.34E-05

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Dieldrin 1.30E+00 1.42E-06 1.60E+01 2.28E-05 2.07E-07 1.60E+01 3.31E-06 5.41E-11 1.61E+01 8.71E-10 2.61E-05
gamma-Chlordane 5.90E+00 6.47E-06 1.20E+00 7.76E-06 9.38E-07 1.20E+00 1.13E-06 2.46E-10 3.50E-01 8.60E-11 8.88E-06

Total Risk: 9.06E-05 Total Risk: 1.18E-05 Total Risk: 1.34E-08 1.02E-04
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-04
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-87
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (0 to 6 yrs) Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 2.90E+03 cm2/day [soil]
Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 8.02E+03 1.03E-01 1.00E+00 1.03E-01 2.97E-03 1.00E+00 2.97E-03 3.90E-06 1.40E-03 2.78E-03 1.1E-01
Arsenic 1.42E+01 1.82E-04 3.00E-04 6.05E-01 1.58E-05 3.00E-04 5.27E-02 6.90E-09 4.29E-06 1.61E-03 6.6E-01
Barium 2.78E+02 3.55E-03 2.00E-01 1.78E-02 1.03E-04 2.00E-01 5.15E-04 1.35E-07 1.43E-04 9.45E-04 1.9E-02
Beryllium 2.90E-01 3.71E-06 2.00E-03 1.85E-03 1.08E-07 2.00E-03 5.38E-05 1.41E-10 2.00E-06 7.04E-05 2.0E-03
Cadmium 2.10E+00 2.68E-05 1.10E-05 2.44E+00 7.79E-08 1.10E-05 7.08E-03 1.02E-09 2.86E-06 3.57E-04 2.4E+00
Cobalt 6.70E+00 8.57E-05 3.00E-04 2.86E-01 2.48E-06 3.00E-04 8.28E-03 3.25E-09 1.71E-06 1.90E-03 3.0E-01
Copper 9.58E+01 1.22E-03 4.00E-02 3.06E-02 3.55E-05 4.00E-02 8.88E-04 4.65E-08 NA  3.2E-02
Iron 1.63E+04 2.08E-01 7.00E-01 2.98E-01 6.04E-03 7.00E-01 8.63E-03 7.92E-06 NA  3.1E-01
Lead 3.86E+02 4.94E-03 NA  1.43E-04 NA  1.88E-07 NA  
Nickel 2.38E+01 3.04E-04 1.10E-02 2.77E-02 8.82E-06 1.10E-02 8.02E-04 1.16E-08 2.57E-05 4.50E-04 2.9E-02
Silver 6.50E-01 8.31E-06 5.00E-03 1.66E-03 2.41E-07 5.00E-03 4.82E-05 3.16E-10 NA  1.7E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

  Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Vanadium 2.65E+01 3.39E-04 5.00E-03 6.78E-02 9.83E-06 5.00E-03 1.97E-03 1.29E-08 NA  7.0E-02
Zinc 7.36E+02 9.41E-03 3.00E-01 3.14E-02 2.73E-04 3.00E-01 9.10E-04 3.58E-07 NA  3.2E-02
Pesticides/PCBs
4,4'-DDD 5.90E+00 7.54E-05 NA  1.09E-05 NA  2.87E-09 NA  
4,4'-DDE 1.80E+01 2.30E-04 NA  3.34E-05 NA  8.74E-09 NA  
4,4'-DDT 4.50E+01 5.75E-04 5.00E-04 1.15E+00 8.34E-05 5.00E-04 1.67E-01 2.19E-08 NA  1.3E+00
alpha-Chlordane 8.20E+00 1.05E-04 3.30E-05 3.18E+00 1.52E-05 3.30E-05 4.61E-01 3.98E-09 2.00E-04 1.99E-05 3.6E+00
Dieldrin 1.30E+00 1.66E-05 5.00E-05 3.32E-01 2.41E-06 5.00E-05 4.82E-02 6.31E-10 NA  3.8E-01
gamma-Chlordane 5.90E+00 7.54E-05 3.30E-05 2.29E+00 1.09E-05 3.30E-05 3.31E-01 2.87E-09 2.00E-04 1.43E-05 2.6E+00

Total Risk (Hazard Index): 1.09E+01 Total Risk (Hazard Index): 1.09E+00 Total Risk (Hazard Index): 8.15E-03 1.2E+01
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 12
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-88
Cancer Risk Results Detailed Summary for Risk Drivers - Future Adult/Child Resident - Shallow Soil - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 1.0E-05 1.2E-06 1.5E-08 1.1E-05 24% 2.3E-05 2.0E-06 8.9E-09 2.5E-05 25%
Subtotal Metals 1.0E-05 1.2E-06 1.9E-08 1.1E-05 24% 2.3E-05 2.0E-06 1.1E-08 2.5E-05 25%

Pesticides/PCBs
4,4'-DDD 6.7E-07 1.3E-07 1.0E-10 8.0E-07 1.7% 1.6E-06 2.3E-07 5.9E-11 1.8E-06 1.7%
4,4'-DDE 2.9E-06 5.7E-07 4.4E-10 3.4E-06 8% 6.7E-06 9.7E-07 2.5E-10 7.7E-06 7%
4,4'-DDT 7.2E-06 1.4E-06 1.1E-09 8.6E-06 19% 1.7E-05 2.4E-06 6.4E-10 1.9E-05 19%
alpha-Chlordane 5.0E-06 1.0E-06 2.0E-10 6.0E-06 13% 1.2E-05 1.7E-06 1.2E-10 1.3E-05 13%
Dieldrin 9.8E-06 1.9E-06 1.5E-09 1.2E-05 26% 2.3E-05 3.3E-06 8.7E-10 2.6E-05 25%
gamma-Chlordane 3.3E-06 6.6E-07 1.5E-10 4.0E-06 9% 7.8E-06 1.1E-06 8.6E-11 8.9E-06 9%
Subtotal Pesticides/PCBs 2.9E-05 5.8E-06 3.5E-09 3.5E-05 76% 6.7E-05 9.8E-06 2.0E-09 7.7E-05 75%

Total: 3.9E-05 6.9E-06 2.3E-08 4.6E-05 9.1E-05 1.2E-05 1.3E-08 1.0E-04

Total Estimated Cancer Risk Across All Exposure Routes: 5E-05 1E-04

Sum of Adult and Child Excess Lifetime Cancer Risk (30 year exposure): 1.3E-04 1.9E-05 3.6E-08 1.48E-04

Total Estimated Adult plus Child Cancer Risk Across All Exposure Routes: 1E-04

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-89
Noncancer Risk Results Detailed Summary for Risk Drivers - Future Adult/Child Resident - Shallow Soil - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 1.1E-02 4.4E-04 1.2E-03 1.3E-02 3% 1.0E-01 3.0E-03 2.8E-03 1.1E-01 1%
Arsenic 6.5E-02 7.8E-03 6.9E-04 7.3E-02 18% 6.1E-01 5.3E-02 1.6E-03 6.6E-01 6%
Cadmium 5.8E-03 2.3E-05 1.5E-04 5.9E-03 1% 2.4E+00 7.1E-03 3.6E-04 2.4E+00 20%
Cobalt 3.1E-02 1.2E-03 8.1E-04 3.3E-02 8% 2.9E-01 8.3E-03 1.9E-03 3.0E-01 2%
Iron 3.2E-02 1.3E-03  3.3E-02 8% 3.0E-01 8.6E-03  3.1E-01 3%
Subtotal Metals 1.6E-01 1.1E-02 3.5E-03 1.8E-01 43% 3.9E+00 8.5E-02 8.1E-03 4.0E+00 33%

Pesticides/PCBs
4,4'-DDT 1.2E-01 2.5E-02  1.5E-01 36% 1.2E+00 1.7E-01  1.3E+00 11%
alpha-Chlordane 2.2E-02 4.5E-03 8.5E-06 2.7E-02 7% 3.2E+00 4.6E-01 2.0E-05 3.6E+00 30%
Dieldrin 3.6E-02 7.1E-03  4.3E-02 10% 3.3E-01 4.8E-02  3.8E-01 3%
gamma-Chlordane 1.6E-02 3.2E-03 6.1E-06 1.9E-02 5% 2.3E+00 3.3E-01 1.4E-05 2.6E+00 22%
Subtotal Pesticides/PCBs 2.0E-01 3.9E-02 1.5E-05 2.4E-01 57% 6.9E+00 1.0E+00 3.4E-05 8.0E+00 67%

Total: 0.4 0.1 0.003 0.4 10.9 1.1 0.01 12.0

Total Estimated Hazard Index Across All Exposure Routes: 0.4 12

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-90
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Occupational Exposure Scenario - Future Industrial Worker - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals   
Aluminum 8.02E+03 2.80E-03 NA  3.19E-04 NA  4.26E-07 NA  
Arsenic 1.42E+01 4.96E-06 1.50E+00 7.44E-06 1.70E-06 1.50E+00 2.55E-06 7.54E-10 1.51E+01 1.13E-08 1.00E-05
Barium 2.78E+02 9.71E-05 NA  1.11E-05 NA  1.48E-08 NA  
Beryllium 2.90E-01 1.01E-07 NA  1.16E-08 NA  1.54E-11 8.40E+00 1.29E-10 1.29E-10
Cadmium 2.10E+00 7.34E-07 NA  8.37E-09 NA  1.12E-10 6.30E+00 7.03E-10 7.03E-10
Cobalt 6.70E+00 2.34E-06 NA  2.67E-07 NA  3.56E-10 3.15E+00 1.12E-09 1.12E-09
Copper 9.58E+01 3.35E-05 NA  3.82E-06 NA  5.09E-09 NA  
Iron 1.63E+04 5.70E-03 NA  6.49E-04 NA  8.66E-07 NA  
Lead 3.86E+02 1.35E-04 NA  1.54E-05 NA  2.05E-08 NA  
Nickel 2.38E+01 8.32E-06 NA  9.48E-07 NA  1.26E-09 9.10E-01 1.15E-09 1.15E-09
Silver 6.50E-01 2.27E-07 NA  2.59E-08 NA  3.45E-11 NA  
Vanadium 2.65E+01 9.26E-06 NA  1.06E-06 NA  1.41E-09 NA  
Zinc 7.36E+02 2.57E-04 NA  2.93E-05 NA  3.91E-08 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 5.90E+00 2.06E-06 2.40E-01 4.95E-07 1.18E-06 2.40E-01 2.82E-07 3.13E-10 2.42E-01 7.57E-11 7.77E-07
4,4'-DDE 1.80E+01 6.29E-06 3.40E-01 2.14E-06 3.59E-06 3.40E-01 1.22E-06 9.56E-10 3.40E-01 3.25E-10 3.36E-06
4,4'-DDT 4.50E+01 1.57E-05 3.40E-01 5.35E-06 8.96E-06 3.40E-01 3.05E-06 2.39E-09 3.40E-01 8.11E-10 8.40E-06
alpha-Chlordane 8.20E+00 2.87E-06 1.30E+00 3.73E-06 1.63E-06 1.30E+00 2.12E-06 4.35E-10 3.50E-01 1.52E-10 5.85E-06
Dieldrin 1.30E+00 4.54E-07 1.60E+01 7.27E-06 2.59E-07 1.60E+01 4.14E-06 6.90E-11 1.61E+01 1.11E-09 1.14E-05
gamma-Chlordane 5.90E+00 2.06E-06 1.20E+00 2.47E-06 1.18E-06 1.20E+00 1.41E-06 3.13E-10 3.50E-01 1.10E-10 3.88E-06

Total Risk: 2.89E-05 Total Risk: 1.48E-05 Total Risk: 1.70E-08 4.37E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 4E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-91
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Occupational Exposure Scenario - Future Industrial Worker - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.32E+09 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Aluminum 8.02E+03 7.85E-03 1.00E+00 7.85E-03 8.95E-04 1.00E+00 8.95E-04 1.19E-06 1.40E-03 8.52E-04 9.59E-03
Arsenic 1.42E+01 1.39E-05 3.00E-04 4.63E-02 4.75E-06 3.00E-04 1.58E-02 2.11E-09 4.29E-06 4.93E-04 6.26E-02
Barium 2.78E+02 2.72E-04 2.00E-01 1.36E-03 3.10E-05 2.00E-01 1.55E-04 4.13E-08 1.43E-04 2.89E-04 1.80E-03
Beryllium 2.90E-01 2.84E-07 2.00E-03 1.42E-04 3.23E-08 2.00E-03 1.62E-05 4.31E-11 2.00E-06 2.16E-05 1.80E-04
Cadmium 2.10E+00 2.05E-06 5.00E-04 4.11E-03 2.34E-08 5.00E-04 4.68E-05 3.12E-10 2.86E-06 1.09E-04 4.27E-03
Cobalt 6.70E+00 6.56E-06 3.00E-04 2.19E-02 7.47E-07 3.00E-04 2.49E-03 9.96E-10 1.71E-06 5.81E-04 2.49E-02
Copper 9.58E+01 9.37E-05 4.00E-02 2.34E-03 1.07E-05 4.00E-02 2.67E-04 1.42E-08 NA  2.61E-03
Iron 1.63E+04 1.59E-02 7.00E-01 2.28E-02 1.82E-03 7.00E-01 2.60E-03 2.42E-06 NA  2.54E-02
Lead 3.86E+02 3.78E-04 NA  4.31E-05 NA  5.74E-08 NA  
Nickel 2.38E+01 2.33E-05 2.00E-02 1.16E-03 2.65E-06 2.00E-02 1.33E-04 3.54E-09 2.57E-05 1.38E-04 1.43E-03
Silver 6.50E-01 6.36E-07 5.00E-03 1.27E-04 7.25E-08 5.00E-03 1.45E-05 9.67E-11 NA  1.42E-04
Vanadium 2.65E+01 2.59E-05 5.00E-03 5.19E-03 2.96E-06 5.00E-03 5.91E-04 3.94E-09 NA  5.78E-03
Zinc 7.36E+02 7.20E-04 3.00E-01 2.40E-03 8.21E-05 3.00E-01 2.74E-04 1.09E-07 NA  2.67E-03

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Pesticides/PCBs
4,4'-DDD 5.90E+00 5.77E-06 NA  3.29E-06 NA  8.77E-10 NA  
4,4'-DDE 1.80E+01 1.76E-05 NA  1.00E-05 NA  2.68E-09 NA  
4,4'-DDT 4.50E+01 4.40E-05 5.00E-04 8.81E-02 2.51E-05 5.00E-04 5.02E-02 6.69E-09 NA  1.38E-01
alpha-Chlordane 8.20E+00 8.02E-06 5.00E-04 1.60E-02 4.57E-06 5.00E-04 9.15E-03 1.22E-09 2.00E-04 6.10E-06 2.52E-02
Dieldrin 1.30E+00 1.27E-06 5.00E-05 2.54E-02 7.25E-07 5.00E-05 1.45E-02 1.93E-10 NA  3.99E-02
gamma-Chlordane 5.90E+00 5.77E-06 5.00E-04 1.15E-02 3.29E-06 5.00E-04 6.58E-03 8.77E-10 2.00E-04 4.39E-06 1.81E-02

Total Risk (Hazard Index): 2.57E-01 Total Risk (Hazard Index): 1.04E-01 Total Risk (Hazard Index): 2.49E-03 3.63E-01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 0.4
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-92
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Construction Exposure Scenario - Future Construction Worker - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.00E+06 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Aluminum 8.02E+03 3.70E-04 NA  5.11E-05 NA  2.24E-05 NA  
Arsenic 1.42E+01 6.55E-07 1.50E+00 9.83E-07 2.72E-07 1.50E+00 4.07E-07 3.97E-08 1.51E+01 5.97E-07 1.99E-06
Barium 2.78E+02 1.28E-05 NA  1.77E-06 NA  7.77E-07 NA  
Beryllium 2.90E-01 1.34E-08 NA  1.85E-09 NA  8.11E-10 8.40E+00 6.81E-09 6.81E-09
Cadmium 2.10E+00 9.69E-08 NA  1.34E-09 NA  5.87E-09 6.30E+00 3.70E-08 3.70E-08
Cobalt 6.70E+00 3.09E-07 NA  4.27E-08 NA  1.87E-08 3.15E+00 5.90E-08 5.90E-08
Copper 9.58E+01 4.42E-06 NA  6.11E-07 NA  2.68E-07 NA  
Iron 1.63E+04 7.52E-04 NA  1.04E-04 NA  4.56E-05 NA  
Lead 3.86E+02 1.78E-05 NA  2.46E-06 NA  1.08E-06 NA  
Nickel 2.38E+01 1.10E-06 NA  1.52E-07 NA  6.65E-08 9.10E-01 6.05E-08 6.05E-08
Silver 6.50E-01 3.00E-08 NA  4.14E-09 NA  1.82E-09 NA  
Vanadium 2.65E+01 1.22E-06 NA  1.69E-07 NA  7.41E-08 NA  
Zinc 7.36E+02 3.40E-05 NA  4.69E-06 NA  2.06E-06 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Pesticides/PCBs
4,4'-DDD 5.90E+00 2.72E-07 2.40E-01 6.53E-08 1.88E-07 2.40E-01 4.51E-08 1.65E-08 2.42E-01 3.98E-09 1.14E-07
4,4'-DDE 1.80E+01 8.30E-07 3.40E-01 2.82E-07 5.74E-07 3.40E-01 1.95E-07 5.03E-08 3.40E-01 1.71E-08 4.94E-07
4,4'-DDT 4.50E+01 2.08E-06 3.40E-01 7.06E-07 1.43E-06 3.40E-01 4.88E-07 1.26E-07 3.40E-01 4.27E-08 1.24E-06
alpha-Chlordane 8.20E+00 3.78E-07 1.30E+00 4.92E-07 2.61E-07 1.30E+00 3.40E-07 2.29E-08 3.50E-01 8.02E-09 8.39E-07
Dieldrin 1.30E+00 6.00E-08 1.60E+01 9.59E-07 4.14E-08 1.60E+01 6.63E-07 3.63E-09 1.61E+01 5.85E-08 1.68E-06
gamma-Chlordane 5.90E+00 2.72E-07 1.20E+00 3.27E-07 1.88E-07 1.20E+00 2.26E-07 1.65E-08 3.50E-01 5.77E-09 5.58E-07

Total Risk: 3.81E-06 Total Risk: 2.36E-06 Total Risk: 8.97E-07 7.07E-06
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 7E-06
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-93
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Construction Exposure Scenario - Future Construction Worker - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  OnSite Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Particulate Emission Factor PEF 1.00E+06 m3/kg

Skin Surface Area (Soil Contact; 1 event per day) SA_s 5.70E+03 cm2/day [soil]
Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.03 unitless
  Pesticides ABSpest 0.05 unitless
  Semi-Volatiles (Organics) ABSsvoc 0.1 unitless
  Volatiles (Organics) ABSvoc 0.1 unitless
  PAHs and PCBs ABSpah 0.15 unitless
  Dioxins and Furans ABSdioxin 0.03 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals
Aluminum 8.02E+03 2.59E-02 1.00E+00 2.59E-02 3.58E-03 1.00E+00 3.58E-03 1.57E-03 1.40E-03 1.12E+00 1.15E+00
Arsenic 1.42E+01 4.59E-05 3.00E-04 1.53E-01 1.90E-05 3.00E-04 6.34E-02 2.78E-06 4.29E-06 6.48E-01 8.65E-01
Barium 2.78E+02 8.98E-04 2.00E-01 4.49E-03 1.24E-04 2.00E-01 6.20E-04 5.44E-05 1.43E-04 3.81E-01 3.86E-01
Beryllium 2.90E-01 9.36E-07 2.00E-03 4.68E-04 1.29E-07 2.00E-03 6.47E-05 5.68E-08 2.00E-06 2.84E-02 2.89E-02
Cadmium 2.10E+00 6.78E-06 1.10E-05 6.16E-01 9.37E-08 1.10E-05 8.52E-03 4.11E-07 2.86E-06 1.44E-01 7.69E-01
Cobalt 6.70E+00 2.16E-05 3.00E-04 7.21E-02 2.99E-06 3.00E-04 9.96E-03 1.31E-06 1.71E-06 7.65E-01 8.47E-01
Copper 9.58E+01 3.09E-04 4.00E-02 7.73E-03 4.27E-05 4.00E-02 1.07E-03 1.87E-05 NA  8.80E-03
Iron 1.63E+04 5.26E-02 7.00E-01 7.52E-02 7.27E-03 7.00E-01 1.04E-02 3.19E-03 NA  8.56E-02
Lead 3.86E+02 1.25E-03 NA  1.72E-04 NA  7.55E-05 NA  
Nickel 2.38E+01 7.68E-05 1.10E-02 6.99E-03 1.06E-05 1.10E-02 9.65E-04 4.66E-06 2.57E-05 1.81E-01 1.89E-01
Silver 6.50E-01 2.10E-06 5.00E-03 4.20E-04 2.90E-07 5.00E-03 5.80E-05 1.27E-07 NA  4.78E-04
Vanadium 2.65E+01 8.56E-05 5.00E-03 1.71E-02 1.18E-05 5.00E-03 2.36E-03 5.19E-06 NA  1.95E-02
Zinc 7.36E+02 2.38E-03 3.00E-01 7.92E-03 3.28E-04 3.00E-01 1.09E-03 1.44E-04 NA  9.02E-03
Pesticides/PCBs
4,4'-DDD 5.90E+00 1.91E-05 NA  1.32E-05 NA  1.15E-06 NA  
4,4'-DDE 1.80E+01 5.81E-05 NA  4.02E-05 NA  3.52E-06 NA  

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

4,4'-DDT 4.50E+01 1.45E-04 5.00E-04 2.91E-01 1.00E-04 5.00E-04 2.01E-01 8.81E-06 NA  4.91E-01
alpha-Chlordane 8.20E+00 2.65E-05 3.30E-05 8.02E-01 1.83E-05 3.30E-05 5.54E-01 1.60E-06 2.00E-04 8.02E-03 1.36E+00
Dieldrin 1.30E+00 4.20E-06 5.00E-05 8.40E-02 2.90E-06 5.00E-05 5.80E-02 2.54E-07 NA  1.42E-01
gamma-Chlordane 5.90E+00 1.91E-05 3.30E-05 5.77E-01 1.32E-05 3.30E-05 3.99E-01 1.15E-06 2.00E-04 5.77E-03 9.82E-01

Total Risk (Hazard Index): 2.74E+00 Total Risk (Hazard Index): 1.31E+00 Total Risk (Hazard Index): 3.282E+00 7.34E+00
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 7
RME = reasonable maximum exposure.
EPC = exposure point concentration.
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Table 1-94
Cancer Risk Results Detailed Summary for Risk Drivers - Future Industrial/Construction Worker - Shallow Soil - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates

Chemical of Future Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 7.4E-06 2.5E-06 1.1E-08 1.0E-05 23% 9.8E-07 4.1E-07 6.0E-07 2.0E-06 28%
Subtotal Metals 7.4E-06 2.5E-06 1.4E-08 1.0E-05 23% 9.8E-07 4.1E-07 7.6E-07 2.2E-06 30%

Pesticides/PCBs
4,4'-DDE 2.1E-06 1.2E-06 3.2E-10 3.4E-06 8% 2.8E-07 2.0E-07 1.7E-08 4.9E-07 7%
4,4'-DDT 5.3E-06 3.0E-06 8.1E-10 8.4E-06 19% 7.1E-07 4.9E-07 4.3E-08 1.2E-06 17%
alpha-Chlordane 3.7E-06 2.1E-06 1.5E-10 5.8E-06 13% 4.9E-07 3.4E-07 8.0E-09 8.4E-07 12%
Dieldrin 7.3E-06 4.1E-06 1.1E-09 1.1E-05 26% 9.6E-07 6.6E-07 5.9E-08 1.7E-06 24%
gamma-Chlordane 2.5E-06 1.4E-06 1.1E-10 3.9E-06 9% 3.3E-07 2.3E-07 5.8E-09 5.6E-07 8%
Subtotal Pesticides/PCBs 2.1E-05 1.2E-05 2.6E-09 3.4E-05 77% 2.8E-06 2.0E-06 1.4E-07 4.9E-06 70%

Total: 2.9E-05 1.5E-05 1.7E-08 4.37E-05 3.8E-06 2.4E-06 9.0E-07 7.07E-06

Total Estimated Cancer Risk Across All Exposure Routes: 4E-05 7E-06

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-95
Noncancer Risk Results Detailed Summary for Risk Drivers - Future Industrial/Construction Worker - Shallow Soil - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients

Chemical of Future Industrial Worker Future Construction Worker
Potential
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Aluminum 7.8E-03 8.9E-04 8.5E-04 9.6E-03 3% 2.6E-02 3.6E-03 1.1E+00 1.2E+00 16%
Arsenic 4.6E-02 1.6E-02 4.9E-04 6.3E-02 17% 1.5E-01 6.3E-02 6.5E-01 8.6E-01 12%
Barium 1.4E-03 1.6E-04 2.9E-04 1.8E-03 0% 4.5E-03 6.2E-04 3.8E-01 3.9E-01 5%
Cadmium 4.1E-03 4.7E-05 1.1E-04 4.3E-03 1% 6.2E-01 8.5E-03 1.4E-01 7.7E-01 10%
Cobalt 2.2E-02 2.5E-03 5.8E-04 2.5E-02 7% 7.2E-02 1.0E-02 7.6E-01 8.5E-01 12%
Nickel 1.2E-03 1.3E-04 1.4E-04 1.4E-03 0% 7.0E-03 9.7E-04 1.8E-01 1.9E-01 3%
Subtotal Metals 1.2E-01 2.3E-02 2.5E-03 1.4E-01 39% 9.9E-01 1.0E-01 3.3E+00 4.4E+00 59%

Pesticides/PCBs
4,4'-DDT 8.8E-02 5.0E-02  1.4E-01 38% 2.9E-01 2.0E-01  4.9E-01 7%
alpha-Chlordane 1.6E-02 9.1E-03 6.1E-06 2.5E-02 7% 8.0E-01 5.5E-01 8.0E-03 1.4E+00 19%
Dieldrin 2.5E-02 1.5E-02  4.0E-02 11% 8.4E-02 5.8E-02  1.4E-01 2%
gamma-Chlordane 1.2E-02 6.6E-03 4.4E-06 1.8E-02 5% 5.8E-01 4.0E-01 5.8E-03 9.8E-01 13%
Subtotal Pesticides/PCBs 1.4E-01 8.0E-02 1.0E-05 2.2E-01 61% 1.8E+00 1.2E+00 1.4E-02 3.0E+00 41%

Total: 0.3 0.1 0.002 0.4 2.7 1.3 3.282 7.3

Total Estimated Hazard Index Across All Exposure Routes: 0.4 7

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.

Reasonable Maximum Exposure
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Table 1-96
Soil Exposure Point Concentrations for City of Oakland Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Constituent Units
Exposure Point 
Concentration

Metals
Antimony mg/kg 5.90E+00
Arsenic mg/kg 1.40E+01
Beryllium mg/kg 9.00E-01
Cadmium mg/kg 1.50E+00
Chromium mg/kg 9.14E+01
Copper mg/kg 5.96E+01
Lead mg/kg 1.47E+01
Mercury mg/kg 4.00E-01
Nickel mg/kg 1.20E+02
Selenium mg/kg 5.60E+00
Silver mg/kg 1.70E+00
Thallium mg/kg 4.25E+01
Zinc mg/kg 9.15E+01
Notes:
Oakland Urban Land Redevelopment Program, City of Oakland, Survey of Background Metal Concentration Studies (Colluvian and Fill).
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Table 1-97
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  Background Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01
  Arsenic ABSas 0.03 unitless
  Cadmium ABScd 0.001 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Antimony 5.90E+00 2.77E-06 NA  1.11E-07 NA  4.21E-10 NA  
Arsenic 1.40E+01 6.58E-06 1.50E+00 9.86E-06 7.87E-07 1.50E+00 1.18E-06 9.99E-10 1.51E+01 1.50E-08 1.11E-05
Beryllium 9.00E-01 4.23E-07 NA  1.69E-08 NA  6.42E-11 8.40E+00 5.40E-10 5.40E-10
Cadmium 1.50E+00 7.05E-07 NA  2.81E-09 NA  1.07E-10 6.30E+00 6.75E-10 6.75E-10
Chromium 9.14E+01 4.29E-05 NA  1.71E-06 NA  6.52E-09 NA  
Copper 5.96E+01 2.80E-05 NA  1.12E-06 NA  4.25E-09 NA  
Lead 1.47E+01 6.90E-06 NA  2.75E-07 NA  1.05E-09 NA  
Mercury 4.00E-01 1.88E-07 NA  7.50E-09 NA  2.86E-11 NA  
Nickel 1.20E+02 5.65E-05 NA  2.25E-06 NA  8.58E-09 9.10E-01 7.81E-09 7.81E-09
Selenium 5.60E+00 2.63E-06 NA  1.05E-07 NA  4.00E-10 NA  
Silver 1.70E+00 7.98E-07 NA  3.19E-08 NA  1.21E-10 NA  
Thallium 4.25E+01 2.00E-05 NA  7.96E-07 NA  3.03E-09 NA  
Zinc 9.15E+01 4.30E-05 NA  1.71E-06 NA  6.53E-09 NA  

Total Risk: 9.86E-06 Total Risk: 1.18E-06 Total Risk: 2.41E-08 1.11E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1.1E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Table 1-98
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Residential Exposure Scenario - Future Adult Resident Receptor - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 24 yr
Exposure Point:  Background Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Adult Resident Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 24 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01
  Arsenic ABSas 0.03 unitless
  Cadmium ABScd 0.001 unitless
Adherence Factor AF 0.07 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard Quotient

[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]
Metals
Antimony 5.90E+00 8.08E-06 4.00E-04 2.02E-02 3.22E-07 4.00E-04 8.06E-04 1.23E-09 NA  2.10E-02
Arsenic 1.40E+01 1.92E-05 3.00E-04 6.39E-02 2.30E-06 3.00E-04 7.65E-03 2.91E-09 4.29E-06 6.80E-04 7.23E-02
Beryllium 9.00E-01 1.23E-06 2.00E-03 6.16E-04 4.92E-08 2.00E-03 2.46E-05 1.87E-10 2.00E-06 9.37E-05 7.35E-04
Cadmium 1.50E+00 2.05E-06 5.00E-04 4.11E-03 8.20E-09 5.00E-04 1.64E-05 3.12E-10 2.86E-06 1.09E-04 4.24E-03
Chromium 9.14E+01 1.25E-04 NA  5.00E-06 NA  1.90E-08 NA  
Copper 5.96E+01 8.16E-05 4.00E-02 2.04E-03 3.26E-06 4.00E-02 8.14E-05 1.24E-08 NA  2.12E-03
Lead 1.47E+01 2.01E-05 NA  8.03E-07 NA  3.06E-09 NA  
Mercury 4.00E-01 5.48E-07 3.00E-04 1.83E-03 2.19E-08 3.00E-04 7.29E-05 8.33E-11 NA  1.90E-03
Nickel 1.20E+02 1.65E-04 1.10E-02 1.50E-02 6.57E-06 2.00E-02 3.28E-04 2.50E-08 2.57E-05 9.73E-04 1.63E-02
Selenium 5.60E+00 7.67E-06 5.00E-03 1.53E-03 3.06E-07 5.00E-03 6.12E-05 1.17E-09 5.71E-03 2.04E-07 1.60E-03
Silver 1.70E+00 2.33E-06 5.00E-03 4.66E-04 9.29E-08 5.00E-03 1.86E-05 3.54E-10 NA  4.84E-04
Thallium 4.25E+01 5.82E-05 6.60E-05 8.82E-01 2.32E-06 6.60E-05 3.52E-02 8.85E-09 NA  9.17E-01
Zinc 9.15E+01 1.25E-04 3.00E-01 4.18E-04 5.00E-06 3.00E-01 1.67E-05 1.90E-08 NA  4.34E-04

Total Risk (Hazard Index): 9.9E-01 Total Risk (Hazard Index): 4.4E-02 Total Risk (Hazard Index): 1.9E-03 1.0E+00
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1
RME = reasonable maximum exposure.
EPC = exposure point concentration.

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks  
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Table 1-99
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Residential Exposure Scenario - Future Child Resident Receptor - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Residential Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  Background Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (0 to 6 yrs) Skin Surface Area (Soil Contact; 1 event per day) SA 2.90E+03 cm2/day [soil]

Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01
  Arsenic ABSas 0.03 unitless
  Cadmium ABScd 0.001 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals
Antimony 5.90E+00 6.47E-06 NA  1.88E-07 NA  2.46E-10 NA  
Arsenic 1.40E+01 1.53E-05 1.50E+00 2.30E-05 1.33E-06 1.50E+00 2.00E-06 5.83E-10 1.51E+01 8.77E-09 2.50E-05
Beryllium 9.00E-01 9.86E-07 NA  2.86E-08 NA  3.75E-11 8.40E+00 3.15E-10 3.15E-10
Cadmium 1.50E+00 1.64E-06 NA  4.77E-09 NA  6.25E-11 6.30E+00 3.93E-10 3.93E-10
Chromium 9.14E+01 1.00E-04 NA  2.90E-06 NA  3.81E-09 NA  
Copper 5.96E+01 6.53E-05 NA  1.89E-06 NA  2.48E-09 NA  
Lead 1.47E+01 1.61E-05 NA  4.67E-07 NA  6.12E-10 NA  
Mercury 4.00E-01 4.38E-07 NA  1.27E-08 NA  1.67E-11 NA  
Nickel 1.20E+02 1.32E-04 NA  3.82E-06 NA  5.00E-09 9.10E-01 4.55E-09 4.55E-09
Selenium 5.60E+00 6.14E-06 NA  1.78E-07 NA  2.33E-10 NA  
Silver 1.70E+00 1.86E-06 NA  5.40E-08 NA  7.08E-11 NA  
Thallium 4.25E+01 4.66E-05 NA  1.35E-06 NA  1.77E-09 NA  
Zinc 9.15E+01 1.00E-04 NA  2.91E-06 NA  3.81E-09 NA  

Total Risk: 2.30E-05 Total Risk: 2.00E-06 Total Risk: 1.40E-08 2.50E-05
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 3E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Table 1-100
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Shallow Soil Exposure Scenario - Future Child Resident Receptor - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Shallow Soil Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 350 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 6 yr
Exposure Point:  Background Soil Ingestion Rate IR 200 mg/day
Receptor Population:  Future Child Resident Inhalation Rate (Soil Particulate Inhalation) InR 10 m3/day
Receptor Age:  Child (0 to 6 yrs) Skin Surface Area (Soil Contact; 1 event per day) SA 2.90E+03 cm2/day [soil]

Body Weight BW 15 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 6 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01
  Arsenic ABSas 0.03 unitless
  Cadmium ABScd 0.001 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cw

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Antimony 5.90E+00 7.54E-05 4.00E-04 1.89E-01 2.19E-06 4.00E-04 5.47E-03 2.87E-09 NA  1.94E-01
Arsenic 1.40E+01 1.79E-04 3.00E-04 5.97E-01 1.56E-05 3.00E-04 5.19E-02 6.80E-09 4.29E-06 1.59E-03 6.50E-01
Beryllium 9.00E-01 1.15E-05 2.00E-03 5.75E-03 3.34E-07 2.00E-03 1.67E-04 4.37E-10 2.00E-06 2.19E-04 6.14E-03
Cadmium 1.50E+00 1.92E-05 1.10E-05 1.74E+00 5.56E-08 1.10E-05 5.06E-03 7.29E-10 2.86E-06 2.55E-04 1.75E+00
Chromium 9.14E+01 1.17E-03 NA  3.39E-05 NA  4.44E-08 NA  
Copper 5.96E+01 7.62E-04 4.00E-02 1.91E-02 2.21E-05 4.00E-02 5.52E-04 2.90E-08 NA  1.96E-02
Lead 1.47E+01 1.88E-04 NA  5.45E-06 NA  7.14E-09 NA  
Mercury 4.00E-01 5.11E-06 3.00E-04 1.70E-02 1.48E-07 3.00E-04 4.94E-04 1.94E-10 NA  1.75E-02
Nickel 1.20E+02 1.54E-03 1.10E-02 1.40E-01 4.46E-05 1.10E-02 4.05E-03 5.84E-08 2.57E-05 2.27E-03 1.46E-01
Selenium 5.60E+00 7.16E-05 5.00E-03 1.43E-02 2.08E-06 5.00E-03 4.15E-04 2.72E-09 5.71E-03 4.76E-07 1.47E-02
Silver 1.70E+00 2.17E-05 5.00E-03 4.35E-03 6.30E-07 5.00E-03 1.26E-04 8.26E-10 NA  4.47E-03
Thallium 4.25E+01 5.43E-04 6.60E-05 8.23E+00 1.58E-05 6.60E-05 2.39E-01 2.06E-08 NA  8.47E+00
Zinc 9.15E+01 1.17E-03 3.00E-01 3.90E-03 3.39E-05 3.00E-01 1.13E-04 4.44E-08 NA  4.01E-03

Total Risk (Hazard Index): 1.10E+01 Total Risk (Hazard Index): 3.07E-01 Total Risk (Hazard Index): 4.33E-03 1.13E+01
Notes: Total Estimated Non-Carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 11
RME = reasonable maximum exposure.
EPC = exposure point concentration.

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

  Site Risks
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Table 1-101
Cancer Risk Results Detailed Summary of Risk Drivers - Future Adult/Child Resident - Shallow Soil - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 9.9E-06 1.2E-06 1.5E-08 1.1E-05 100% 2.3E-05 2.0E-06 8.8E-09 2.5E-05 100%
Subtotal Metals 9.9E-06 1.2E-06 2.4E-08 1.1E-05 100% 2.3E-05 2.0E-06 1.4E-08 2.5E-05 100%

Total: 9.9E-06 1.2E-06 2.4E-08 1.1E-05 100% 2.3E-05 2.0E-06 1.4E-08 2.5E-05 100%

Total Estimated Cancer Risk Across All Exposure Routes: 1E-05 3E-05

Sum of Adult and Child Excess Lifetime Cancer Risk (30 year exposure): 3.3E-05 3.2E-06 3.8E-08 3.61E-05

Total Estimated Adult plus Child Cancer Risk Across All Exposure Routes: 4E-05

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.

DRAFT

Page 252 of 277



Table 1-102
Noncancer Risk Results Detailed Summary of Risk Drivers - Future Adult/Child Resident - Shallow Soil - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients
Future Residential

Chemical of Adult Resident Child Resident
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Antimony 2.0E-02 8.1E-04  2.1E-02 2% 1.9E-01 5.5E-03  1.9E-01 2%
Arsenic 6.4E-02 7.7E-03 6.8E-04 7.2E-02 7% 6.0E-01 5.2E-02 1.6E-03 6.5E-01 6%
Cadmium 4.1E-03 1.6E-05 1.1E-04 4.2E-03 0.4% 1.7E+00 5.1E-03 2.6E-04 1.7E+00 16%
Nickel 1.5E-02 3.3E-04 9.7E-04 1.6E-02 2% 1.4E-01 4.1E-03 2.3E-03 1.5E-01 1%
Thallium 8.8E-01 3.5E-02  9.2E-01 88% 8.2E+00 2.4E-01  8.5E+00 75%
Subtotal Metals 9.9E-01 4.4E-02 1.9E-03 1.04E+00 100% 1.1E+01 3.1E-01 4.3E-03 1.1E+01 100%

Total: 1.0 0.04 0.002 1.0 100% 11.0 0.3 0.004 11.3 100%

Total Estimated Hazard Index Across All Exposure Routes: 1 11

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 1-103
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Occupational Exposure Scenario - Future Industrial Worker Receptor - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  Background Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01
  Arsenic ABSas 0.03 unitless
  Cadmium ABScd 0.001 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Total

Cancer Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals    
Antimony 5.90E+00 2.06E-06 NA  2.35E-07 NA  3.13E-10 NA  
Arsenic 1.40E+01 4.89E-06 1.50E+00 7.34E-06 1.67E-06 1.50E+00 2.51E-06 7.44E-10 1.51E+01 1.12E-08 9.86E-06
Beryllium 9.00E-01 3.15E-07 NA  3.59E-08 NA  4.78E-11 8.40E+00 4.02E-10 4.02E-10
Cadmium 1.50E+00 5.24E-07 NA  5.98E-09 NA  7.97E-11 6.30E+00 5.02E-10 5.02E-10
Chromium 9.14E+01 3.19E-05 NA  3.64E-06 NA  4.85E-09 NA  
Copper 5.96E+01 2.08E-05 NA  2.37E-06 NA  3.17E-09 NA  
Lead 1.47E+01 5.14E-06 NA  5.86E-07 NA  7.81E-10 NA  
Mercury 4.00E-01 1.40E-07 NA  1.59E-08 NA  2.12E-11 NA  
Nickel 1.20E+02 4.20E-05 NA  4.79E-06 NA  6.38E-09 9.10E-01 5.81E-09 5.81E-09
Selenium 5.60E+00 1.96E-06 NA  2.23E-07 NA  2.97E-10 NA  
Silver 1.70E+00 5.94E-07 NA  6.77E-08 NA  9.03E-11 NA  
Thallium 4.25E+01 1.49E-05 NA  1.69E-06 NA  2.26E-09 NA  
Zinc 9.15E+01 3.20E-05 NA  3.65E-06 NA  4.86E-09 NA  

Total Risk: 7.34E-06 Total Risk: 2.51E-06 Total Risk: 1.79E-08 9.87E-06
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-05
RME = reasonable maximum exposure.
EPC = exposure point concentration.

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Table 1-104
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Occupational Exposure Scenario - Future Industrial Worker Receptor - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Occupational Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 25 yr
Exposure Point:  Background Soil Ingestion Rate IR 100 mg/day
Receptor Population:  Future Industrial Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 25 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01
  Arsenic ABSas 0.03 unitless
  Cadmium ABScd 0.001 unitless
Adherence Factor AF 0.2 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Antimony 5.90E+00 5.77E-06 4.00E-04 1.44E-02 6.58E-07 4.00E-04 1.65E-03 8.77E-10 NA  1.61E-02
Arsenic 1.40E+01 1.37E-05 3.00E-04 4.57E-02 4.68E-06 3.00E-04 1.56E-02 2.08E-09 4.29E-06 4.86E-04 6.18E-02
Beryllium 9.00E-01 8.81E-07 2.00E-03 4.40E-04 1.00E-07 2.00E-03 5.02E-05 1.34E-10 2.00E-06 6.69E-05 5.57E-04
Cadmium 1.50E+00 1.47E-06 5.00E-04 2.94E-03 1.67E-08 5.00E-04 3.35E-05 2.23E-10 2.86E-06 7.81E-05 3.05E-03
Chromium 9.14E+01 8.94E-05 NA  1.02E-05 NA  1.36E-08 NA  
Copper 5.96E+01 5.83E-05 4.00E-02 1.46E-03 6.65E-06 4.00E-02 1.66E-04 8.86E-09 NA  1.62E-03
Lead 1.47E+01 1.44E-05 NA  1.64E-06 NA  2.19E-09 NA  
Mercury 4.00E-01 3.91E-07 3.00E-04 1.30E-03 4.46E-08 3.00E-04 1.49E-04 5.95E-11 NA  1.45E-03
Nickel 1.20E+02 1.18E-04 2.00E-02 5.88E-03 1.34E-05 2.00E-02 6.70E-04 1.79E-08 2.57E-05 6.95E-04 7.25E-03
Selenium 5.60E+00 5.48E-06 5.00E-03 1.10E-03 6.25E-07 5.00E-03 1.25E-04 8.33E-10 5.71E-03 1.46E-07 1.22E-03
Silver 1.70E+00 1.66E-06 5.00E-03 3.33E-04 1.90E-07 5.00E-03 3.79E-05 2.53E-10 NA  3.71E-04
Thallium 4.25E+01 4.16E-05 6.60E-05 6.30E-01 4.74E-06 6.60E-05 7.18E-02 6.32E-09 NA  7.02E-01
Zinc 9.15E+01 8.95E-05 3.00E-01 2.98E-04 1.02E-05 3.00E-01 3.40E-05 1.36E-08 NA  3.32E-04

Total Risk: 7.04E-01 Total Risk: 9.04E-02 Total Risk: 1.33E-03 7.96E-01
Notes: Total Estimated Non-carcinogenic Risk (Hazard Index) Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 0.8
RME = reasonable maximum exposure.
EPC = exposure point concentration.

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Table 1-105
Risk Calculation Worksheet for Shallow Soil - Carcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  Background Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01
  Arsenic ABSas 0.03 unitless
  Cadmium ABScd 0.001 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk
Chronic Daily

Intake

Cancer Slope
Factor, 

SF Cancer Risk

Total
Cancer 

Risk
[mg/kg] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [mg/kg/day] [mg/kg/day]-1 [-] [-]

Metals   
Antimony 5.90E+00 2.72E-07 NA  3.76E-08 NA  1.25E-11 NA  
Arsenic 1.40E+01 6.46E-07 1.50E+00 9.69E-07 2.68E-07 1.50E+00 4.02E-07 2.97E-11 1.51E+01 4.48E-10 1.37E-06
Beryllium 9.00E-01 4.15E-08 NA  5.74E-09 NA  1.91E-12 8.40E+00 1.61E-11 1.61E-11
Cadmium 1.50E+00 6.92E-08 NA  9.56E-10 NA  3.19E-12 6.30E+00 2.01E-11 2.01E-11
Chromium 9.14E+01 4.22E-06 NA  5.83E-07 NA  1.94E-10 NA  
Copper 5.96E+01 2.75E-06 NA  3.80E-07 NA  1.27E-10 NA  
Lead 1.47E+01 6.78E-07 NA  9.37E-08 NA  3.12E-11 NA  
Mercury 4.00E-01 1.85E-08 NA  2.55E-09 NA  8.50E-13 NA  
Nickel 1.20E+02 5.54E-06 NA  7.66E-07 NA  2.55E-10 9.10E-01 2.32E-10 2.32E-10
Selenium 5.60E+00 2.58E-07 NA  3.57E-08 NA  1.19E-11 NA  
Silver 1.70E+00 7.84E-08 NA  1.08E-08 NA  3.61E-12 NA  
Thallium 4.25E+01 1.96E-06 NA  2.71E-07 NA  9.03E-11 NA  
Zinc 9.15E+01 4.22E-06 NA  5.83E-07 NA  1.94E-10 NA  

Total Risk: 9.69E-07 Total Risk: 4.02E-07 Total Risk: 7.16E-10 1.37E-06
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 1E-06
RME = reasonable maximum exposure.
EPC = exposure point concentration.

Exposure Scenario/Exposure Area Description

Exposure Route = InhalationExposure Route = DermalExposure Route = Oral

Site Risks
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Table 1-106
Risk Calculation Worksheet for Shallow Soil - Noncarcinogenic Effects - Construction Exposure Scenario - Future Construction Worker Receptor - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Exposure Exposure Scenario: Construction Exposure Parameter (units) Variable Value Units

Scenario Scenario Timeframe:  Chronic Exposure Frequency EF 250 day/yr

Information Exposure Medium:  Shallow Soil Exposure Duration ED 1 yr
Exposure Point:  Background Soil Ingestion Rate IR 330 mg/day
Receptor Population:  Future Construction Worker Inhalation Rate (Soil Particulate Inhalation) InR 20 m3/day
Receptor Age:  Adult Skin Surface Area (Soil Contact; 1 event per day) SA 5.70E+03 cm2/day [soil]

Body Weight BW 70 kg
Averaging Time for carcinogens ATc 70 yr
Averaging Time for noncarcinogens ATnc 1 yr
Conversion Factor  (yr to day) CF3 2.74E-03 yrs/day
Conversion Factor  (mg to kg) CF4 1.00E-06 kg/mg
Particulate Emission Factor PEF 1.32E+09 m3/kg
Chemical Specific skin absorption defaults ABS
  Inorganics ABSin 0.01
  Arsenic ABSas 0.03 unitless
  Cadmium ABScd 0.001 unitless
Adherence Factor AF 0.8 mg/cm2

Risk Calculations

Chemical of
Potential
Concern

RME Medium
EPC Value, Cs

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Chronic Daily
Intake

Reference 
Dose

Hazard
Quotient

Total
Hazard 

Quotient
[mg/kg] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [mg/kg/day] [-]

Metals   
Antimony 5.90E+00 1.91E-05 4.00E-04 4.76E-02 2.63E-06 4.00E-04 6.58E-03 8.77E-10 NA  5.42E-02
Arsenic 1.40E+01 4.52E-05 3.00E-04 1.51E-01 1.87E-05 3.00E-04 6.25E-02 2.08E-09 4.29E-06 4.86E-04 2.14E-01
Beryllium 9.00E-01 2.91E-06 2.00E-03 1.45E-03 4.02E-07 2.00E-03 2.01E-04 1.34E-10 2.00E-06 6.69E-05 1.72E-03
Cadmium 1.50E+00 4.84E-06 5.00E-04 9.69E-03 6.69E-08 5.00E-04 1.34E-04 2.23E-10 2.86E-06 7.81E-05 9.90E-03
Chromium 9.14E+01 2.95E-04 NA  4.08E-05 NA  1.36E-08 NA  
Copper 5.96E+01 1.92E-04 4.00E-02 4.81E-03 2.66E-05 4.00E-02 6.65E-04 8.86E-09 NA  5.48E-03
Lead 1.47E+01 4.75E-05 NA  6.56E-06 NA  2.19E-09 NA  
Mercury 4.00E-01 1.29E-06 3.00E-04 4.31E-03 1.78E-07 3.00E-04 5.95E-04 5.95E-11 NA  4.90E-03
Nickel 1.20E+02 3.88E-04 2.00E-02 1.94E-02 5.36E-05 2.00E-02 2.68E-03 1.79E-08 2.57E-05 6.95E-04 2.28E-02
Selenium 5.60E+00 1.81E-05 5.00E-03 3.62E-03 2.50E-06 5.00E-03 5.00E-04 8.33E-10 5.71E-03 1.46E-07 4.12E-03
Silver 1.70E+00 5.49E-06 5.00E-03 1.10E-03 7.59E-07 5.00E-03 1.52E-04 2.53E-10 NA  1.25E-03
Thallium 4.25E+01 1.37E-04 6.60E-05 2.08E+00 1.90E-05 6.60E-05 2.87E-01 6.32E-09 NA  2.37E+00
Zinc 9.15E+01 2.95E-04 3.00E-01 9.85E-04 4.08E-05 3.00E-01 1.36E-04 1.36E-08 NA  1.12E-03

Total Risk: 2.32E+00 Total Risk: 3.61E-01 Total Risk: 1.33E-03 2.69
Notes: Total Estimated Carcinogenic Risk Across All Exposure Routes :
NA = no data; this toxicity value is not available in the standard U.S. EPA toxicity value databases. 3
RME = reasonable maximum exposure.
EPC = exposure point concentration.

Exposure Scenario/Exposure Area Description

Exposure Route = Oral Exposure Route = Dermal Exposure Route = Inhalation

Site Risks
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Table 1-107
Cancer Risk Results Detailed Summary of Risk Drivers - Future Construction and Industrial Worker - Shallow Soil - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Carcinogenic Effects Risk Results - Excess Lifetime Cancer Risk Estimates

Chemical of Future Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 7.3E-06 2.5E-06 1.1E-08 9.9E-06 100% 9.7E-07 4.0E-07 4.5E-10 1.4E-06 100%
Subtotal Metals 7.3E-06 2.5E-06 1.8E-08 9.9E-06 100% 9.7E-07 4.0E-07 7.2E-10 1.4E-06 100%

Total: 7.3E-06 2.5E-06 1.8E-08 9.87E-06 9.7E-07 4.0E-07 7.2E-10 1.37E-06

Total Estimated Cancer Risk Across All Exposure Routes: 1E-05 1E-06

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total cancer risk for all chemicals evaluated.
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Table 1-108
Noncancer Risk Results Detailed Summary of Risk Drivers - Future Construction Worker - Shallow Soil - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Non-Carcinogenic Effects Risk Results - Hazard Quotients

Chemical of Future Industrial Worker Future Construction Worker
Potential Reasonable Maximum Exposure
Concern Ingestion Dermal Inhalation Total % Contribution Ingestion Dermal Inhalation Total % Contribution

Metals
Arsenic 4.6E-02 1.6E-02 4.9E-04 6.2E-02 8% 1.5E-01 6.2E-02 4.9E-04 2.1E-01 8%
Thallium 6.3E-01 7.2E-02  7.0E-01 88% 2.1E+00 2.9E-01  2.4E+00 88%
Subtotal Metals 7.0E-01 9.0E-02 1.3E-03 8.0E-01 100% 2.3E+00 3.6E-01 1.3E-03 2.7E+00 100%

Total: 0.7 0.1 0.001 0.8 2.3 0.4 0.001 2.7

Total Estimated Hazard Index Across All Exposure Routes: 0.8 3

Notes:
Subtotals and Total: Cumulative risk of all chemicals evaluated is summed.
% Contribution (Subtotal % Contribution) = Percent contribution of total hazard quotient for all chemicals evaluated.
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Table 109
Summary of Cancer Risks and Noncancer Hazards - Soil 
Remedial Investigation Report
AMCO Chemical Superfund Site, Oakland, California

Main Property Parking Lot Large Vacant Lot Small Vacant Lot Background
Exposure Scenario/ Receptor Cancer Noncancer Cancer Noncancer Cancer Noncancer Cancer Noncancer Cancer Noncancer

Worker
Industrial Worker
Shallow Soil 1E-04 1 5E-05 1 6E-05 0.7 4E-05 0.4 1E-05 0.8
Deep Soil 1E-04 1 1E-04 1 4E-05 0.5

Future Construction Worker
Shallow Soil 1E-05 23 9E-06 30 1E-05 12 7E-06 7 1E-06 3
Deep Soil 1E-05 20 2E-05 25 7E-06 10

Hypothetical Resident
Future Adult Resident (24 years)
Shallow Soil 1E-04 1 5E-05 1 6E-05 0.8 5E-05 0.4 1E-05 1
Deep Soil 1E-04 2 1E-04 1 4E-05 0.6

Future Child Resident (6 years)
Shallow Soil 2E-04 10 1E-04 26 1E-04 10 1E-04 12 3E-05 11
Deep Soil 2E-04 11 2E-04 25 9E-05 7

Sum of Adult plus Child (30 years)
Shallow Soil 3E-04 2E-04 2E-04 1E-04 4E-05
Deep Soil 3E-04 4E-04 1E-04

Notes:
1  Although arsenic is a risk driver, concentrations of arsenic detected in this exposure area are similar to or less 
than arsenic levels found in the background data set; therefore, the risk contributions from arsenic may not be site-
related.
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Table 110
Summary of Cancer Risks and Noncancer Hazards - Groundwater
Remedial Investigation Report
AMCO Chemical Superfund Site, Oakland, California

Exposure Scenario/ Receptor Cancer Noncancer
Trench Worker 1E-04 34

Hypothetical Resident
Future Adult Resident (24 years) 5E-02 262

Future Child Resident (6 years) 3E-02 628

Sum of Adult plus Child (30 years) 7E-02
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Table 1-111
Summary of Target Organ / Endpoint for Health Hazards
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Chemical Target Organ / Endpoint Source
1,2,4-Trimethylbenzene Decreased body weight PPRTV
1,3,5-Trimethylbenzene Decreased body weight PPRTV
2-Methylnaphthalene Lungs IRIS
4,4'-DDT Liver IRIS
Aldrin Liver IRIS
Aluminum NA PPRTV
alpha-Chlordane Liver IRIS
Antimony Blood (glucose), Mortality IRIS
Aroclor-1260* Eyes IRIS
Arsenic Skin, Circulatory System IRIS
Barium Kidney IRIS
Benzene Immune system (decreased lymphocyte count) IRIS
Beryllium GI (Small intestinal lesions) IRIS
Cadmium Kidney IRIS
Chlorobenzene Liver IRIS
Chloromethane Brain (cerebellar lesions) IRIS
cis-1,2-Dichloroethene Decreased hematocrit and hemoglobin (Blood) PPRTV
Copper GI HEAST
Dieldrin Liver IRIS
gamma-Chlordane Liver IRIS
Iron Liver, Blood NCEA
Manganese CNS IRIS
Mercury CNS IRIS
Naphthalene Decreased body weight IRIS
Nickel Whole body IRIS
Selenium Respiratory system - selenosis IRIS
Silver Skin IRIS
Tetrachloroethene Kidney OEHHA
Thallium** Liver enzyme increase IRIS
Toluene Kidney IRIS
Trichloroethene Nervous system NCEA
Vanadium Respiratory system NCEA
Vinyl chloride Liver IRIS
Xylenes, total Decreased body weight, increased mortality IRIS
Zinc Red blood cells IRIS

Notes
NA = Target organ data not available
*Aroclor 1254 used as surrogate
**Thallium chloride used as a surrogate
PPRTV = Provisional Peer Reviewed Toxicity Value
IRIS = Integrated Risk Information System
NCEA = National Center for Environmental Assessment
OEHHA = Office of Environmental Health Hazard Assessment
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Table 1-112
Noncancer Health Hazard - Risk Drivers for Future Adult Residents - Shallow and Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Xylenes, total 0.3 20% Decreased body weight, increased mortality
Naphthalene 0.3 19% Decreased body weight
Toluene 0.1 8% Kidney
Total Hazard Index1 1

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Naphthalene 0.3 18% Decreased body weight
Xylenes, total 0.3 17% Decreased body weight, increased mortality
2-Methylnaphthalene 0.2 14% Lungs
Aroclor-1260 0.1 7% Eyes
Total Hazard Index1 2

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are prese
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-113
Noncancer Health Hazard - Risk Drivers for Future Child Residents - Shallow and Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Cadmium 2 19% Kidney
Xylenes, total 0.7 7% Decreased body weight, increased mortality
Naphthalene 0.7 7% Decreased body weight
Manganese 0.7 7% CNS
Thallium 0.6 6% Liver enzyme increase
Aldrin 0.6 6% Liver
Aroclor-1260 0.6 6% Eyes
2-Methylnaphthalene 0.5 5% Lungs
Iron 0.5 5% Liver, Blood
Antimony 0.4 5% Blood (glucose), Mortality
Total Hazard Index1 10

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Cadmium 2 18% Kidney
2-Methylnaphthalene 2 16% Lungs
Aroclor-1260 0.9 8% Eyes
Antimony 0.7 6% Blood (glucose), Mortality
Naphthalene 0.7 6% Decreased body weight
Xylenes, total 0.6 5% Decreased body weight, increased mortality
Dieldrin 0.6 5% Liver
Thallium 0.6 5% Liver enzyme increase
Manganese 0.5 4% CNS
Aldrin 0.5 4% Liver
Total Hazard Index1 11

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-114
Noncancer Health Hazard - Risk Drivers for Industrial Worker - Shallow and Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Xylenes, total 0.2 17% Decreased body weight, increased mortality
Naphthalene 0.2 17% Decreased body weight
Total Hazard Index1 1.2

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
2-Methylnaphthalene 0.3 20% Lungs
Naphthalene 0.2 15% Decreased body weight
Xylenes, total 0.2 14% Decreased body weight, increased mortality
Total Hazard Index1 1.3

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-115
Noncancer Health Hazard - Risk Drivers for Future Construction Workers - Shallow and Deep Soil - Former AMCO Chemical Facility
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Manganese 16 69% CNS
Aluminum 1.8 8% NA
Cobalt 1.1 5% Circulatory
Barium 0.7 3% Kidney
Arsenic 0.5 2% Skin, Circulatory System
Nickel 0.3 1% Whole body
Aroclor-1260 0.3 1% Eyes
2-Methylnaphthalene 0.3 1% Lungs
Aldrin 0.2 1% Liver
Naphthalene 0.2 1% Decreased body weight
Total Hazard Index1 23

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Manganese 12 60% CNS
Aluminum 2 9% NA
Cobalt 1.0 5% Circulatory
2-Methylnaphthalene 1.0 5% Lungs
Barium 0.8 4% Kidney
Arsenic 0.5 3% Skin, Circulatory System
Nickel 0.3 1% Whole body
Dieldrin 0.2 1% Liver
Naphthalene 0.2 1% Decreased body weight
Xylenes, total 0.2 1% Decreased body weight, increased mortality
Total Hazard Index1 20

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-116
Noncancer Health Hazard - Risk Drivers for Future Adult Residents - Shallow and Deep Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Antimony 7.7E-01 53% Blood (glucose), Mortality
Iron 1.5E-01 10% Liver, Blood
Thallium 1.1E-01 7% Liver enzyme increase
Arsenic 1.0E-01 7% Skin, Circulatory System
Total Hazard Index1 1.5

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Antimony 0.8 59% Blood (glucose), Mortality
Iron 0.1 9% Liver, Blood
Total Hazard Index1 1.3

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-117
Noncancer Health Hazard - Risk Drivers for Future Child Residents - Shallow and Deep Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Cadmium 13 50% Kidney
Antimony 7 27% Blood (glucose), Mortality
Iron 1 5% Liver, Blood
Thallium 1.0 4% Liver enzyme increase
Arsenic 0.9 4% Skin, Circulatory System
Cobalt 0.7 3% Circulatory
Manganese 0.6 2% CNS
Zinc 0.4 1% Red blood cells
Barium 0.3 1% Kidney
Aluminum 0.2 1% NA
Total Hazard Index1 26

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Cadmium 13 53% Kidney
Antimony 7 29% Blood (glucose), Mortality
Iron 1.1 4% Liver, Blood
Thallium 0.8 3% Liver enzyme increase
Arsenic 0.6 2% Skin, Circulatory System
Cobalt 0.5 2% Circulatory
Manganese 0.5 2% CNS
Zinc 0.4 1% Red blood cells
Barium 0.2 1% Kidney
Aluminum 0.2 1% NA
Total Hazard Index1 25

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-118
Noncancer Health Hazard - Risk Drivers for Industrial Worker - Shallow and Deep Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Antimony 0.6 53% Blood (glucose), Mortality
Iron 0.1 10% Liver, Blood
Total Hazard Index1 1.1

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Antimony 0.6 59% Blood (glucose), Mortality
Total Hazard Index1 1.0

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-119
Noncancer Health Hazard - Risk Drivers for Future Construction Worker - Shallow and Deep Soil - Parking Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Manganese 15 51% CNS
Barium 5.3 18% Kidney
Antimony 2.0 7% Blood (glucose), Mortality
Aluminum 1.9 6% NA
Cobalt 1.9 6% Circulatory
Arsenic 1.2 4% Skin, Circulatory System
Cadmium 0.8 3% Kidney
Nickel 0.6 2% Whole body
Iron 0.39 1% Liver, Blood
Thallium 0.27 1% Liver enzyme increase
Total Hazard Index1 30

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Manganese 12 48% CNS
Barium 4.9 20% Kidney
Antimony 2.0 8% Blood (glucose), Mortality
Aluminum 1.9 7% NA
Cobalt 1.5 6% Circulatory
Cadmium 0.8 3% Kidney
Arsenic 0.8 3% Skin, Circulatory System
Nickel 0.5 2% Whole body
Iron 0.30 1% Liver, Blood
Thallium 0.21 1% Liver enzyme increase
Total Hazard Index1 25

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-120
Noncancer Health Hazard - Risk Drivers for Future Child Residents - Shallow and Deep Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
4,4'-DDT 4 36% Liver
Cadmium 3 29% Kidney
Arsenic 1 13% Skin, Circulatory System
Thallium 0.5 5% Liver enzyme increase
Iron 0.5 5% Liver, Blood
Cobalt 0.3 3% Circulatory
Manganese 0.2 2% CNS
Aluminum 0.1 1% NA
Antimony 0.1 1% Blood (glucose), Mortality
Total Hazard Index1 10

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
4,4'-DDT 2 33% Liver
Cadmium 2.0 28% Kidney
Arsenic 0.8 12% Skin, Circulatory System
Thallium 0.5 7% Liver enzyme increase
Iron 0.4 6% Liver, Blood
Cobalt 0.3 4% Circulatory
Manganese 0.2 3% CNS
Antimony 0.1 2% Blood (glucose), Mortality
Aluminum 0.1 2% NA
Total Hazard Index1 7

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-121
Noncancer Health Hazard - Risk Drivers for Future Construction Workers - Shallow and Deep Soil - Large Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Manganese 5 41% CNS
Arsenic 2 13% Skin, Circulatory System
4,4'-DDT 1 11% Liver
Aluminum 1 11% NA
Barium 1 11% Kidney
Cobalt 0.9 7% Circulatory
Nickel 0.2 2% Whole body
Cadmium 0.2 1% Kidney
Thallium 0.1 1% Liver enzyme increase
Iron 0.1 1% Liver, Blood
Total Hazard Index1

12

Deep Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Arsenic 1 11% Skin, Circulatory System
4,4'-DDT 0.9 9% Liver
Thallium 0.1 1% Liver enzyme increase
Iron 0.1 1% Liver, Blood
Total Hazard Index1 10

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-122
Noncancer Health Hazard - Risk Drivers for Future Child Residents - Shallow Soil - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
alpha-Chlordane 4 30% Liver
gamma-Chlordane 2.6 22% Liver
Cadmium 2.4 20% Kidney
4,4'-DDT 1.3 11% Liver
Arsenic 0.7 6% Skin, Circulatory System
Dieldrin 0.4 3% Liver
Iron 0.3 3% Liver, Blood
Cobalt 0.3 2% Circulatory
Aluminum 0.1 1% NA
Total Hazard Index1 12

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-123
Noncancer Health Hazard - Risk Drivers for Future Construction Workers - Shallow Soil - Small Vacant Lot
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
alpha-Chlordane 1.4 19% Liver
Aluminum 1.2 16% NA
gamma-Chlordane 1.0 13% Liver
Arsenic 0.9 12% Skin, Circulatory System
Cobalt 0.8 12% Circulatory
Cadmium 0.77 10% Kidney
4,4'-DDT 0.49 7% Liver
Barium 0.39 5% Kidney
Nickel 0.19 3% Whole body
Dieldrin 0.14 2% Liver
Total Hazard Index1 7

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors are presented
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 

DRAFT

Page 274 of 277



Table 1-124
Noncancer Health Hazard - Risk Drivers for Future Adult Residents - Shallow Soil - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Thallium 0.9 88% Liver enzyme increase
Total Hazard Index1 1

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-125
Noncancer Health Hazard - Risk Drivers for Future Child Residents - Shallow Soil - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Thallium 8 75% Liver enzyme increase
Cadmium 1.7 16% Kidney
Arsenic 0.7 6% Skin, Circulatory System
Antimony 0.19 2% Blood (glucose), Mortality
Nickel 0.15 1.3% Whole body
Total Hazard Index1 11

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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Table 1-126
Noncancer Health Hazard - Risk Drivers for Future Construction Workers - Shallow Soil - Background
Baseline Human Health Risk Assessment
AMCO Chemical Superfund Site, Oakland, California

Shallow Soil

Primary Contributors
Hazard 

Quotient % Contribution Target Organ/Endpoint
Arsenic 0 8% Skin, Circulatory System
Thallium 2.4 88% Liver enzyme increase
Total Hazard Index1 3

Notes
NA = Target organ data not available
CNS = Central Nervous System
1) Total Hazard Index includes all chemicals evaluated including those chemicals not shown.  Only the top ten contributors with HI above 0.1 are presented.
2) For chemicals having multiple target organ or system effects, only the first target organ/endpoint listed was used to calculate cumulative effects. 
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